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Abstract
BACKGROUND
Liver cancer is the fifth most common cancer and the second cause of cancer-
related deaths worldwide. Transarterial chemoembolization (TACE) is the best
treatment of intermediate hepatocellular carcinoma (HCC). Doxorubicin is the
most commonly used drug despite a low level of evidence.

AIM
To compare the objective response rate of idarubicin-based TACE (Ida-TACE)
against doxorubicin-based TACE (Dox-TACE) in intermediate stage HCC.

METHODS
Between January 2012 and December 2014, all patients treated with TACE at our
academic hospital were screened. Inclusion criteria were patients with Child-
Pugh score A or B, a performance status below or equal to 1, and no prior TACE.
Either lipiodol TACE or drug-eluting beads TACE could be performed with 10
mg of idarubicin or 50 mg of doxorubicin. Each patient treated with idarubicin
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was matched with two doxorubicin-treated patients. The TACE response was
assessed by independent radiologists according to the mRECIST criteria.

RESULTS
Sixty patients were treated with doxorubicin and thirty with idarubicin. There
were 93% and 87% of cirrhotic patients and 87% and 70% of Child-Pugh A in the
doxorubicin and idarubicin groups, respectively. The median number of HCC
per patient was two in both groups with 31% and 26% of single nodules in
doxorubicin and idarubicin groups, respectively. Objective response rate after
first TACE was 76.7% and 73.3% (P = 0.797) with 41.7% and 40.0% complete
response in doxorubicin and idarubicin groups, respectively. Progression-free
survival was 7.7 mo in both groups, and liver transplant-free survival was 24.9
mo and 21.9 mo in doxorubicin and idarubicin groups, respectively. Safety
profiles were similar in both groups, with grade 3-4 adverse events in 35% of
Dox-TACE and 43% of Ida-TACEs.

CONCLUSION
Ida-TACE and Dox-TACE showed comparable results in terms of efficacy and
safety. Ida-TACE may represent an interesting alternative to Dox-TACE in the
management of patients with intermediate stage HCC.

Key words: Hepatocellular carcinoma; Transarterial chemoembolization; Idarubicin;
Doxorubicin; Intermediate stage

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Transarterial chemoembolization in the treatment of choice for intermediate
stage hepatocellular carcinoma. Doxorubicin is the most used drug without any
satisfying evidence of its superiority compared with other drugs. An increasing number
of preclinical and early phase clinical studies suggest the superiority of idarubicin anti-
tumor efficacy in transarterial chemoembolization. With the limits relative to
retrospective analysis, this study shows that idarubicin represents an alternative to
doxorubicin in the treatment of hepatocellular carcinoma with comparable efficacy and
safety. It needs to be confirmed by randomized clinical trials.

Citation: Roth GS, Teyssier Y, Abousalihac M, Seigneurin A, Ghelfi J, Sengel C, Decaens T.
Idarubicin vs doxorubicin in transarterial chemoembolization of intermediate stage
hepatocellular carcinoma. World J Gastroenterol 2020; 26(3): 324-334
URL: https://www.wjgnet.com/1007-9327/full/v26/i3/324.htm
DOI: https://dx.doi.org/10.3748/wjg.v26.i3.324

INTRODUCTION
Liver cancer is the fifth most common cancer and the second cause of cancer-related
deaths worldwide[1]. Hepatocellular carcinoma (HCC) represents 90% of liver cancer.
Only  30%  of  HCC  patients  can  have  access  to  surgical  resection,  percutaneous
ablation,  or  liver  transplantation (LT).  Among the  recommended treatments  for
intermediate  HCC,  classified  as  Barcelona  Clinic  of  Liver  Cancer  (BCLC)  B,
transarterial  chemoembolization  (TACE)  is  the  best  treatment  based  upon
randomized controlled trial and meta-analysis[2,3].

In these studies, local control is obtained in 5%-55% of patients but with a short
time-to-progression (6  mo to  12  mo),  due  to  a  high rate  of  recurrence.  A recent
systematic review including 10108 patients, showed a tumor response rate of 52.5%,
and a median overall survival (OS) of 19.4 mo[4].  Chemotherapeutic agents can be
delivered either through lipiodol emulsion [the conventional method (cTACE)] or
loaded on drug-eluting microbeads (DEB-TACE), even though the latter method did
not show any superiority in anti-tumor efficacy as well as no clear benefit in terms of
safety[5,6]. Several methods were explored to improve results of TACE, such as the
combination of systemic chemotherapies, without success[7,8]. Surprisingly, the choice
of the drug used in TACE is still debated. Doxorubicin is commonly used, but no solid
data confirmed its superiority compared to other drugs such as epirubicin, cisplatin,

WJG https://www.wjgnet.com January 21, 2020 Volume 26 Issue 3

Roth GS et al. Chemoembolization with Idarubicin in HCC

325

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


or idarubicin.  In vitro  data have shown superiority of  idarubicin to doxorubicin,
especially in the SNU-449 cell line[9]. Besides, two phase 1 trials studying idarubicin in
HCC  showed  promising  results  either  by  using  drug-eluting  beads  or  lipiodol
emulsion[10,11]. An open label and single arm phase 2 trial is currently ongoing to assess
the anti-tumor efficacy of idarubicin-loaded beads in HCC (NCT02185768).

This study aims to compare idarubicin-based TACE (Ida-TACE) with doxorubicin-
based TACE (Dox-TACE) in the treatment of intermediate HCC.

MATERIALS AND METHODS

Overview
We retrospectively  reviewed the  medical  files  and  imaging  examinations  of  all
consecutive patients undergoing TACE for HCC at our University hospital from 2012
to 2014. During this period, due to local drug supply constraints, patients were treated
either by Dox-TACE or Ida-TACE.

TACE procedure
Patients were treated with TACE following standard local protocol. Each indication of
TACE was validated during multidisciplinary tumor board including a hepatologist,
an interventional radiologist, and a liver surgeon. Procedures were realized in an
interventional radiology suite (Allura Integris, Philips Medical Systems, Eindhoven,
Netherlands). The contrast media used was Xenetix 350 (Xenetix®, Guerbet, Roissy,
France).  First,  diagnostic  arteriography  was  performed  under  local  anesthesia,
through the right femoral artery, using a 4-French introducer sheath. Portal vein
patency and arterial vascular anatomy were appreciated due to the catheterization of
the superior mesenteric artery and the coeliac trunk (Figure 1). Chemoembolization
was as selective as possible according to tumor localization and number. The use of a
microcatheter was left to the radiologist’s discretion. cTACE or DEB-TACE could be
performed.  During  cTACE,  50  mg  of  injectable  lyophilized  doxorubicin
(Adriblastina®,  Pfizer  Pharma,  United States)  or  10  mg of  injectable  lyophilized
idarubicin (Zavedos®, Pfizer Pharma, United States) were manually emulsified with 5-
10 mL of iodized oil (Lipiodol® Ultra Fluide, Guerbet, France) before infusion. Drug-
eluting beads (100 µm; Embozene Tandem®  microspheres,  Celonova Biosciences,
Germany) were used for DEB-TACE procedures. Lipiodol emulsion or DEB were
injected  until  saturation  of  tumor  feeding  arteries.  In  the  case  of  cTACE,  drug
administration was immediately followed by embolization using absorbable gelatine
sponge (Curaspon®; Curamedical, Netherlands) to obtain an arterial flow stop during
10 min.  As recommended by European guidelines  and as  routinely  done in  our
department, TACE could be repeated 2 mo after the first treatment in case of partial
response (PR) on postoperative scan[12].

Patient selection
Inclusion criteria were patients treated with TACE for HCC, with Child-Pugh score A
or B, with a performance status below or equal to 1, and with no prior TACE. TACE
as a bridge to transplantation was not an exclusion criterion.

Ethical approval
Every patient gave his written consent before TACE, and study ethics were approved
by  an  independent  institutional  review  board  (CECIC  Rhône-Alpes-Auvergne,
Clermont-Ferrand, IRB 5891).

Study objectives
The primary aim of this study was to compare the objective response rate (ORR) after
first TACE between doxorubicin and idarubicin treated patients. Secondary objectives
were to compare disease control rate (DCR), progression-free survival (PFS), OS, liver
transplant-free survival (LTFS), and adverse events (AEs) between doxorubicin and
idarubicin groups. A safety analysis was also performed with collection of early AEs
occurring  within  the  1st  month.  Grading  of  AEs  was  done  based  on  Common
Terminology Criteria for Adverse Events V5.0. Chronic liver toxicity considered as
liver function deterioration between 30 d and 90 d after TACE was also analyzed.

Data collection
All imaging examinations were archived in a picture archiving and communication
system and were reviewed. Medical parameters were extracted from the patient’s
electronic medical records by one of the authors who independently reviewed the
entire medical record. Thus, radiological analyses were realized blindly to treatment
type and clinical data.
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Figure 1

Figure 1  Example of transarterial chemoembolization on the right liver with pre-operative and after transarterial chemoembolization computed
tomography scans. A: Transarterial chemoembolization (TACE) of the right liver with presence of a tumor blush; B: Computed tomography (CT) scan before TACE
showing a typical HCC nodule of the hepatic segment V with a “wash-in” corresponding to contrast enhancement during arterial phase; C: A wash out during portal
phase; D: Post-TACE CT-scan unenhanced phase showing a spontaneous hyperdensity corresponding to lipiodol intake; E: Post-TACE CT-scan arterial phase
showing the persistence of a contrast enhancement near the lipiodol intake, typical of a partial response.

The  following  patient  characteristics  were  collected:  Sex,  age,  World  Health
Organization (WHO) performance status, body mass index, etiology of chronic liver
disease, and cirrhosis status.

Every patient had pre-operative imaging and post-operative imaging within 3 mo
after TACE as recommended[12], to assess tumor response and determine the need to
perform an additional TACE or not. Radiological examination was performed with a
computed tomography scan (Figure 1) or magnetic resonance scan. Imaging data
collected were tumor number and largest nodules measurements on preoperative
imaging. Tumor response was assessed according to the mRECIST criteria[12]  with
complete response, PR, stable disease, and progressive disease.

During  the  post-embolization  period,  AEs  were  monitored  on  clinical
examinations,  systematic biological  follow-up (renal  and hepatic  functions),  and
classical imaging follow-up.

Statistical analysis
Patients  were  matched as  follows:  Doxorubicin:idarubicin  (2:1)  based on tumor
number,  sum of  the two largest  tumors,  Child-Pugh score,  platelet  count,  WHO
performance status level, cTACE, or DEB-TACE. Matching was performed blindly to
tumor response data of TACE.

The ORR and DCR were compared using exact Fischer tests. The PFS and LTFS
were computed by clinical characteristics using the Kaplan-Meier method. In LTFS,
events corresponded to liver transplant or death. Log-rank tests were used to compare
survival rates. Liver transplant events were censured in OS analyses. Analyses were
performed using Stata version 13.0 (Stata Corporation, College Station, TX, United
States).

RESULTS

Patients’ characteristics
Between 2012 and 2014, 90 patients who benefited from TACE for HCC were included
in this study. Thirty patients treated with Ida-TACE were matched with sixty patients
treated with Dox-TACE. Both groups were comparable concerning demographics
data (Table 1).

Considering tumor characteristics, median tumor number was two in both groups
with a single nodule in 28.3% and 23.3% of cases, and a median tumor size (sum of the
two largest tumors) of 49.5 mm [interquartile range (IQR): 32.8-62.0] and 40.5 mm
(IQR: 30.5-58.8) in Dox-TACE and Ida-TACE patients, respectively.

Cirrhosis was present in 93.3% and 86.7% of patients with 86.7% and 70.0% of
Child-Pugh A and a median Model for End-stage Liver Disease of 9.22 and 8.19 in
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Table 1  Patient baseline characteristics: Clinical and biological characteristics, portal
hypertension evidence, and anthropometric analyses, n (%)

Characteristics Doxorubicin, n = 60 Idarubicin, n = 30

Clinical and biological data

Sex, male/female 54 (90.0)/6 (10.0) 28 (93.3)/2 (6.7)

Age in yr, mean ± SD 62.9 ± 9.0 61.9 ± 9.8

WHO performance status 0/1 51 (85.0)/9 (15.0) 25 (83.3)/5 (16.6)

BMI, median (IQR) 27.6 (24.7-32.1) 25.2 (22.9-27.2)

< 20 2 (3.3) 2 (6.9)

20-24.9 15 (25.0) 12 (41.4)

≥ 25 43 (71.7) 15 (51.7)

Tumor characteristics

Tumor number, median (IQR) 2 (1-3) 2 (2-3.75)

1 nodule 17 (28.3) 7 (23.3)

2-3 nodules 31 (51.7) 15 (50.0)

> 3 nodules 12 (20.0) 8 (26.7)

2 largest nodules sum in mm, median (IQR) 49.5 (32.8-62.0) 40.5 (30.5-58.8)

Partial portal vein thrombosis 8 (13) 3 (10)

Underlying cirrhosis

Yes/no 56 (93.3)/4 (6.7) 26 (86.7)/4 (13.3)

Child-Pugh class A/B 52 (86.7)/8 (13.3) 21 (70.0)/9 (30.0)

MELD, median (IQR) 9.22 (8.13-10.57) 8.19 (7.34-9.86)

Etiology

Alcohol 18 (30.0) 6 (20.0)

HBV/HCV infection 11 (18.3) 4 (13.3)

Metabolic 7 (11.7) 1 (3.3)

Alcohol + HBV/HCV 3 (5.0) 8 (26.7)

Alcohol + Metabolic 16 (26.7) 5 (16.7)

Hemochromatosis 3 (5.0) 2 (6.7)

Biological parameters

Platelet count in G/L, median (IQR) 112.5 (82.8-171.5) 106.5 (86.3-135.3)

Albumin in g/dL, median (IQR) 3.7 (3.4-3.9) 3.5 (3.1-3.9)

Total bilirubin in mg/dL, median (IQR) 0.94 (0.58-1.18) 0.73 (0.48-1.04)

AST in IU/L, median (IQR) 46 (33-65) 55 (34-68)

ALT in IU/L, median (IQR) 44 (34-70) 40 (29-60

GGT in IU/L, median (IQR) 152 (92-261) 185 (141-332)

ALP in IU/L, median (IQR) 105 (88-133) 115 (88-139)

PT as %, median (IQR) 79.5 (67.0-85.8) 79.5 (63.3-89.3)

AFP in ng/mL, median (IQR) 12.7 (4.6-109.3) 16.0 (5.2-35.0)

Drug administration method

Conventional TACE/beads 48 (80)/12 (20.0) 24 (80)/6 (20.0)

Drug dose in mg, median (IQR) 50 (50-50) 10 (10-10)

TACE territory: Global/lobar/segmental 34 (56.7)/20 (33.3)/6 (10.0) 15 (50)/14(46.7)/1(3.3)

Portal hypertension evidence

Ascites on preoperative scan: No/yes 49 (76.6)/15 (23.4) 21 (65.6)/11 (34.4)

Splenomegaly on preoperative scan: No/yes 27 (45.0)/33 (55.0) 7 (23.3)/23 (76.7)

Esophageal varices

None 28 (46.7) 17 (56.7)

Grade 1/2/3 14 (23.3)/17 (28.3)/1 (1.7) 2 (6.7)/9 (30.0)/2 (6.7)

Low platelet count as < 100 000/mm3: No/yes 37 (61.6)/23 (38.3) 18 (60.0)/12 (40.0)

AFP:  Alpha-fetoprotein;  ALP:  Alkaline  phosphatase;  ALT:  Alanine  aminotransferase;  AST:  Aspartate
aminotransferase;  BCLC:  Barcelona  Clinic  Liver  Cancer;  BMI:  Body  max  index;  GGT:  Gamma-
glutamyltranspeptidase;  HBV:  Hepatitis  B  virus;  HCV:  Hepatitis  C virus;  PT:  Prothrombin time;  IQR:
Interquartile range; WHO: World Health Organization; TACE: Transarterial chemoembolization; MELD:
Model for end-stage liver disease; SD: Standard deviation.
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Dox-TACE and Ida-TACE patients, respectively.
Considering portal hypertension, Dox-TACE and Ida-TACE patients respectively

presented  a  splenomegaly  in  55%  and  76.7%  of  cases,  a  platelets  count  under
100000/mm3 in 38.3% and 40.0 % of cases, ascites on preoperative radiological exam
in 23.4% and 34.4% of cases, and grade 2-3 esophageal varices of 30.0% and 36.7% of
cases (Table 1).

Considering  treatment  characteristics,  doxorubicin  and  idarubicin  were
administered with cTACE in 80% of the cases and DEB-TACE in 20% of cases in both
groups. TACE was global in 56.7% and 50% of doxorubicin and idarubicin-treated
patients, respectively. Median number of TACE per patient was two (IQR: 1-3) in the
doxorubicin group and two (IQR: 2-3) in the idarubicin group. Sixteen patients (27%)
were transplanted in the doxorubicin group and ten (33%) in the idarubicin group.

Anti-tumor efficacy: Comparison of Dox-TACE and Ida-TACE
Tumor response evaluation within 3 mo post-TACE, according to mRECIST criteria,
showed an ORR of 76% and 73% (P = 0.797) with 41% and 40% of complete response,
and 36% and 33% of PR in Dox-TACE and Ida-TACE groups, respectively. DCR was
90% and 87%, respectively (P = 0.726) (Figure 2).

The median follow-up was 19.8 vs 21.8 mo in doxorubicin vs idarubicin patients
with  a  PFS  of  7.71  vs  7.68  mo  (P  =  0.586),  and  LTFS  was  24.9  vs  21.9  mo  in
doxorubicin- vs idarubicin-treated patients, respectively (P = 0.434) (Figure 2).

Safety
Safety data is detailed in Table 2. Tolerance profiles were similar with AEs of any
grade in 97% of patients in both arms. The most frequent AEs were post-embolization
syndrome  (Dox-TACE:  45%;  Ida-TACE:  63%),  pain,  elevated  transaminases,
cholestasis, hyperbilirubinemia, and fatigue. At least one grade 3-4 AEs was found in
21  patients  (35%)  treated  with  doxorubicin  and  13  patients  (43%)  treated  with
idarubicin.  The  most  frequent  grade  3-4  AEs  were  elevated  aspartate
aminotransferase  (Dox-TACE:  33%;  Ida-TACE:  43%),  elevated  alanine
aminotransferase (23% in both arms), pain (Dox-TACE: 12%; Ida-TACE: 13%), fatigue
(Dox-TACE: 11%; Ida-TACE: 10%), and liver failure (7% in both groups). One Dox-
TACE patient died 23 d after TACE due to cardiac rhythm disturbances. The median
duration of hospitalization was 3 d in both groups.

Considering chronic toxicity, mild changes of bilirubin, albumin, and prothrombin
time were observed in both arms (Figure 3A), and median Child-Pugh score was 6 in
both arms after TACE, compared with 5 and 6 before TACE in Dox-TACE and Ida-
TACE patients, respectively. Consequences on changes in repartition of Child-Pugh
grade A, B, or C are illustrated in Figure 3B.

DISCUSSION
The aim of this study was to report our single-center experience comparing TACE
with idarubicin vs TACE with doxorubicin. We did not report a significant difference
concerning our primary objective that was tumor response within 3 mo after TACE (P
= 0.797). There was no differences between groups in terms of DCR, PFS, and LTFS.

Safety analyses revealed that idarubicin did not increase the occurrence of early
AEs and chronic deterioration of liver function compared with doxorubicin. Safety
profiles  of  both  arms  were  comparable  with  TACE  trials  in  the  literature[2,13].
Interestingly, more severe biliary AEs were reported in the Dox-TACE group (n = 4)
compared  to  Ida-TACE  group  (n  =  0),  but  the  difference  was  not  statistically
significant (P = 0.65).

To our knowledge, this study represents the largest cohort comparing TACE using
idarubicin to TACE with doxorubicin. To avoid major biases, analysis of the primary
objective  was  blindly  performed,  and  Dox-TACE  and  Ida-TACE  patients  were
matched with stratification on essential clinical characteristics such as tumor number,
tumor size, liver function level, platelet count, WHO performance status, and TACE
technique.

Nonetheless, this study presents several limitations. First, it is a retrospective and
monocentric study. TACE techniques are very heterogeneous from one center to
another. For example, ORR and DCR obtained in both groups were superior to tumor
response available in the literature, which confirms that TACE results are strongly
influenced by center experience[2,14]. A larger prospective multicenter trial is needed to
confirm these results.

Both patients receiving TACE in a palliative setting or as a bridge to liver transplant
were included. However, the proportions of patients on LT waiting list was well
balanced between the groups with approximately 30% of patients in each group. To
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Figure 2

Figure 2  Comparison of tumor response and survival in doxorubicin (doxorubicin-based transarterial chemoembolization) vs idarubicin (idarubicin-based
transarterial chemoembolization) patients. A: Progression-free survival; B: Liver transplant-free survival; C: Objective response; D: Disease control rate. TACE:
Transarterial chemoembolization; Dox-TACE: Doxorubicin-based transarterial chemoembolization; Ida-TACE: Idarubicin-based transarterial chemoembolization.

avoid impact on OS analysis of LT, LTFS was analyzed rather than OS to consider
both death and liver transplant as events. This offers a better illustration of survival
due to TACE.

Even though TACE is largely used in the treatment of intermediate HCC, several
essential issues are still debated. Four meta-analyses[14-17] and a recent randomized trial
including 101 patients[18] suggested that transarterial embolization, also called bland
embolization,  offers  comparable  outcomes  to  TACE.  These  studies  suffer  from
methodological issues, and TACE is still the standard of care in BCLC B HCC.

The choice of the administered drug, its administration, and its dosage are also
debated[14].  Different  studies  tried  to  optimize  TACE efficacy  through technical
improvements, notably by using drug-eluting beads, but without success[5,19]. The use
of  doxorubicin  is  the  most  widespread,  but  it  is  only  based  on  a  low  level  of
evidence[14]. In vitro studies showed that idarubicin has a toxicity index on HCC cell-
lines 57-fold higher than doxorubicin[9]. While doxorubicin has a low lipophilicity
binding, idarubicin is highly hydrophobic suggesting better cell penetrance[20] and
allows more stable lipiodol–drug emulsion[21]. The 10 mg dose was chosen based on
preliminary data of the IDASPHERE phase 1 trial that included 31 patients between
2010 and 2012 treated with beads loaded with idarubicin[10]. This dose was confirmed
in two prospective single-arm trials including IDASPHERE II phase 2 trials published
in 2019[22,23]. However, as 80% of patients were treated with cTACE in our study, the
optimal dose may differ from DEB-TACE. Indeed, a phase 1 trial published in 2018
evaluating idarubicin dose in cTACE showed interesting results in terms of efficacy
and safety with a maximum tolerated dose of idarubicin at 20 mg[11], suggesting that
further  studies  at  a  higher  dose  such  as  15  mg or  20  mg are  required.  Another
explanation, is that the impact of drug type is probably mild in TACE as illustrated by
the controversy around chemoembolization vs bland embolization with conflicting
results in literature[14-18,24]. Thus, a higher number of patients is probably needed to
prove superiority of idarubicin.
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Table 2  Early adverse events according to treatment group occurring within the month after
transarterial chemoembolization, n (%)

Adverse events
Doxorubicin, n = 60 Idarubicin, n = 30

Any grade Grade 3-4 Any grade Grade 3-4

Any adverse event 58 (97) 21 (35) 29 (97) 13 (43)

Treatment-related death 1 (2) 1 (2) 0 0

Post embolization syndrome 27 (45) NA 19 (63) NA

Fatigue 27 (45) 7 (11) 19 (63) 3 (10)

Pain 9 (15) 7 (12) 5 (17) 4 (13)

Gastrointestinal disorders

Biliary complications 5 (8) 4 (7) 1 (3) 0

Liver failure 6 (10) 4 (7) 4 (13) 2 (7)

Paralytic ileus 1 (2) 0 0 0

Portal thrombosis 0 0 1 (2) 1 (2)

Liver biological parameters

Elevated AST 55 (92) 20 (33) 26 (87) 13 (43)

Elevated ALT 51 (85) 14 (23) 24 (80) 7 (23)

Elevated GGT 21 (35) 0 12 (40) 0

Elevated ALP 16 (27) 0 5 (17) 0

Hyperbilirubinemia 34 (57) 0 22 (73) 0

Decreased prothrombin time 28 (48) 0 9 (32) 0

Neurological disorders

Stroke 1 (2) 0 0 0

Respiratory disorders

Lung failure 1 (2) 0 1 (3) 1 (3)

Lung infection 0 0 2 (7) 2 (7)

Urinary tract disorders

Acute kidney failure 1 (2) 0 0 0

Acute urine retention 3 (5) 0 1 (3) 0

Urinary tract infection 1 (2) 1 (2) 0 0

Biological adverse events are expressed based on their comparison with normal values or with patient’s
baseline value in case of abnormal baseline as recommended by Common Terminology Criteria for Adverse
Events  Version  5.0.  ALP:  Alkaline  phosphatase;  ALT:  Alanine  aminotransferase;  AST:  Aspartate
aminotransferase; GGT: Gamma-glutamyltranspeptidase; NA: Not applicable.

Finally, idarubicin was randomly assigned to patients in the setting of routine care
due to the temporary shortage of doxorubicin, but as it is retrospective, we cannot
control this aspect.

During the last decade, realization of Dox-TACE in BCLC B patients has become
complex due to discontinuation of production of lyophilized doxorubicin by many
pharmaceutical groups. For technical reasons, use of the lyophilized form is essential
to obtain a mix with sufficient viscosity. This will induce tumor ischemia and increase
the exposure time of the tumor to the drug, leading to a higher cytotoxicity, whereas
liquid forms seem to be rapidly washed out in the blood flow. Nowadays, only Pfizer
continues to produce lyophilized doxorubicin, with recurring shortage periods. Thus,
finding alternatives to doxorubicin becomes a challenge to allow clinicians to perform
TACE in optimal conditions.

Idarubicin showed comparable efficacy and safety to doxorubicin in this indication
and may represent a new option in the management of patients with BCLC B HCC.
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Figure 3

Figure 3  Chronic liver toxicity after transarterial chemoembolization. A: Bilirubin, albumin, and prothrombin time changes; B: Child-Pugh class repartition
changes between pre-transarterial chemoembolization and after transarterial chemoembolization (30-90 d) clinical and biological evaluation. Dox-TACE: Doxorubicin-
based transarterial chemoembolization; Ida-TACE: Idarubicin-based transarterial chemoembolization.

ARTICLE HIGHLIGHTS
Research background
Transarterial  chemoembolization  (TACE)  is  the  treatment  of  choice  in  intermediate
hepatocellular carcinoma (HCC). Doxorubicin is largely used but without solid evidence in
literature.

Research motivation
Growing research suggests that idarubicin is a serious candidate for use in TACE with one phase
1 clinical trial using lipiodol emulsion and a phase 1 as well as two phase 2 trials using drug-
eluting beads. Idarubicin was never compared to doxorubicin in this setting. Because of multiple
worldwide doxorubicin shortages, realization of TACE in patients with Barcelona Clinic Liver
Cancer B becomes challenging and finding new alternatives to doxorubicin seems essential.

Research objectives
The  objective  of  this  study  was  to  compare  idarubicin-based  TACE  (Ida-TACE)  with
doxorubicin-based TACE (Dox-TACE) in the treatment of intermediate HCC in terms of anti-
tumor efficacy and safety.

Research methods
All patients undergoing TACE between January 2012 and December 2014 were screened and
included with the following inclusion criteria: Child-Pugh score A or B, a performance status
below or equal to 1, and no prior TACE. Lipiodol emulsion or drug-eluting beads TACE could
be performed with 10 mg of idarubicin or 50 mg of doxorubicin.  Each patient treated with
idarubicin was matched with two doxorubicin-treated patients. Objective tumor response of
TACE was assessed based on mRECIST criteria by independent radiologists. Progression-free
survival and liver-transplant free survival were compared between groups using log-rank tests.

Research results
Both treatment group showed comparable characteristics. There were no differences in objective
tumor response, progression-free survival, and liver-transplant free survival between Dox- and
Ida-TACE. No additional toxicity was observed with idarubicin-TACE.

Research conclusions
Idarubicin showed comparable efficacy and safety to doxorubicin in TACE and may represent a
new option in the management of patients with Barcelona Clinic of Liver Cancer B HCC. In this
study, due to the vast majority of patients treated by TACE using lipiodol, this constitutes the
largest cohort of patients treated with idarubicin during TACE with delivery through lipiodol-
emulsion.
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Research perspectives
Idarubicin represents a serious alternative to doxorubicin without complicating the procedure or
increasing  its  toxicity.  As  lipiodol  TACE  is  the  most  widespread  technique  to  deliver
chemotherapy, these results should easily help to improve HCC patient care worldwide. These
results need to be confirmed by further clinical studies, and a phase II trial is scheduled.
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