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Abstract

In the 2010 version of the Japan Society of Hepatology (JSH)
consensus-based treatment algorithm for the management
of hepatocellular carcinoma (HCC), transarterial chemoem-
bolization (TACE) failure/refractoriness was defined assum-
ing the use of superselective lipiodol TACE, which has been
widely used worldwide and particularly in Japan, and areas
with lipiodol deposition were considered to be necrotic.
However, this concept is not well accepted internationally.
Furthermore, following the approval of microspheres, an em-
bolic material that does not use lipiodol, in February 2014 in

Japan, the phrase ‘lipiodol deposition’ needed to be changed
to ‘necrotic lesion or viable lesion’. Accordingly, the respec-
tive section in the JSH guidelines was revised to define TACE
failure as an insufficient response after >2 consecutive TACE
procedures that is evident on response evaluation comput-
ed tomography or magnetic resonance imaging after 1-3
months, even after chemotherapeutic agents have been
changed and/or the feeding artery has been reanalyzed. In
addition, the appearance of a higher number of lesions in the
liver than that recorded at the previous TACE procedure (oth-
erthan the nodule being treated) was added to the definition
of TACE failure/refractoriness. Following the discussion of
other issues concerning the continuous elevation of tumor
markers, vascular invasion, and extrahepatic spread, descrip-
tions similar to those in the previous version were approved.
The revision of these TACE failure definitions was approved
by over 85% of HCC experts. ©2014S. Karger AG, Basel
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Introduction

Transarterial chemoembolization (TACE) [1, 2] is
the standard treatment for intermediate-stage hepato-
cellular carcinoma (HCC) and benefits patients in two
ways: providing a treatment response and minimizing
liver function damage (fig. 1). However, when repeated,
TACE loses its efficacy at some point and patients enter
the so-called state of TACE failure/refractoriness [3].
When this is the case, multifocal nodules are common-
ly seen scattered in both lobes or as a huge HCC mass,
and the noncancerous liver tissue will have deteriorated
due to the damage caused by TACE, resulting in a re-
duced survival time (fig. 2). As a result, it has become
apparent in recent years that the treatment modality
should be switched before patients enter this state. The
concept of TACE refractoriness was first proposed in
the clinical practice guidelines proposed by the Japan
Society of Hepatology (JSH) [4] and then appeared in
criteria published in Korea [5], criteria established by
the European Association for the Study of the Liver
(EASL) [3], and in the Assessment for Retreatment
(ART) score system [6, 7], although the definition in the
latter is slightly different from that for TACE refractori-
ness. In addition, other studies recommend the use of
discontinuation rules or a scoring system, such as the
Hepatoma Arterial-Embolisation Prognostic (HAP)
score [8], to decide whether TACE should be contin-
ued. However, it should be noted that in Japan, HCC
cases indicated for TACE generally involve only a lim-
ited number of small nodules because of a well-estab-
lished nationwide surveillance program for HCC [9].
On the other hand, in the United States, Europe, and
some Asian countries, patients already tend to have a
huge tumor or multifocal bilobar intermediate-stage
HCCs at the time of their first TACE treatment [10].
These patients should be further subclassified and treat-
ed as subgroups of individuals who would either re-
spond or not respond favorably to TACE. To improve
the prognosis of patients, the JSH criteria for TACE re-
fractoriness recommend recognizing the time point of
TACE refractoriness at the intermediate stage of the
disease after having repeated TACE several times or
even >10 times and having switched the treatment
strategy to preserve residual liver function (fig. 2).

At the 50th Liver Cancer Study Group of Japan (LCSGJ)
Congress (congress president: Prof. Masatoshi Kudo) held
on June 5-6, 2014 in Kyoto, Japan, the definition of TACE
refractoriness was updated by HCC experts, and a consen-
sus meeting was convened to evaluate the proposed defini-

Transarterial Chemoembolization
Failure/Refractoriness

Patient benefits (survival)

Treatment response by TACE ﬁ

Decline in liver function @

Color version available online

Fig. 1. Benefits of TACE for patients.

tion [11]. At this meeting, appropriate treatments for cases
of TACE failure or refractoriness were also discussed.
Moreover, during a session entitled “The Definition of
TACE Refractoriness’ held at the 4th International Kyoto
Liver Cancer Symposium (IKLS; congress president: Prof.
Masatoshi Kudo) on June 7-8, 2014 in Kyoto, Japan, a vot-
ing system was used in a debate of the criteria. In this ar-
ticle, we report the updated JSH-LCSG]J criteria for TACE
failure/refractoriness and the results of the meetings.

Consensus Meeting

Approximately 140 HCC experts, of which 51% were
hepatologists, 6% surgeons, 6% oncologists, and 9% ra-
diologists, used a voting system at the consensus meeting
on TACE failure/refractoriness. The monthly number of
cancer patients treated by the experts (proportion of ex-
perts) was as follows: <5 patients (16% of experts), 6-25
patients (46%), 26-50 patients (20%), 51-100 patients
(9%), and 2101 patients (9%). When asked which de-
partment performs TACE, 51% of experts answered in-
ternal medicine, 47% radiology, and 1% surgery. When
asked about the number of patients they treated in a
month, 30% of experts answered <5 patients, 11% 6-50
patients, and 4% answered >51 patients. Furthermore,
when asked what primary embolic agent they used in
TACE, 46% answered lipiodol, 35% porous gelatin
sponge, 6% gelatin sponge, and 13% microspheres
(beads). The primary anticancer agents used in TACE
were, in descending order, epirubicin (44%), miriplatin
(26%), cisplatin (24%), doxorubicin (4%), and mitomy-
cin (3%). In addition, 56% of experts agreed and 17%
disagreed with the question ‘Do you think a scoring sys-
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Fig. 2. Treatment strategy to prolong pa-
tient survival according to a TACE discon-
tinuation and switching rule in patients
with TACE failure/refractoriness. OS =
Overall survival.

T Death

Point of TACE failure/refractoriness
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Q1. Do you think a scoring system such as the ART score
or HAP score should be created and standardized for
the indication of repeated TACE in Japan?

1. Yes

2.No

3. No opinion
26.8%

Color version available online

Q3. There are 2 patient subpopulations: good responders
to TACE and poor responders to TACE.

1.Iagree

2.1do not agree
| 10%
3. No opinion
1.0%

Fig. 3. Votes cast on the need for a scoring system for a TACE dis-

continuation rule.

Fig. 5. Question and answers on whether there are two TACE re-
sponder subgroups.

Q2. Intermediate-stage HCC (BCLC-B) is a heterogeneous
population and therefore should be divided into subgroups.

1.Tagree

2.1do not agree

- 9.6%

3. No opinion

Color version available online

Q4. There are some characteristic features of HCC that do not
respond sufficiently to TACE.

1.Tagree

2.1do not agree

- 14.3%

3. No opinion
21.4%

Fig. 4. Question and answers on intermediate-stage HCC.
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Fig. 6. Question and answers on whether there are some charac-
teristic features in poor responders to TACE.
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Q5. What kind of characteristic features influence an
insufficient response to TACE?

1. Tumor size

I (6%

2. Tumor number
I 1 5
3. Tumor location
19.5%

4. Tumor spread

e

5. Macroscopic morphology/differentiation grade

I 7

6. Other
3.1%

Color version available online

Q6. Which size of tumor does not show sufficient response to TACE?

1.<3cm

- s

2.>3to<5cm

B 23%

3.>5to <7cm

Color version available online

32.9%
4. >7to <10 cm

I ;: 7

5.>10cm

I -

6. Other
0.0%

Fig. 7. Question and answers on the characteristic features of poor
responders to TACE.

tem such as the ART score or HAP score should be cre-
ated and standardized for the indication of repeated
TACE in Japan?’ (fig. 3).

Voting Results

Heterogeneity of Intermediate-Stage HCC

To the question asking if it is necessary on account of
their heterogeneous nature to subgroup intermediate-
stage HCCs (equivalent to stage B on the Barcelona Clinic
Liver Cancer staging system), for which TACE is the stan-
dard treatment, 79% of experts agreed and 10% disagreed
(fig. 4), suggesting that many experts are well aware of the
extremely wide range of features of intermediate-stage
HCCs, i.e. multifocal HCCs without vascular invasion or
extrahepatic spread. In fact, 98% of experts agreed with
the statement that some HCC cases respond well to TACE
while others respond poorly to it (fig. 5). In addition, 64%
of experts thought that HCCs which respond poorly to
TACE exhibit specific features, indicating that many ex-
perts encounter such cases in clinical practice (fig. 6).
When asked about the characteristic features of HCCs
that respond poorly to TACE, experts mentioned equal-
ly the size, number, location, spread, and macroscopic
morphology/pathological differentiation grade of HCCs
(fig. 7). With regard to the size of HCC associated with a
poor TACE efficacy, 5-7 cm was mentioned by 33% of
experts, 7-10 cm by 36%, and 210 cm by 21%, suggesting
that the efficacy of TACE decreases as the size of HCC in-
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Fig. 8. Question and answers on the tumor size related to a poor
response to TACE.

Q7. How many tumors do not show sufficient response to TACE?

1. <3 tumors
f12%
2.4-6 tumors

I 226

3.7-10 tumors

Color version available online

41.7%

4. >10 tumors

I 32 1%

5. Other

B 24%

Fig. 9. Question and answers on the tumor number related to a
poor response to TACE.

creases (fig. 8). With regard to the number of HCC lesions
associated with a poor TACE efficacy, 23, 42, and 32% of
experts answered 4-6, 7-10, and 210, respectively (fig. 9).
When asked about the extent of HCC that affects the
TACE efficacy, 29 and 69% answered HCC spread over
‘multiple segments’ and ‘both lobes’, respectively (data not
shown). As expected, 72% agreed that poorly differenti-
ated HCCs respond poorly to TACE (fig. 10).

Contraindications of TACE
The following four contraindications for TACE are
stated in the 2010 version of the JSH consensus-based

Oncology 2014;87(suppl 1):22-31 25
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Q8. Which pathological grade does not show sufficient
response to TACE?

1. Poorly differentiated HCC
I 72 2%
2. Moderately differentiated HCC
B 33%
3. Well-differentiated HCC
23.3%
4. Other
0.0%

Color version available online

Q9. Do you think Yamakado et al's criteria (>7 tumors,
>4 c¢m) is adequate to predict poor responders to TACE?

1.Tagree

I 51 %

2.1do not agree

I - >

3. No opinion
28.4%

Fig. 10. Question and answers on the pathological grade related to
a poor response to TACE.

Fig. 11. Question and answers on Yamakado et al.’s [12] criteria.

a
>3-4 cm
Fig. 12. Heterogeneity of intermediate-
stage HCC. The green fields indicate good @l s
responders to TACE and the pink fields (>4 cm)
poor responders (colors refer to the online {

version only). RFA = Radiofrequency abla-
tion.
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practice guidelines [4], and no major amendments to
these contraindications were made at the recent meet-
ing.
 Blood vessels involved in treatment cannot be used
and feeding vessels are unavailable for catheterization
because of the damage caused by repeated TACE.
« Residual liver function graded as Child-Pugh C due to
repeated treatment.
o HCC that has spread to the major branches of the por-
tal vein (Vp3) or the portal trunk (Vp4).
« A large arterioportal shunt.
Poor Responders to TACE
In the question and answer session, experts agreed that
>7 HCCs of >4 cm in size constitute an HCC subgroup

26 Oncology 2014;87(suppl 1):22-31
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that responds poorly to TACE. These criteria were ad-
opted based on the findings of Yamakado et al. [12], stat-
ing that patients with tumors of >4 cm in size seldom
benefit from TACE due to their poor response to the
treatment and subsequent decline in residual liver func-
tion. Yamakado et al.’s criteria gained agreement from
51% of experts, indicating that >7 HCCs of >4 cm in size
is essentially accepted as criterion defining a subgroup of
patients responding poorly to TACE (fig. 11).

Good Responders to TACE

The meeting also revealed that a subgroup of patients
with intermediate-stage HCCs who would benefit from
TACE comprises individuals with 4-7 nodules of 3-4 cm

Kudo et al.
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Q10. What features suggest a poor response to TACE
during repeated TACE?

1. Necrotic area (lipiodol deposition area)

N :: 3%

2. Appearance of new lesion within 3 months of TACE

I 2: 2%

3. Appearance of local recurrence within 3 months of TACE
16.7%

4. Tumor number and size
B 5
5. Elevated tumor markers

I 0

6. Interval from previous TACE
6.4%

Color version available online

Q12. How many insufficient TACE procedures are necessary to
evaluate TACE failure/refractoriness in cases where new
lesions or insufficient necrosis is observed after TACE?

1. Once
B 62%
2. Twice

I 0 ¢

3. 3 times
20.0%

4.4 times

B 15%

5.5 times

B1s%

6. Other
0.0%

Fig. 13. Question and answers on factors related to a poor response
to TACE.

Fig. 15. Question and answers on the number of consecutive
TACE procedures to evaluate TACE failure/refractoriness.

Q11. At what time point after TACE do you judge that the
appearance of a new lesion or local recurrence indicates
TACE failure/refractoriness?

1. 1 week later

B 35%

2.1 month later

N 5%

3. 2 months later
17.5%
4. 3 months later
I
5.4 months later
0.0%

6. 6 months later
0.0%

Color version available online

Q13. What tumor marker level state do you regard indicates
TACE failure/refractoriness?

1. Continuous elevation of any of 3 markers after TACE

I 7%

2. AFP 2100 ng/ml

B 25%
3. PIVKA-II >40 mAU/m!
1.5%

4. AFP-L3 fraction >15%

I o

5. Other

I 104%

Fig. 14. Question and answers on the timing for evaluating TACE
failure/refractoriness.

in size (fig. 12). When TACE has a high treatment effi-
cacy and keeps the decline in residual liver function to a
minimum, it is beneficial to HCC patients in this sub-
group and makes long-term survival possible (fig. 1).
Subsequently, even if HCC is still in the intermediate
stage, it is extremely important to find out the time point
of TACE failure as early as possible and switch the treat-
ment strategy from that point on (fig. 2).

Transarterial Chemoembolization
Failure/Refractoriness

Fig. 16. Question and answers on the tumor marker levels related
to TACE failure/refractoriness.

JSH TACE Failure/Refractoriness Criteria Updated by
the LCSGJin 2014

At the time of the consensus voting on TACE failure/
refractoriness, when asked about the specific features of
HCC cases that indicate a poor response to TACE even
when repeated, 33% of experts answered insufficient ne-
crosis (rate of lipiodol deposition), 28% answered the ap-
pearance of a new lesion within 3 months of TACE, and
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Q14. Do you think the criteria for TACE failure/refractoriness
proposed in the LCSGJ 2014 guideline update is adequate?

1.1strongly agree

I 17 5%

2.1agree

I 7

3.1do not agree in part

14.0%
4.1do not agree
I 18%
5.1strongly do not agree
0.0%
6. Other
0.0%

Fig. 17. The most important question asked, regarding whether the
criteria for TACE failure/refractoriness updated in 2014 by the
LCSGJ are adequate or not.

Table 1. Definition of TACE failure/refractoriness (LCSGJ)

Color version available online

Q15. Is continuous hepatic arterial infusion chemotherapy
(HAIC) a standard of care in your institution?

1. Yes

I ¢ 7%

2.No
I 2
3. Refer on to optimal institution
4.2%
4. Other
B 1%

Fig. 18. Question and answers on continuous HAIC.

(1) Intrahepatic lesion

i Two or more consecutive insufficient responses of the treated tumor (viable lesion >50%) even after changing the
chemotherapeutic agents and/or reanalysis of the feeding artery seen on response evaluation CT/MRI at 1-3 months after

having adequately performed selective TACE

ii

Two or more consecutive progressions in the liver (tumor number increases as compared to tumor number before the

previous TACE procedure) even after having changed the chemotherapeutic agents and/or reanalysis of the feeding artery
seen on response evaluation CT/MRI at 1-3 months after having adequately performed selective TACE

(2) Continuous elevation of tumor markers immediately after TACE even though slight transient decrease is observed
(3) Appearance of vascular invasion
(4) Appearance of extrahepatic spread

17% answered local recurrence within 3 months of TACE
(fig. 13). Furthermore, the largest proportion of experts
(53%) answered ‘1 month’ to the question on the interval
between the previous TACE procedure and the appear-
ance of a new lesion or local recurrence that indicates
TACE failure/refractoriness (fig. 14). To the question ask-
ing at what point they consider TACE to be ineffective for
HCC when observing the appearance of new lesions or no
necrosis after TACE, 71% answered they would think it is
ineffective when a similar treatment outcome occurs twice
(fig. 15). About 75% of experts consider TACE failure/re-
fractoriness to be the case when the level of any of 3 tumor
markers continues to increase after TACE, even if they
show a slight short-term decrease (fig. 16). Based on the

28 Oncology 2014;87(suppl 1):22-31
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answers to these questions, the definition of TACE failure/
refractoriness after treatment was revised.

Table 1 shows the JSH criteria for TACE failure/refrac-
toriness updated at the 50th LCSGJ Congress in 2014.
Since 84% of experts agreed that the updated criteria are
appropriate, they are now recommended for the assess-
ment of TACE failure/refractoriness (fig. 17).

Treatment Options after TACE Failure/Refractoriness
Before the session on treatment options after TACE

failure/refractoriness, 67% of experts reported that con-
tinuous hepatic arterial infusion chemotherapy (HAIC)

Kudo et al.
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Q16. What is the treatment option after TACE failure/refractoriness?

1. Sorafenib

I ¢ %

2. Hepatic arterial infusion chemotherapy

I 2 %

3. Repeat conventional TACE
7.0%

4. Beads TACE
I - <%
5. Other systemic therapy

B 23%

6. Best supportive care
23%

Color version available online

Q18. Which treatment modality would you select when minor
portal tumor thrombus (thrombi in 2nd or 3rd branch
of portal vein) appears after TACE?

1. Sorafenib

I 5%

2. Hepatic arterial infusion chemotherapy

I 35 7%

3. Repeat conventional TACE
9.2%

4. Beads TACE

1%

5. Other systemic therapy

1%

6. Best supportive care
0.0%

Fig. 19. Question and answers on the general treatment strategy
after TACE failure/refractoriness.

Fig. 21. Question and answers on the treatment strategy after
TACE failure/refractoriness in patients with minor portal tumor
thrombus.

Q17. Which treatment modality would you select when major
portal tumor thrombus (thrombi in main portal branch
or 1st branch of portal vein) appears after TACE?

1. Sorafenib

I 0%

2. Hepatic arterial infusion chemotherapy

I < 7%
3. Repeat conventional TACE

1.0%

4. Beads TACE

J1o%
5. Other systemic therapy

I > >
6. Best supportive care

1.9%

Color version available online

Q18. Which treatment modality would you select when
extrahepatic spread appears after TACE in patients
with Child-Pugh A liver function?

1. Sorafenib
I 100.0%
2. Hepatic arterial infusion chemotherapy
0.0%
3. Repeat conventional TACE
0.0%
4. Beads TACE
0.0%
5. Other systemic therapy
0.0%

6. Best supportive care
0.0%

Fig. 20. Question and answers on the treatment strategy after TACE
failure/refractoriness in patients with major portal tumor thrombus.

[13] is the routinely performed treatment modality at
their institution, indicating its widespread use in Japan
(fig. 18). When asked what their treatment of choice is in
TACE failure/refractoriness cases (Q16), 48% of experts
answered sorafenib and 23% answered HAIC (fig. 19).
However, when asked what their treatment of choice is
in cases of major portal vein thrombus after TACE (Q17),
30% answered sorafenib and 44% answered HAIC
(fig. 20). On the contrary, for TACE failure/refractori-

Transarterial Chemoembolization
Failure/Refractoriness

Fig. 22. Question and answers on the treatment strategy after
TACE failure/refractoriness in patients with extrahepatic spread.

ness cases with minor portal vein thrombus and Child-
Pugh A liver function, 43 and 36% of experts stated that
sorafenib and HAIC, respectively, was their treatment of
choice (fig. 21). The difference in the answers to Q16 and
Q17 reflects the potential risk that sorafenib administra-
tion can lead to liver failure in HCC cases with major
portal vein thrombus. In contrast, HAIC is indicated
even in cases of major portal tumor thrombus. Lastly,
100% of experts answered that sorafenib is their treat-

Oncology 2014;87(suppl 1):22-31
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Q19. Do you think the Japanese definition (LCSGJ Consensus)
for TACE failure is suitable?

1. Yes
I o5 5%
2.No

a B42%

Q20. Which definition/criteria for TACE failure do you think is
the best?

1. EASL criteria

B 40%

2. Korean criteria
B s0%
3. LCSGJ criteria (Japan)
84.0%
4. Other

b [P 40%

Fig. 23. Question and answers at the 4th IKLS on the suitability of the updated TACE failure/refractoriness criteria agreed upon at the
LCSG]J consensus meeting (a) and on which definitions/criteria for TACE failure/refractoriness are the best (b). Of the experts present,
60% were from Japan, 20% from other Asian countries, and 20% from Europe and the USA.

TACE failure

l \’ Stage progression ‘

Progression of intrahepatic lesion
or
continuous elevation of tumor marker

LN

Portal invasion Extrahepatic spread

l

’ Sorafenib or HAIC ‘

Fig. 24. Treatment strategy after TACE
failure/refractoriness.

A

Major Minor

Sorafenib

’ Sorafenib ‘ ’ HAIC‘

ment of choice for extrahepatic spread developed after
TACE in HCC patients with Child-Pugh A liver function
(fig. 22).

Also, at the 4th IKLS, 96% of HCC experts (60% from
Japan, 20% from other Asian countries, and 20% from
Europe or the USA) agreed that the criteria for TACE
failure/refractoriness proposed at the 50th LCSGJ Con-
gress were appropriate (table 1; fig. 23a). To the ques-
tion on which definition/criteria for TACE failure/re-
fractoriness the experts thought was the best, 84% an-
swered the revised JSH criteria proposed by the LCSGJ
(fig. 23D).

30 Oncology 2014;87(suppl 1):22-31
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Conclusion

The definition of TACE failure in the JSH clinical prac-
tice guidelines has been updated based on agreement
from 84% of HCC experts attending a consensus meeting
held at the 50th LCSGJ Congress in 2014. The updated
criteria also obtained 96% approval at the 4th IKLS.

To prolong the survival of HCC patients, it is impor-
tant to switch treatment from TACE to, for example,
sorafenib or HAIC as soon as the criteria for TACE fail-
ure/refractoriness are fulfilled, even if HCC is still in the
intermediate stage. HAIC is the first treatment choice in

Kudo et al.
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TACE failure/refractoriness cases with stage progression
or major portal vein infiltration, whereas sorafenib is rec-
ommended in TACE failure/refractoriness cases with mi-
nor portal vein infiltration (fig. 24). Further studies are
needed to determine the efficacy of microsphere TACE,
such as drug-eluting beads TACE, in cases of TACE fail-
ure/refractoriness.

Consensus Statement (267% Agreement)

(1) Intermediate-stage HCC is a heterogeneous dis-
ease and therefore should be subgrouped (79%).

(2) There are 2 subgroups in the intermediate stage of
HCC: good responders to TACE and poor responders to
TACE (98%).

(3) Intrahepatic lesions not responding to TACE show
insufficient necrosis (33%), the appearance of new lesions
within 3 months (28%), or local recurrence within 3

(7) Continuous increase in any tumor marker should
be included in the TACE failure criteria (75%).

(8) Continuous HAIC is widely performed in Japan
(67%).

(9) When extrahepatic spread emerges during repeat-
ed TACE sessions, the treatment strategy should be
changed to sorafenib (100%).

(10) The 2014 updated JSH criteria for TACE failure/
refractoriness are adequate (84% at the 50th LCSGJ Con-
gress and 96% at the 4th IKLS).

Informative Statement (250% Agreement)

(1) There are characteristic features of HCC that do
not respond to TACE (64%).

(2) Yamakado et al.’s [12] criteria (HCC >4 cm and >7
nodules) are accepted as criteria for poor responders to
TACE (51%).

months after TACE (17%) (total: 78%).
(4) Incomplete control of intrahepatic lesions within
1-3 months of TACE initiation should be included in the
TACE failure criteria (96%).

(5) Timing of the judgment of TACE failure is after

1-3 months (96%).
(6) Two consecutive poor responses to TACE is an ad-
equate criterion for TACE failure (71%).

>
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