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Abstract
A randomized, phase III trial of orantinib in combination with transcatheter arterial chemoembolization (TACE) did not 
prolong overall survival (OS) over placebo (ORIENTAL study). A subgroup analysis was conducted to evaluate the efficacy 
and safety of orantinib in Japanese patients enrolled in the ORIENTAL study. The data of Japanese patients from this study 
were analyzed. The overall survival (OS), time to progression (TTP), and time to TACE failure (TTTF) were compared 
between orantinib and placebo arms using stratified log-rank test. Since TTTF in patients with Barcelona Clinic Liver Can-
cer stage B (BCLC-B) showed favor outcome in this study, the OS and TTTF according to BCLC staging system were also 
analyzed. The subgroup analysis consisted of 219 and 213 patients in the orantinib and placebo arms. Median OS was 32.5 
vs 33.0 months (p = 0.906), median TTP was 4.7 vs 3.1 months (p = 0.011), and median TTTF was 25.3 vs 18.2 months 
(p = 0.160) in the orantinib and placebo groups, respectively. Patients with BCLC-B in the orantinib and placebo groups 
showed a median OS of 33.7 and 30.1 months, respectively (p = 0.260), while the corresponding median TTTF were 25.3 and 
14.0 months (p = 0.125). The Japanese population safety profile was similar to all over population in the ORIENTAL study. 
No significant differences were observed in the OS and TTTF though the TTP was significantly improved in the orantinib 
arm. The OS and TTTF showed a tendency to be prolonged following orantinib treatment of Japanese HCC patients with 
BCLC-B in the ORIENTAL study.

Keywords Angiogenic factors · Molecular targeted agents · Platelet-derived growth factor · Unresectable HCC · Vascular 
endothelial growth factor

Introduction

Hepatocellular carcinoma (HCC) is the fifth most com-
mon malignant neoplasm in men and the ninth most com-
mon in women worldwide. It is ranked second among the 
causes of malignant neoplasm-related deaths in both men 
and women [1]. Several therapies such as hepatic resection, 

radiofrequency ablation, and percutaneous ethanol injec-
tion are indicated in the early stage of HCC. Transcatheter 
arterial chemoembolization (TACE) has been recognized 
as a treatment option for patients with intermediate HCC 
[2–4] and has been shown to improve patient survival rates 
[5, 6]. In this procedure, antitumor drugs and an oil-based 
contrast medium are infused into a tumor vessel, which is 
then embolized with an embolic material. It has been dem-
onstrated to improve the prognosis of unresectable HCC by 
inducing necrosis of intrahepatic tumors [5, 6]. However, the 
recurrence rate of intrahepatic lesions after TACE has been 
reported as 37% and 61% at 6 and 12 months, respectively 
[7]. Therefore, recurrence after TACE is one of the most 
critical problems in these patients.
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Various angiogenic factors are involved in tumor recur-
rence after TACE [8]. In particular, the expression of vascu-
lar endothelial growth factor (VEGF) is closely associated 
with acute deterioration and metastases of tumors [9–13]. 
Furthermore, VEGF has been reported to increase signifi-
cantly after TACE [14], and to lead to recurrent HCC and 
poor prognosis [15]. These reports suggest that the oral 
administration of molecular targeted drugs with VEGF-
inhibiting effects immediately after TACE may inhibit the 
deterioration of HCC after TACE. In recent years, com-
bination therapy with molecular targeted drugs inhibiting 
the VEGF receptor to improve the therapeutic effects of 
TACE and adjuvant chemotherapy has been investigated 
as strategies to inhibit the recurrence of intrahepatic lesion 
and extra-hepatic metastasis and inconsistent results were 
reported. Although there were no differences on time to 
tumor progression in SPACE trial [16] combining of TACE 
with Sorafenib, progression free survival (PFS) in TACE2 
[17] with Sorafenib, and overall survival [OS] in Brivanib 
(BRISK-TA [18]), Sorafenib in combination with TACE sig-
nificantly improved PFS in TACTICS trial (HR = 0.59 [95% 
CI 0.41–0.87], p = 0.006) [19].

Orantinib (TSU-68) is a molecular targeted drug that 
inhibits VEGF, platelet-derived growth factor, and fibro-
blast growth factor receptors, and suppresses angiogenesis in 
tumor tissues. A phase III study of orantinib combined with 
TACE in patients with HCC (ORIENTAL) was conducted 
to verify if coadministration of TACE and orantinib inhibits 
the deterioration of HCC, and the OS in the orantinib arm 
was prolonged [20]. Patients were enrolled in Japan, Korea, 
and Taiwan. The interim analysis was aimed at evaluation 
of futility using the independent data monitoring committee 
(IDMC) stipulated in advance in the protocol. And the result 
of interim analysis, the trial was discontinued based on the 
recommendation of the IDMC. Prolongation of the OS was 
not demonstrated by the data analysis up to discontinua-
tion of the trial. However, the TACE period in the orantinib 
arm was significantly longer than that in the placebo arm 
in patients with low vascular endothelial growth factor-C 
(VEGF-C) values. Subgroup analysis of TTTF revealed 
favor outcome for HCC patients with Barcelona Clinic of 
Liver Cancer (BCLC) stage B (BCLC-B).

The results of the ORIENTAL study suggest that the anal-
ysis of a population with less background variation would 
possibly provide a more detailed efficacy and safety evalua-
tion of orantinib. Therefore, in this study, a subgroup analy-
sis was conducted in the Japanese patients enrolled in the 
ORIENTAL study, who constituted the largest population.

ORIENTAL Study

The ORIENTAL study was a randomized, double-blind, 
placebo-controlled study of orantinib in patients with 

unresectable HCC [20]. After informed consent had been 
obtained, the patients were randomly assigned to the 
orantinib or placebo arms at a 1:1 ratio. Then, TACE was 
repeated until the criteria for discontinuation were met, 
and the study drug was administered during that period 
(Supplementary Fig. 1). The study was conducted in three 
regions, Japan, Korea, and Taiwan, and 889 patients were 
enrolled (445 and 444 patients in the orantinib and placebo 
arms, respectively) between December 2010 and November 
2013. The primary endpoint was OS, and time to progres-
sion (TTP) and time to TACE failure (TTTF) were set as 
a secondary endpoint. Each endpoint, OS, TTP and TTTF 
were defined as the period from randomization to death, 
the period from the date of enrollment to that of the first 
observation of progressive disease, and the period from 
enrollment to the determination of TACE discontinuation, 
respectively. In this study, the patients were required to sat-
isfy one of the following eligibility criteria regarding the 
number of tumors and tumor size; (a) The number of viable 
lesions was ≥ 4, and at least one had a diameter < 1 cm; 
(b) The number of viable lesions was 2 or 3, and at least 
one had a diameter of > 3 cm; (c) The patient had 1 viable 
lesion, which had a diameter > 5 cm. The other major eligi-
bility criteria were appropriate renal and hepatic functions 
(Child–Pugh class A), and the patients had a performance 
status (PS) of 0 or 1. The stratification factors consisted of 
region (Japan, Korea, and Taiwan), alpha-fetoprotein (AFP) 
level (≤ 400 ng/mL vs > 400 ng/mL), size of the largest 
nodule (≤ 5 cm vs > 5 cm), and Child–Pugh score (5 vs 6). 
The enrollment of 889 patients was completed based on 
the original plan. No significant differences were observed 
in the OS among the three regions (31.1 for the orantinib 
arm vs 32.3 months for the placebo arm, p = 0.435). On 
the other hand, the TTP was significantly prolonged (2.9 
for the orantinib arm vs 2.5 months for the placebo arm, 
p = 0.0356). In addition, the TTTF was tend to be longer, 
but with no statistical significance (23.9 for the orantinib 
arm vs 19.8 months for the placebo arm, p = 0.245). The 
result of the regional analyses revealed that the hazard ratio 
(HR) of the OS of orantinib vs that of placebo was 0.981 
(95% confidence interval [CI] 0.717–1.343, p = 0.906) in 
Japan, 1.318 (95% CI 0.921–1.887, p = 0.129) in Korea, 
and 0.984 (95% CI 0.576–1.680, p = 0.953) in Taiwan. The 
HR of the TTTF of orantinib vs that of the placebo was 
0.818 (95% CI 0.618–1.083, p = 0.160) in Japan, 0.961 (95% 
CI 0.681–1.355, p = 0.819) in Korea, and 0.996 (95% CI 
0.573–1.730, p = 0.988) in Taiwan. The results of the sub-
group analysis showed significant prolongation of TTTF 
in the orantinib arm in patients with low levels of VEGF-
C (HR = 0.695 [95% CI 0.512 015–0.943], p = 0.0196). 
Patients with BCLC-B might have better TTTF after 
treated by orantinib (HR = 0.764 [95% CI 0.580–1.005], 
p = 0.055). This study was conducted in compliance with 
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the Declaration of Helsinki (October 1996), the revised ver-
sion, as well as the International Council for Harmonisation 
Guideline for Good Clinical Practice (Trial registration num-
ber in ClinicalTrials.gov: NCT01465464).

Materials and methods

Patients

The details of patient eligibility criteria have been reported 
previously [20]. In brief, patients with unresectable HCC, 
no extra-hepatic tumor spread, and Child–Pugh score of 6 
or less were eligible.

Study treatment and TACE

As described previously [20], the study drug (orantinib, 
200 mg) or the placebo was orally administered twice daily 
after meals. The dose could be reduced by up to two stages 
in response to adverse events and could be increased again 
up to the initial dose. The patients continued the study treat-
ment until the criteria for discontinuation of TACE or study 
drug administration (such as adverse events) were met.

Concurrent use of embolization materials other than ethi-
odized oil such as gelatin sponges, porous gelatin particles, 
and drug-eluting beads, and use of antitumor drugs were 
essential when TACE was performed. In this trial, subse-
quent TACE was performed when the TACE re-performing 
criteria were met. The subsequent TACE was discontinued 
when the TACE discontinuation criteria were met. The 
TACE re-performing criteria were as follows: (a) evidence 
of incomplete tumor necrosis; (b) local tumor recurrence; 
and (c) evidence of new intrahepatic lesions. The discon-
tinuation criteria for TACE were as follows: (a) the intra-
hepatic lesion could not be controlled by repeated TACE; 
(b) the target vessel was damaged and a catheter could not 
be used for the feeding vessel; (c) additional TACE was dif-
ficult because of the emergence of vascular invasion; (d) 
extra-hepatic metastasis had occurred, and treatment other 
than TACE was deemed necessary; and (e) the hepatic func-
tion had been exacerbated to the Child–Pugh classification 
C persistently for 28 days.

Assessments

Eligible patients who had only one tumor with a size ≥ 5 cm 
were classified as BCLC stage A (BCLC-A); those with a 
PS 0 without portal invasion who had multiple lesions (two 
or three lesions of ≥ 3 cm or four lesions or more) were clas-
sified as BCLC-B; and patients with portal invasion and a 
PS of 1 were classified as BCLC stage C (BCLC-C). The 
vital signs and body weight were examined, and the Eastern 

Cooperative Oncology Group (ECOG) PS, Child–Pugh 
score, and clinical chemistry and hematology tests were con-
ducted at the time of screening and 14, 28, and 42 days after 
the initial (subsequent) TACE, and every 28 days after that. 
A safety follow-up test was conducted 30 days after the last 
study drug administration. Image analysis of the tumors was 
conducted within 28 days before the initial TACE. After the 
study drug administration had commenced, it was conducted 
42 days after the initial (subsequent) TACE, and every 
56 days after that. Concerning safety, all adverse events 
(AEs) and adverse drug reactions that occurred between 
the day the study drug administration commenced and the 
completion day of the observation in the clinical trial period 
were counted. All the AEs were recorded in the electronic 
case report form (eCRF) using the terminology of the Com-
mon Terminology Criteria for Adverse Events Ver. 4.02.

Statistical analysis

Subgroup analysis was conducted for Japanese patients in 
the full analysis set (FAS) of the ORIENTAL study. The 
OS, TTP, and TTTF of the orantinib arm were compared 
with those of the placebo arm using an unstratified log-rank 
test. The survival curves of the OS, TTP, and TTTF were 
constructed using the Kaplan–Meier method, and the median 
and 95% CI were calculated. The OS and TTTF according 
to BCLC staging system were also analyzed.

Concerning safety, the AE and adverse drug reaction inci-
dences were calculated for the FAS. The statistical analysis 
software (SAS, version 9.2, SAS Institute Inc, Cary, NC), 
was used for all analyses. All reported p-values are two-
sided and p < 0.05 was considered statistically significant.

Results

Patients

A total of 432 Japanese patients (FAS; 219 and 213 in the 
orantinib and placebo arms, respectively) were included in 
this analysis (Fig. 1 and Table 1). The breakdown of the 
BCLC stage was as follows: BCLC-A in 119 patients (65 
and 54 in the orantinib and placebo arms, respectively), 
BCLC-B in 240 patients (121 and 119 in the orantinib and 
placebo arms, respectively, Supplementary Table 1), and 
BCLC-C in 57 patients (27 and 30 in the orantinib and pla-
cebo arms, respectively). Furthermore, 16 patients were in 
the alternate classification [15 in BCLC-0 (six and nine in 
the orantinib and placebo arms, respectively) and one in the 
unknown (in the placebo arm)]. Twenty-eight patients (15 
and 13 in the orantinib and placebo arms, respectively) had 
portal invasion.
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Study treatment

The median duration of treatment with the study drug was 
298 and 354 days in the orantinib and placebo arms, respec-
tively, indicating that the treatment duration in the orantinib 
arm was shorter. The proportion of patients who required 
dose reductions was 49.8% and 11.7% in the orantinib and 
placebo arm, indicating that the proportion was higher in 
the orantinib arm.

Efficacy

Among the 432 patients included in the analysis, 77 and 
79 in the orantinib and placebo arms died before the study 
was discontinued. The most common cause of death was 
the deterioration of HCC. The median OS was 32.5 and 
33.0 months in the orantinib and placebo arms, respectively 
(HR = 0.981 [95% CI 0.717–1.343], p = 0.906, Fig. 2a). 
The median TTP was 4.7 months and 3.1 months in the 
orantinib and placebo arms, respectively (HR = 0.76 [95% 
CI 0.619–0.940], p = 0.011, Fig. 2b). The median TTTF 
was 25.3 and 18.2 months in the orantinib and placebo 
arms, respectively (HR, 0.818, p = 0.160, Fig. 2c). The OS 
and TTTF, as classified by the BCLC stage, is shown in 
Fig. 3. BCLC-C included patients who had portal invasion 
or a PS of 1. When these groups were combined, and the 
patients with and without portal invasion were compared, 
the median TTTF was 9.4 and 27.5 months (n = 28 and 29) 
in patients with and without portal invasion, respectively 
(HR = 2.820 [95% CI 1.347–5.902], p = 0.0041). In addition, 
the median OS was 29.5 and 31.8 months in patients with 

and without portal invasion, respectively (HR = 1.519 [95% 
CI 0.706–3.264], p = 0.2814).

Interval of each TACE session

The intervals between the first and second TACE sessions 
and that between the second and third sessions were regarded 
as Intervals 1 and 2, respectively, and the designation con-
tinued in this manner up to Interval 4. Orantinib treatment 
tended to prolong the interval between each TACE session. 
When the orantinib and the placebo arms were compared, 
Interval 1 was 142.5 and 129.0, Interval 2 was 136.0 and 
131.0 days, Interval 3 was 126.0 and 117.0 days, and Interval 
4 was 117.0 and 98.0 days, respectively (Table 2). According 
to the BCLC stage, all intervals for patients with BCLC-
B tended to be prolonged by approximately 7 to 34 days 
(median) in the orantinib arm, but no consistent tendency 
was observed for patients with BCLC-A and BCLC-C.

Safety

The AEs observed in the orantinib and placebo arms are 
listed in Table 3. Most adverse events were of grade 1 or 2. 
The most frequently reported adverse events in the orantinib 
group were pyrexia (74.4% in the orantinib arm vs 84.0% 
in the placebo arm), The most frequent ≥ grade 3 adverse 
events were AST increased 63% in the orantinib arm vs 
57.3% in the placebo arm) and ALT increased (47.5% vs 
43.3%). The incidence of hypertension was 16.4% in the 
orantinib arm and 16.9% in the placebo arm. The AEs with 
an incidence > 20% in the orantinib arm and 10% higher than 

Fig. 1  Allocation of patients 
and description of orantinib and 
placebo groups

889 patients enrolled
1 withdrew consent 

888 patients randomized

432 Japanese patients analyzed

219 assigned to orantinib
65 BCLC-A

121 BCLC-B
27 BCLC-C
6 others

152 discontinued treatment
66 disease progression
51 adverse events 
24 withdrew consent
11 other reasons 

67 ongoing

137 discontinued treatment
104 disease progression
23 adverse events
6 withdrew consent
4 other reasons 

76 ongoing

219 underwent analysis of overall survival
and time to TACE discontinuation

219 underwent safety analysis

213 underwent analysis of overall survival
and time to TACE discontinuation

213 underwent safety analysis

213 assigned to placebo
54 BCLC-A

119 BCLC-B
30 BCLC-C
10 others

Excluded from analysis    
340 Korean patients 
116 Taiwanese patients 
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those in the placebo arm were impaired appetite, chroma-
turia, edema of the extremities, ascites, diarrhea, and facial 
edema. The events with severity ≥ grade 3 and that occurred 
with an incidence ≥ 10% in the orantinib arm were increased 
AST, ALT, and lymphocytes; hypertension; and decreased 
platelet. The proportion of patients who experienced serious 

AEs was 45.2% and 27.2% in the orantinib and placebo 
arms, respectively, indicating that the incidence was higher 
in the orantinib arm. No study drug-related deaths occurred. 
The proportion of treatment discontinuation related to AEs 
was 33.6% (51/152) in the orantinib arm vs 16.8% (23/137) 
in the placebo arm (hereinafter in this order) in all Japanese 
patients, 38.5% (15/39) vs 14.8% (4/27) in patients with 
BCLC-A, 32.6% (30/92) vs 14.5% (12/83) with BCLC-B, 
and 31.6% (6/19) vs 13.6% (3/22) with BCLC-C.

Discussion

In the subgroup analysis of the Japanese population of HCC 
patients in the ORIENTAL study, there observed significant 
longer TTP in the orantinib arm than in the placebo arm. 
Hence the result of PFS improvement was observed in the 
former phase II study [21], similar result of the TTP pro-
longation was reproduced in the ORIENTAL study. Despite 
the significant improvement of TTP, it is failed to observe 
significant differences of the OS and the TTTF in Japanese 
patients with HCC.

Since the TTP shows the duration until first progression, 
significant difference in TTP suggested that orantinib could 
prevent progression of intrahepatic lesions or extra-hepatic 
metastasis for certain period. On the other hand, the TTTF 
presenting the time to TACE failure and the OS were not 
improved by addition of orantinib. It is hard to specify the 
reasons for no clinically significance but the efficacy of 
orantinib might be not enough to prolong the TTTF and the 
OS. In addition, safety profile of the combination therapy of 
orantinib and TACE was possibly unfavorable because the 
percentage of discontinuation of study drug administration 
due to adverse events and the dose reduction rate were 33.6% 
and 16.8%, and was 49.8% and 11.7% in the orantinib and 
placebo arms, respectively. As a result, the benefits from 
combination therapy were probably discounted.

Although no significant differences were observed in the 
OS and TTTF, subgroup analysis showed that difference of 
classification of BCLC was likely to have been related to 
the efficacy of combination therapy of orantinib and TACE. 
Especially in patient with BCLC-B, there were tended to be 
prolonged not only the TTTF but also the OS in the orantinib 
arm. The patients stratified as BCLC-A to C were enrolled 
based on the clinical situation in Asia where TACE is per-
formed for patients stratified as BCLC-A to C [22]. How-
ever, treatment for HCC is provided according to BCLC in 
Europe and the US, and BCLC-B is recommended as the 
target for TACE [2, 23]. When the patients were limited 
to the BCLC-B stage in this analysis, each TACE interval 
tended to be prolonged by taking with orantinib. Orantinib 
was thought to have contributed to the prolongation of the 
period until discontinuation of TACE and the survival period 

Table 1  Patient background

Reprinted from The Lancet Gastroenterology and Hepatology, Vol. 3, 
Kudo M et al. Orantinib versus placebo combined with transcatheter 
arterial chemoembolization in patients with unresectable hepatocel-
lular carcinoma (ORIENTAL): a randomized, double-blind, placebo-
controlled, multicentre, phase 3 study, 37–46, Appendix Copyright 
(2018), with permission from Elsevier
ECOG PS Eastern Cooperative Oncology Group performance sta-
tus, HCC hepatocellular carcinoma, BCLC Barcelona Clinic of Liver 
Cancer, TACE transcatheter arterial chemoembolization, HBsAg hep-
atitis B surface antigen, HCVAb hepatitis C antibody
a Data were unknown for some patients

Orantinib (N = 219) Placebo (N = 213)
n (%) n (%)

Sex
 Male 178 (81.3) 176 (82.6)
 Female 41 (18.7) 37 (17.4)

Age (years)
 Median (range) 71.0 (44–86) 71.0 (46–87)

ECOG PS
 0 207 (94.5) 195 (91.5)
 1 12 (5.5) 18 (8.5)

Stage of HCC
 I 1 (0.5) 0 (0.0)
 II 92 (42.0) 84 (39.4)
 III 115 (52.5) 118 (55.4)
 IVA 11 (5.0) 11 (5.2)
 IVB 0 (0.0) 0 (0.0)

BCLC  staginga

 0 6 (2.7) 9 (4.2)
 A 65 (29.7) 54 (25.4)
 B 121 (55.3) 119 (55.9)
 C 27 (12.3) 30 (14.1)

Child–Pugh score
 5 148 (67.6) 145 (68.1)
 6 71 (32.4) 68 (31.9)

Prior TACE
 Yes 109 (49.8) 116 (54.5)

HBsAg
 Positive 39 (17.8) 30 (14.1)
 Negative 180 (82.2) 183 (85.9)

HCVAba

 Positive 131 (59.8) 122 (57.3)
 Negative 88 (40.2) 91 (42.7)

AFP (ng/mL)a

 Median (range) 22.0 (1.1–16956.0) 22.5 (0.0–32200.0)
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by inhibiting the recurrence of intrahepatic lesions and 
extra-hepatic metastasis. However, in the group of BCLC-A 
patients, TTTF tended to be prolonged but OS was shortened 
in the orantinib arm. When the conditions of the tumors of 
patients in the BCLC-A group enrolled in this trial were 
investigated, almost all patients (118/119 [99.2%]) belonged 
to the category of ≤ 4 tumors with a size < 7 cm in which the 
tumors markedly responded to TACE alone [24]. Therefore, 
sufficient treatment effects might have been obtained with 
TACE alone in the placebo arm, and additional effects of 
orantinib might be difficult to show in these patients.

For BCLC-C patients, no significant differences were 
observed in the TTTF and OS between the orantinib and 
the placebo arms. In patients with portal invasion in the 
orantinib arm, TTTF was significally shortened and OS was 
tend to be shortened than they were in the placebo arm. 
A recent report has shown that priority should be given to 
radiotherapy as the first-line treatment for patients with HCC 

with portal invasion, rather than sorafenib, which inhibits 
VEGF similar to orantinib [25]. Furthermore, another report 
indicates that TACE did not have any advantage in patients 
with portal invasion who were cotreated with sorafenib and 
TACE [26]. This observation suggests that patients with 
portal invasion were not appropriate subjects for evaluat-
ing additional molecular targeted drugs in combination with 
TACE. In patients with portal invasion, the generation of 
resistance in the portal blood flow decreases the blood flow 
to the liver via the portal vein and, thereby, exacerbates the 
hepatic dysfunction. Therefore, it is believed that patients 
with portal invasion were inappropriately treated with 
TACE, which potentially damages the hepatic parenchyma 
[27]. Moreover, inhibition of VEGF reduces the portal blood 
flow volume and exacerbates hepatic functions [28]. In addi-
tion, in this study, the administration of orantinib is thought 
to have worsened the patients’ hepatic functions. Further 
studies and analyses are considered necessary to determine 

Number at risk
oran�nib 219 209 160 113 77 39 13
Placebo 213 208 155 108 73 44 13

Oran�nib 
(N=219)

Placebo
(N=213)

Number of events (censored) 77 79

Median dura�on (days) 989 1003

HR (95% CI), logrank test 0.981 (0.717–1.343), p=0.906
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Fig. 2  Kaplan-Meier curve for overall survival (OS) (a), time to pro-
gression (TTP) (b) and time to transcatheter arterial chemoemboli-
zation (TACE) failure (TTTF) (c). a, c is reprinted from The Lancet 
Gastroenterology and Hepatology, Vol. 3, Kudo M et  al. Orantinib 
versus placebo combined with transcatheter arterial chemoemboliza-

tion in patients with unresectable hepatocellular carcinoma (ORIEN-
TAL): a randomized, double-blind, placebo-controlled, multicentre, 
phase 3 study, 37–46, Appendix, Copyright (2018), with permission 
from Elsevier
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Number at risk
orantinib 65 63 44 31 21 13 5
Placebo 54 54 46 34 22 14 5

Orantinib
(N=65)

Placebo
(N=54)

Number of events (censored) 17 9 

Median duration (days) 1114 Not reached

HR (95% CI), logrank test 1.85 (0.82 – 4.16), p=0.130

BCLC-A OS

Number at risk
orantinib 65 54 36 23 17 11 4
Placebo 54 52 39 23 11 7 3

Orantinib
(N=65)

Placebo
(N=54)

Number of events (censored) 17 21

Median duration (days) 1051 717

HR (95% CI), logrank test 0.78 (0.41 – 1.48), p=0.438

Ti
m

e 
to

 T
AC

E 
fa

ilu
re

 (p
ro

po
rt

io
n)

BCLC-A TTTF

Number at risk
orantinib 121 115 94 70 48 21 6
Placebo 119 116 77 52 36 21 5

Orantinib
(N=121)

Placebo
(N=119)

Number of events (censored) 47 52

Median duration (days) 946 844

HR (95% CI), logrank test 0.80 (0.54 – 1.18), p=0.260

BCLC-B OS

Number at risk
orantinib 121 100 67 35 17 4 -
Placebo 119 95 47 28 17 12 3

Orantinib 
(N=121)

Placebo
(N=119)

Number of events (censored) 56 67

Median duration (days) 711 392

HR (95% CI), logrank test 0.76 (0.53 – 1.08), p=0.125

Ti
m

e 
to

 T
AC

E 
fa

ilu
re

 (p
ro

po
rt

io
n)

BCLC-B TTTF

Number at risk
orantnib 27 25 18 8 6 4 2
Placebo 30 28 23 17 12 6 -

Orantinib
(N=27)

Placebo
(N=30)

Number of events (censored) 12 16

Median duration (days) 567 827

HR (95% CI), logrank test 1.07 (0.50 – 2.28), p=0.862

BCLC-C OS

Number at risk
Orantinib 27 20 10 5 3 1 1
Placebo 30 23 16 10 5 1 -

Orantinib
(N=27)

Placebo
(N=30)

Number of events (censored) 14 18

Median duration (days) 584 608

HR (95% CI), logrank test 1.07 (0.53 – 2.17), p=0.845

Ti
m

e 
to
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E 
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re

 (p
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rt
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n)

BCLC-C TTTF

Fig. 3  Kaplan-Meier curve for overall survival (OS) and time to transcatheter arterial chemoembolization (TACE) failure (TTTF) based on Bar-
celona Clinic of Liver Cancer (BCLC) staging
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Table 2  TACE interval

Reprinted from The Lancet Gastroenterology and Hepatology, Vol. 3, Kudo M et al. Orantinib versus placebo combined with transcatheter arte-
rial chemoembolization in patients with unresectable hepatocellular carcinoma (ORIENTAL): a randomized, double-blind, placebo-controlled, 
multicentre, phase 3 study, 37–46, Appendix, Copyright (2018), with permission from Elsevier

Interval 1 Interval 2 Interval 3 Interval 4

1st–2nd 2nd–3rd 3rd–4th 4th–5th

BCLC Arm n % Median (days) n % Median (days) n % Median (days) n % Median (days)

All
Orantinib 154 70.3 142.5 87 56.5 136.0 50 57.5 126.0 26 52.0 117.0
Placebo 177 83.1 129.0 118 66.7 131.0 73 61.9 117.0 44 60.3 98.0

O
Orantinib 6 100.0 184.5 2 33.3 235.5 0 0
Placebo 7 77.8 203.0 4 57.1 159.0 2 50.0 87.5 2 100.0 98.0

A
Orantinib 37 56.9 169.0 23 62.2 132.0 15 65.2 160.0 9 60.0 105.0
Placebo 47 87.0 162.0 33 70.2 175.0 24 72.7 126.5 14 58.3 110.5

B
Orantinib 88 72.7 140.5 55 62.5 139.0 32 58.2 107.0 15 46.9 119.0
Placebo 98 82.4 119.0 65 66.3 119.0 36 55.4 100.5 20 55.6 85.5

C
Orantinib 23 85.2 133.0 7 30.4 105.0 3 42.9 70.0 2 66.7 153.0
Placebo 24 80.0 124.0 15 62.5 129.0 10 66.7 113.0 7 70.0 91.0

Table 3  All-grade adverse 
events with frequency > 20% 
and grade 3 or higher adverse 
events with frequency > 10% 
in either group in the safety 
population

Adverse events Orantinib (N = 219) Placebo (N = 213)

All grade N(%) Grade ≥ 3
N(%)

All grade N(%) Grade ≥ 3
N(%)

Pyrexia 163(74.4) 1(0.5) 179(84.0) 3(1.4)
AST increased 151(68.9) 138(63.0) 134(62.9) 122(57.3)
Abdominal pain 142(64.8) 5(2.3) 130(61.0) 1(0.5)
ALT increased 132(60.3) 104(47.5) 110(51.6) 90(42.3)
Decreased appetite 110(50.2) 10(4.6) 80(37.6) 7(3.3)
Constipation 96(43.8) 1(0.5) 86(40.4) 0
Chromaturia 90(41.1) 0 18(8.5) 0
Oedema peripheral 87(39.7) 1(0.5) 40(18.8) 0
Nausea 85(38.8) 0 98(46.0) 1(0.5)
Malaise 81(37.0) 2(0.9) 76(35.7) 0
Ascites 80(36.5) 7(3.2) 44(20.7) 5(2.3)
Diarrhea 78(35.6) 4(1.8) 35(16.4) 5(2.3)
Vomiting 73(33.3) 2(0.9) 65(30.5) 0
Face oedema 67(30.6) 2(0.9) 5(2.3) 0
Hypoalbuminemia 64(29.2) 5(2.3) 56(26.3) 2(0.9)
Back pain 61(27.9) 2(0.9) 67(31.5) 1(0.5)
Upper respiratory tract infection 47(21.5) 0 53(24.9) 1(0.5)
C-reactive protein increased 46(21.0) 2(0.9) 43(20.2) 2(0.9)
Hypertension 36(16.4) 29(13.2) 36(16.9) 25(11.7)
Lymphocyte count decreased 35(16.0) 31(14.2) 41(19.2) 39(18.3)
Platelet count decreased 35(16.0) 28(12.8) 32(15.0) 19(8.9)



Medical Oncology (2019) 36:52 

1 3

Page 9 of 11 52

whether BCLC-C patients are appropriate subjects for the 
study of the coadministration of TACE and molecular tar-
geted drugs.

Concerning safety, AEs of all grades with incidences that 
were higher than 20% or more in the orantinib arm than in 
the placebo arm were abdominal pain, ascites, constipation, 
nausea, vomiting, malaise, pyrexia, upper respiratory tract 
infection, increased ALT, increased AST, increased C-reac-
tive protein, impaired appetite, decreased albumin, and back 
pain. The AEs associated with fluid retention, such as edema 
of the extremities, facial edema, and ascites were common 
in the orantinib arm, similar to the safety profile of the three 
regions. The grade 3 or higher AEs included increased AST 
and ALT. Other AEs of grade 3 or higher and those that were 
5% higher in the orantinib arm than in the placebo arm were 
not observed. Moreover, deaths related to the study drug did 
not occur, which demonstrated the tolerability of orantinib 
in Japanese people.

By limiting the subgroup analysis to the Japanese popu-
lation, we minimized the heterogeneity of various patient 
backgrounds. A tendency for TTTF prolongation in patients 
was observed in the orantinib arm regardless of the BCLC 
staging. In particular, a tendency for prolongation of OS and 
TTTF in patients was observed in the orantinib arm for the 
BCLC-B stage. Forest plot of PFS divided by BCLC stage 
A or B in TACTICS also showed similar result that signifi-
cant improvement were only observed in BCLC-B patients. 
Patients in the BCLC-A and BCLC-C stage were suggested 
to be inappropriate for the TACE combination study with 
an antiangiogenic agent because TACE alone was effective 
for BCLC-A. In addition, the evaluation of the study drug 
efficacy in combination with TACE was difficult because the 
BCLC-C patients with portal invasion showed a significantly 
worse TTTF and OS, which have considerable effects on 
the evaluation of the study drug efficacy. We believe that it 
is important for studies investigating antiangiogenic agents 
in combination with TACE to limit the study patients to the 
BCLC-B stage. Furthermore, it is important to appropriately 
manage the AEs to properly evaluate the effects of a study 
drug.

In conclusion, although the TTP was significantly 
improved in the orantinib arm, no significant differences 
were observed in the OS and TTTF. The orantinib arm of 
the BCLC-B stage of Japanese patients in the ORIENTAL 
study tended to show a prolongation of the OS and TTTF. 
This subgroup analysis suggested that further studies should 
be conducted to identify appropriate patients for recruitment 
as study subjects in future TACE combination trials, includ-
ing studies of other molecular targeted drugs.
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