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Abstract
Background: Gemcitabine/cisplatin (GC) combination therapy has been the 
standard palliative chemotherapy for patients with advanced biliary tract cancer 
(BTC). No randomized clinical trials have been able to demonstrate the survival 
benefit over GC during the past decade. In our previous phase II trial, adding S-1 
to GC (GCS) showed promising efficacy and we aimed to determine whether GCS 
could improve overall survival compared with GC for patients with advanced BTC.
Methods: We performed a mulitcenter, randomized phase III trial across 39 
centers. Enrolled patients were randomly allocated (1:1) to either the GCS or 
GC arm. The GCS regimen comprised gemcitabine (1000 mg/m2) and cisplatin 
(25 mg/m2) infusion on day 1 and 80 mg/m2 of S-1 on days 1–7 every 2 weeks. The 
primary endpoint was overall survival (OS) and the secondary endpoints were 
progression-free survival (PFS), response rate (RR), and adverse events (AEs). 
This study is registered with Clinical trial identification: NCT02182778.
Results: Between July 2014 and February 2016, 246 patients were enrolled. The 
median OS and 1-year OS rate were 13.5 months and 59.4% in the GCS arm and 
12.6 months and 53.7% in the GC arm, respectively (hazard ratio [HR] 0.79, 90% 
confidence interval [CI]: 0.628–0.996; P =  .046 [stratified log-rank test]). Median 
PFS was 7.4 months in the GCS arm and 5.5 months in the GC arm (HR 0.75, 95% 
CI: 0.577–0.970; P = .015). RR was 41.5% in the GCS arm and 15.0% in the GC arm. 
Grade 3 or worse AEs did not show significant differences between the two arms.
Conclusions: GCS is the first regimen which demonstrated survival benefits as 
well as higher RR over GC in a randomized phase III trial and could be the new 
first-line standard chemotherapy for advanced BTC. To exploit the advantage of 
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1   |   INTRODUCTION

Surgical resection is currently the only curative treatment 
for biliary tract cancer (BTC), including intra-, and extra-
hepatic bile duct, gallbladder, and ampullary cancers. 
However, many cases go undiagnosed before reaching an 
advanced stage. Moreover, even when surgical resection 
can be performed, the recurrence rates of BTC are high, 
with 5-year survival rates of <40%.1–3 Therefore, systemic 
therapy for patients with unresectable or recurrent disease 
largely relies on cytotoxic chemotherapy. Combination 
gemcitabine and cisplatin (GC) therapy has been the 
first-line standard chemotherapy for advanced BTC since 
publication of the ABC-02 study.4,5 That study reported 
that GC versus gemcitabine alone significantly improved 

the median progression-free survival (8.0 vs 5.0 months, 
P  < .001) and median overall survival time (MST) (11.7 
vs 8.1 months, P  < .001).5 Similar results have been re-
ported in the Japanese phase II study (BT-22 study), 
which showed that GC therapy increased the MST from 
7.7 to 11.2  months compared to gemcitabine monother-
apy.6 The combination of GEM and S-1 (GS), an oral flu-
oropyrimidine prodrug, has also been confirmed to be an 
effective therapy to treat advanced BTC in a phase III trial 
(FUGA-BT).7,8 Since GC was established as the standard 
of care, some phase III trials of alternatives have been con-
ducted, all of which have had negative results in contrast 
to FUGA-BT.9–11

We conducted a phase I/II clinical trial of the com-
bination of GC and S-1 therapy (GCS) with the aim of 
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further improving the treatment outcomes for patients 
with unresectable BTC. After the recommended dose was 
determined in a phase I trial, a phase II trial evaluated the 
efficacy in 50 patients with advanced BTC and showed 
promising results with an MST of 16.2 months and a 1-
year survival rate of 60%.12,13 On the other hand, the de-
gree and incidence of adverse events (AEs) were similar 
to those of GC therapy. Therefore, we designed a random-
ized phase III study to evaluate the superiority of GCS 
over GC in terms of survival in patients with unresectable 
or recurrent BTC.

2   |   METHODS

2.1  |  Study design and patients

We performed a randomized, open-label, phase III trial 
across 39 centers in Japan. Patients with advanced BTC 
who had experienced recurrence after surgery, or for 
whom curative surgery was not an option (unresectabil-
ity was determined at the discretion of each institution), 
were eligible for the study if they met the inclusion cri-
teria, which were the presence of adenocarcinoma or 
adenosquamous carcinoma of the biliary tract, intra- or 
extra-hepatic cholangiocarcinoma, cancer of the gall-
bladder, or cancer of the ampulla of Vater (histologically 
or cytologically confirmed). Additionally, an Eastern 
Cooperative Oncology Group (ECOG) performance status 
of 0–2, age ≥20 years, adequate bone marrow (neutrophil 
count ≥1500/mm3, platelet count ≥100 000/mm3), liver 
(total bilirubin ≤3.0  mg/dL, aspartate aminotransferase 
[AST]/alanine aminotransferase [ALT] ≤150 IU/L), and 
renal functions (calculated creatinine clearance using 
Cockcroft and Gault formula ≥45 mL/min), and adequate 
oral intake.

Patients who had undergone prior chemotherapy or ra-
diotherapy (except for adjuvant chemotherapy completed 
at least 6 months before enrollment) were not eligible for 
the study. Patients were also explicitly excluded if they had 
pulmonary fibrosis, interstitial pneumonia, severe heart 
disease, uncontrollable diabetes mellitus, active infection, 
severe drug hypersensitivity, mental disorder, watery di-
arrhea, moderate or marked pleural effusion or ascites 
necessitating drainage. Other serious medical conditions 
of individuals were deemed exclusionary at the discretion 
of the treating institute in each case. Women who were 
pregnant or lactating, or were within the childbearing 
age range for women (unless effective contraception was 
being used), were also excluded. Written informed con-
sent was obtained from all the patients before commence-
ment of the study and the institutional review boards or 
ethics committees at each site reviewed and approved the 

protocol (approval number of the representative institu-
tional review board: C863-2).

2.2  |  Randomization and masking

After the eligibility criteria were confirmed, registration 
with the KHBO Data Center was performed using a web-
based system or fax. The minimization method was em-
ployed to randomly assign patients in a 1:1 ratio to either 
the GC or GCS arm using the ECOG performance status (0 
or 1 vs 2), the primary tumor (gallbladder vs nongallblad-
der), and history of primary tumor resection (recurrence 
vs unresectable) as randomization adjustment factors.

2.3  |  Procedures

The total duration of the study treatment period was 
24 weeks. In the GC arm, 1000 mg/m2 of gemcitabine and 
25 mg/m2 of cisplatin were infused on days 1 and 8 and 
repeated every 3 weeks. In the GCS arm, gemcitabine and 
cisplatin were administered intravenously at doses of 
1000 and 25 mg/m2, respectively, on day 1, and oral S-1 
was administered orally twice a day for seven consecu-
tive days repeated every 2 weeks. Doses of S-1 were cal-
culated according to body surface area (BSA) as follows: 
BSA <1.25 m2, 80 mg/day; 1.25 m2 ≤ BSA < 1.5 m2, 100 mg/
day; and BSA ≥1.5 m2, 120 mg/day. Chemotherapy started 
and was repeated on day 1 if the neutrophil count was 
≥1500/mm3, the platelet count was ≥100 000/mm3, total 
bilirubin was ≤3.0  mg/dL, AST/ALT was ≤150 IU/L and 
creatinine was ≤1.2  mg/dL. Moreover, only if there was 
no stomatitis/diarrhea of grade 2 or higher, and no fever 
(>38°C) due to infection or nonhematological toxicities of 
grade 3 or higher (except for abnormal blood test results 
not relevant to the study drugs). If the patient did not meet 
the above criteria, chemotherapy was postponed until re-
covery. S-1 was discontinued if the patient met any of the 
following criteria during the treatment course: neutro-
phil count <1000/mm3, platelet count <75 000/mm3, total 
bilirubin >3.0  mg/dL, AST/ALT >150 IU/L, or if any of 
the aforementioned perquisite thresholds were breached. 
Additionally, if neutropenia (grade 4), thrombocytopenia 
(grade 4), febrile neutropenia, or nonhematological tox-
icity (grade 3) associated with gemcitabine occurred, the 
subsequent gemcitabine dose was reduced to 800 mg/m2. 
If further toxicity occurred with the reduced dose, it was 
further reduced to 600 mg/m2. If further dose reduction 
was necessary, the subsequent gemcitabine dose was re-
duced by 20%. If diarrhea, stomatitis, anorexia, nausea, or 
fatigue (grade 3) associated with S-1 occurred, the dose of 
S-1 was reduced in the subsequent cycle as follows: 80/60, 
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100/80, or 120/100 mg/day (before/after). If further reduc-
tion of S-1 was necessary, the dose of S-1 was reduced in the 
subsequent cycle as follows: 60/50, 80/60, or 100/80 mg/
day (before/after). If further reduction of S-1 was neces-
sary, patients were withdrawn from the study. Cisplatin 
was suspended until recovery if the patient met any of the 
following criteria during the treatment course: neuropa-
thy (grade 2 or higher) or hearing disturbance associated 
with cisplatin. No dose re-escalation for each drug was 
permitted. The protocol treatment was halted before the 
full 24-week term only if any of the following occurred: 
deterioration of general condition due to disease progres-
sion, unacceptable or repeated treatment-related toxicity, 
a > 6-week delay of the schedule due to treatment-related 
toxicity, patient refusal, or tumor response allowing po-
tential curative resection.

Pretreatment evaluation included obtaining the pa-
tient's medical history and performing a physical exam-
ination, imaging tests using contrast-enhanced computed 
tomography (CT) or magnetic resonance imaging (MRI), 
blood tests, electrocardiography, and chest radiography. 
Physical examinations and blood tests were scheduled 
on day 1 of each course. Carcinoembryonic antigen and 
carbohydrate antigen 19-9 were measured at the time 
of enrollment in the study and once monthly thereafter. 
Toxicity was evaluated using the Common Terminology 
Criteria for Adverse Events version 4.0. In patients with 
measurable target lesions, the objective response rate was 
assessed with no central review according to the Response 
Evaluation Criteria in Solid Tumors (RECIST) version 
1.1,14 and CT or MRI were planned every 12 weeks after 
the initiation of treatment during protocol treatment. 
Additional imaging tests were performed if clinically in-
dicated or at the discretion of the treating physician.

2.4  |  Outcomes

The primary endpoint was overall survival (OS). The sec-
ondary endpoints were progression-free survival (PFS), 
overall response rate, and safety. OS was defined as the 
time from the date of registration to death from any cause. 
PFS was defined as the time from the date of registration 
to tumor progression or death from any cause whichever 
came first. Patients who did not die or did not have disease 
progression at the time of this analysis were censored at 
the date of their last follow-up. The overall response rate 
was defined as the proportion of patients with the best, 
unconfirmed overall response of complete response or 
partial response in patients with measurable lesions, and 
the disease control rate was defined as the proportion of 
patients with complete response, partial response, or sta-
ble disease.

2.5  |  Statistical analysis

We sought to give the trial 80% power to detect a signifi-
cant difference in the primary outcome between treat-
ment groups with an overall one-sided type I error rate 
of 0.05. We calculated that a sample size of 234 patients 
would be required, assuming a hazard ratio for death of 
0.71, a 1-year survival rate of 43% in the GC, and 55% in 
the GCS arm, an enrollment period of 3 years and a follow-
up period of 2 years. Considering the possibility of ineligi-
ble and untreated patients, the target number of enrolled 
patients was set at 240.

All efficacy endpoints were primarily assessed in the 
full analysis set (FAS) following the intention-to-treat prin-
ciple, and safety was assessed in all treated patients. OS 
and PFS were analyzed using the Kaplan–Meier method, 
and comparisons between groups were conducted using 
the stratified log-rank test. Stratified Cox proportional haz-
ards models were used to estimate hazard ratios and corre-
sponding 95% confidence intervals (CIs). Randomization 
adjustment factors were used in all the stratified analyses. 
The overall response and disease control rates were com-
pared using Pearson's chi-square test. All statistical analy-
ses were performed using SAS (version 9.4; SAS Institute).

2.6  |  Role of the funding source

The funder of the study had no role in the study design, 
data collection, data analysis, data interpretation or writ-
ing of the report. The central data manager (HO), chief 
investigator (MK), associated investigators (TI, EH, and 
HN), and the trial statistician (KY) had full access to all 
the data. The decision to submit for publication was made 
after discussion within the trial management group. The 
corresponding author and chief investigator had full ac-
cess to all the data in the study and had final responsibility 
for the decision to submit for publication.

3   |   RESULTS

From July 9, 2014 to February 4, 2016, 246 patients were 
enrolled and randomized to receive either GC (n = 123) 
or GCS (n = 123) (Figure 1). One patient in the GC group 
withdrew consent and did not receive the assigned treat-
ment. Four patients in the GCS group did not receive 
chemotherapy because of severe infection or high serum 
creatinine levels.

The baseline characteristics were well balanced be-
tween the groups (Table  1). The cutoff date for primary 
analysis was April 16, 2018. The median follow-up time 
was 15.6 months.
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Patients in the GC and GCS groups completed a me-
dian of six cycles (range 1–8 cycles) and nine cycles (range 
1–12 cycles), respectively. The 24-weeks protocol treatment 
was completed in 45 patients (36.6%) in the GC group and 

60 patients (48.8%) in the GCS group. Main reasons for 
discontinuation of treatment were disease progression 
(48 [39%] of 123 patients in the GC group vs 38 [31%] of 
123 patients in the GCS group), AEs (15 [12%] vs 11 [9%]), 
and patient's request (9 [7%] vs 4 [3%]). In the GC group, 

F I G U R E  1   Schematic outline of the 
design parameters, metrics and observed 
quantities of the trial.

Patients enrolled
(n=246)

Assigned to receive gemcitabine and 
cisplatin plus S-1 (GCS)

Assessed for overall survival and 
progression free survival (n=123)

Received GCS (n=119)

Assessed for 
Safety (n=119)

Response (n=97) 

Assigned to receive gemcitabine and 
cisplatin (GC)

Assessed for overall survival and 
progression free survival (n=123)

Received GC (n=122)

Assessed for
Safety (n=122)

Response (n=100) 

withdrawal of consent 
(n = 1)

severe infection (n=2)
high serum creatinine (n=2)

T A B L E  1   Baseline characteristics in randomly assigned 
patients

Factors

Gemcitabine 
and cisplatin

Gemcitabine and 
cisplatin plus S-1

(n = 123) (n = 123)

Age (y) 68 (40–84) 68 (39–81)

Gender

Male 66 (53.7) 68 (55.3)

Female 57 (46.3) 55 (44.7)

ECOG performance status

0-1 121 (98.4) 123 (100)

2 2 (1.6) 0 (0)

Measurable lesions

No 22 (17.9) 25 (20.3)

Yes 101 (82.1) 98 (79.7)

Primary tumor site

Gall bladder 40 (32.5) 42 (34.1)

Extra-hepatic bile duct 38 (30.9) 43 (35.0)

Perihilar 19 26

Distal 19 17

Intrahepatic bile duct 43 (35.0) 35 (28.5)

Ampullary 2 (1.6) 3 (2.4)

Disease stage at entry

Unresectable 93 (75.6) 91 (74.0)

Locally advanced 32 (26.0) 18 (14.6)

Metastatic 61 (49.6) 73 (59.3)

Recurrent 30 (24.4) 32 (26.0)

Note: Data are median (range), or number (%).
Abbreviation: ECOG, Eastern Cooperative Oncology Group.

F I G U R E  2   Overall survival of patients in the GC (blue) and 
GCS (red) arms of the study.

F I G U R E  3   Progression-free survival of patients in the GC 
(blue) and GCS (red) arms of the study.
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relative dose intensity (RDI) of gemcitabine and cisplatin 
were 75.1% and 78.3%. In the GCS group, RDI of gemcit-
abine and cisplatin, S-1 were 83.1% and 86.0%, 81.1%.

At the time of analysis, 236 (96%) patients had ex-
perienced disease progression or died (120 [98%] of 123 
patients in the GC group vs 116 [94%] of 123 patients in 
the GCS group). In the intention-to-treat population, me-
dian OS (Figure 2) and 1-year OS was 12.6 months (95% 
CI: 10.9–14.6) and 53.7% (95% CI: 44.5–62.0) in the GC 
group and 13.5 months (12.6–18.8) and 59.4% (50.1–67.4) 
in the GCS group, respectively (HR 0.791, 90% CI: 0.628–
0.996; P =  .046). The superiority of GCS was statistically 
proved in this phase III trial. The median PFS (Figure 3) 
was 5.5  months (95% CI: 4.2–7.7) in the GC group and 
7.4  months (6.2–8.9) in the GCS group (HR 0.748, 95% 
CI: 0.577–0.970; P =  .015). Subgroup analysis of OS and 
PFS favored GCS compared with GC in most subgroups 
(Figure  4). In total, 194 patients were assessable for re-
sponse (100 in the GC group and 94 in the GCS group). 
GCS was significantly better than GC in the analysis of 
objective response (41.5% vs 15.0%, P < .001; Table 2). The 
disease control rate of GCS was also significantly higher 
than that of GC (78.7% vs 62.0%, P =  .0066). Three CRs 
and 36 PRs were recorded in the GCS group compared to 
one CR and 14 PRs in the GC group. The median duration 
of response was 5.49 months (95% CI: 3.05–8.48) in the GC 
group and 5.95 months (4.10–6.90) in the GCS group. The 

waterfall plot also demonstrates that GCS provides highly 
effective tumor shrinkage (Figure S1).

Overall, 77 (63%) of 122 patients in the GC group and 
71 (60%) of 119 patients in the GCS group received second-
line therapy after disease progression. The most frequently 
used agents were S-1 monotherapy and gemcitabine mono-
therapy (in 45 [58%] and 22 [29%] of 77 patients in the GC 
group and 22 [31%] and 9 [13%] of 71 patients in the GCS 
group, respectively). Three patients in the GCS group un-
derwent conversion surgery, but not in the GC group.

Both treatments were generally well tolerated. 
Neutropenia, thrombocytopenia, raised liver enzymes, fa-
tigue and nausea were the most common toxic effects in 
both groups (Table 3). Diarrhea, stomatitis, and rash were 
more frequent in the GCS group than in the GC group. 
In contrast, sensory neuropathy was more frequent in the 
GC group than in the GCS group. However, these side 
effects were, in most cases, transient and easily manage-
able. The most common grade 3–4 AE was neutropenia in 
both groups. One patient in each group died of treatment-
related causes during the study period.

4   |   DISCUSSION

In this phase III study, we found that OS in patients with 
advanced BTC was significantly improved with GCS 

F I G U R E  4   Subgroup analyses of 
overall survival and progression-free 
survival.

Gemcitabine and 
cisplatin (n = 100)

Gemcitabine and cisplatin 
plus S-1 (n = 94)

Complete response 1 (1) 3 (3)

Partial response 14 (14) 36 (38)

Stable disease 47 (47) 36 (38)

Progressive disease 31 (31) 15 (16)

Not evaluable 7 (7) 4 (4)

Note: Data are number (%).
Abbreviation: RECIST, Response Evaluation Criteria in Solid Tumors.

T A B L E  2   Best tumor response by 
RECIST 1.1
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compared with GC, meeting the primary endpoint. Our 
study demonstrated additional benefits in terms of PFS, 
RR with manageable safety profile. Therefore, GCS can be 
considered an alternative standard treatment option for 
advanced BTC.

There was clearly a plateau in the right tail of the sur-
vival curve in the GCS. GCS was associated with signifi-
cant improvement of PFS and RR, which supported the 
results of improving OS.

The RR was almost tripled with GCS compared to GC. 
Although GC or GCS therapy was conducted for unresect-
able cancers due to locally advanced or metastatic disease, 
some patients could undergo resection as a conversion 
surgery.15,16 Conversion surgery has been reported to have 
potential benefits for patient survival.17–19 In our previ-
ous phase I/II study, we experienced an effective case of 
conversion surgery. One patient with unresectable intra-
hepatic BTC received 12 cycles of GCS and had a PR. The 
patient then underwent conversion surgery. Surprisingly, 
histopathological examination revealed no residual 
tumor, resulting in a complete pathological response.16 
Also, in this study, three cases of conversion surgery were 
performed in the GCS group, and it is possible that the 
high tumor shrinkage effect led to conversion surgery.

The proportions of diarrhea, stomatitis, and rash in all 
grades were more frequent in the GCS group than in the 
GC group. In contrast, sensory neuropathy of all grades 
was more frequent in the GC group than in the GCS 

group. The incidence of grade 3–4 toxicities in the GCS 
group was comparable to that in the GC group. The overall 
toxicity was generally manageable despite administration 
of the three cytotoxic drugs. We believe that the biweekly 
schedule largely contributed to the safety of this regimen.

The proportion of patients with poor prognostic fac-
tors such as gallbladder cancer or recurrent disease was 33 
and 25%, respectively, which were comparable with those 
published studies including the ABC-02 study (36 and 
21%, respectively) and the FUGA-BT study (39 and 21%, 
respectively).5,6,8,13,20 This suggests that our study cohort 
included patients with BTC who received chemotherapy 
in daily clinical practice rather than selected patients with 
favorable characteristics.

One caveat of our study was that it included only pa-
tients of Asian extraction. The pharmacokinetics and 
pharmacodynamics of S-1 are known to differ between 
Caucasian and Asian patients.21,22 With regard to these 
differences, we speculate that GCS therapy may not yield 
the same degree of improvement in patient outcome with 
respect to GC for Caucasians. A regimen using capecit-
abine instead of S-1 would potentially prove effective in 
Caucasians.

In summary, GCS is the first regimen to have demon-
strated survival benefits as well as higher RR over GC in 
a randomized phase III trial and could be the new first-
line standard chemotherapy for advanced BTC. To exploit 
the advantage of its high RR, GCS is now tested in the 

Gemcitabine and 
cisplatin (n = 122)

Gemcitabine and 
cisplatin plus S-1 
(n = 119)

P-valueAny grade
Grade 
3–4 Any grade

Grade 
3–4

Neutropenia 97 (80) 58 (48) 92 (77) 47 (39) NS

Anemia 27 (22) 18 (15) 24 (20) 10 (8) NS

Thrombocytopenia 106 (87) 26 (21) 110 (92) 11 (9) NS

Febrile neutropenia 5 (4) 5 (4) 6 (5) 6 (5) NS

AST increased 95 (78) 25 (20) 89 (75) 18 (15) NS

ALT increased 86 (70) 19 (16) 82 (69) 15 (13) NS

Creatinine increased 45 (37) 0 (0) 32 (27) 1 (1) NS

Fatigue 81 (66) 9 (7) 80 (67) 6 (5) NS

Nausea 62 (51) 2 (2) 61 (51) 2 (2) NS

Biliary tract infection 21 (17) 20 (16) 20 (17) 20 (17) NS

Diarrhea 17 (14) 2 (2) 29 (24) 3 (3) .037

Stomatitis 16 (13) 0 (0) 33 (28) 3 (3) .0053

Sensory neuropathy 14 (11) 0 (0) 4 (3) 1 (1) .019

Rash 9 (7) 3 (2) 27 (23) 1 (1) .0012

Note: Data are number (%).
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; NS, not significant.

T A B L E  3   Adverse events
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neoadjuvant setting in a randomized phase III trial for po-
tentially resectable BTC.

ACKNOWLEDGMENTS
This investigation was funded by Taiho Pharmaceutical 
under a research contract. We thank all patients included 
in this study and their families, and all physicians, research 
nurses, study coordinators, and research staff who partic-
ipated in this study. We would also like to especially ac-
knowledge the members of the Data and Safety Monitoring 
Committee (Shuji Isaji, Yutaka Fujiwara and Hisato 
Igarashi) and the members of Audit Committee (Shigehira 
Saji, Hirofumi Hagimoto and Mayumi Nakaso). We are 
also grateful to the members of the KHBO data center for 
their support in data management (Masami Kashibo and 
Hiromi Oura). The study content was presented in part at 
the European Society of Medical Oncology 2018 Congress, 
Munich, Germany, October 19–23, 2018.

CONFLICT OF INTEREST
TI has received personal fees from Incyte, Chugai, Yakult 
Honsha, Taiho Pharmaceutical, Ono Pharm, Servier, 
Daiichi Sankyo, Nihon Zouki, Eli-Lilly, Otsuka, Novartis, 
AstraZeneca and Abbott. MK has received personal fees 
from Chugai. MT has received personal fees from Ono. KY 
has received personal fees from Ohara, Nihon-Shinyaku, 
Sysmex, Chugai Pharma, Eli-Lilly, Astra Zeneca, Otsuka, 
Novartis, Eisai, Nihon-Kayaku, Boehringer Ingelheim, 
Taiho and Pfizer. EH has received personal fees from Eli-
Lilly and Taiho. The other authors declare that they have 
no competing interest.

ORCID
Tatsuya Ioka   https://orcid.org/0000-0002-0197-1832 
Hidetoshi Eguchi   https://orcid.org/0000-0002-2318-1129 
Satoru Seo   https://orcid.org/0000-0001-9539-8098 
Masayuki Sho   https://orcid.org/0000-0002-6208-7661 
Yoshitaro Shindo   https://orcid.
org/0000-0001-7419-5638 

REFERENCES
	 1.	 Lim H, Seo DW, Park DH, Lee SS, Lee SK, Kim MH, 

et al. Prognostic factors in patients with gallbladder cancer 
after surgical resection: analysis of 279 operated patients. J Clin 
Gastroenterol. 2013;47(5):443–8.

	 2.	 Matsukuma S, Tokumitsu Y, Shindo Y, Matsui H, Nagano H. 
Essential updates to the surgical treatment of biliary tract can-
cer. Ann Gastroenterol Surg. 2019;3(4):378–89.

	 3.	 Marcano-Bonilla L, Mohamed EA, Mounajjed T, Roberts LR. 
Biliary tract cancers: epidemiology, molecular pathogenesis 
and genetic risk associations. Chin Clin Oncol. 2016;5(5):61.

	 4.	 Wakai T, Nagahashi M, Shimada Y, Prasoon P, Sakata J. Genetic 
analysis in the clinical management of biliary tract cancer. Ann 
Gastroenterol Surg. 2020;4(4):316–23.

	 5.	 Valle J, Wasan H, Palmer DH, Cunningham D, Anthoney A, 
Maraveyas A, et al. Cisplatin plus gemcitabine versus gemcitabine 
for biliary tract cancer. N Engl J Med. 2010;362(14):1273–81.

	 6.	 Okusaka T, Nakachi K, Fukutomi A, Mizuno N, Ohkawa S, 
Funakoshi A, et al. Gemcitabine alone or in combination with 
cisplatin in patients with biliary tract cancer: a comparative 
multicentre study in Japan. Br J Cancer. 2010;103(4):469–74.

	 7.	 Mizusawa J, Morizane C, Okusaka T, Katayama H, Ishii H, 
Fukuda H, et al. Randomized phase III study of gemcitabine 
plus S-1 versus gemcitabine plus cisplatin in advanced biliary 
tract cancer: Japan clinical oncology group study (JCOG1113, 
FUGA-BT). Jpn J Clin Oncol. 2016;46(4):385–8.

	 8.	 Morizane C, Okusaka T, Mizusawa J, Katayama H, Ueno M, 
Ikeda M, et al. Combination gemcitabine plus S-1 versus gem-
citabine plus cisplatin for advanced/recurrent biliary tract can-
cer: the FUGA-BT (JCOG1113) randomized phase III clinical 
trial. Ann Oncol. 2019;30(12):1950–8.

	 9.	 Lee J, Park SH, Chang HM, Kim JS, Choi HJ, Lee MA, et al. 
Gemcitabine and oxaliplatin with or without erlotinib in ad-
vanced biliary-tract cancer: a multicentre, open-label, ran-
domised, phase 3 study. Lancet Oncol. 2012;13(2):181–8.

	10.	 Kim ST, Kang JH, Lee J, Lee HW, Oh SY, Jang JS, et al. 
Capecitabine plus oxaliplatin versus gemcitabine plus oxal-
iplatin as first-line therapy for advanced biliary tract cancers: a 
multicenter, open-label, randomized, phase III, noninferiority 
trial. Ann Oncol. 2019;30(5):788–95.

	11.	 Personeni N, Lleo A, Pressiani T, Colapietro F, Openshaw 
MR, Stavraka C, et al. Biliary tract cancers: molecular het-
erogeneity and new treatment options. Cancers (Basel). 
2020;12(11):3370.

	12.	 Kanai M, Hatano E, Kobayashi S, Fujiwara Y, Sakai D, Kodama 
Y, et al. Phase I trial of oral S-1 combined with gemcitabine and 
cisplatin for advanced biliary tract cancer (KHBO1002). Cancer 
Chemother Pharmacol. 2012;69(5):1181–8.

	13.	 Kanai M, Hatano E, Kobayashi S, Fujiwara Y, Marubashi S, 
Miyamoto A, et al. A multi-institution phase II study of gemcit-
abine/cisplatin/S-1 (GCS) combination chemotherapy for pa-
tients with advanced biliary tract cancer (KHBO 1002). Cancer 
Chemother Pharmacol. 2015;75(2):293–300.

	14.	 Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent 
D, Ford R, et al. New response evaluation criteria in solid tu-
mours: revised RECIST guideline (version 1.1). Eur J Cancer. 
2009;45(2):228–47.

	15.	 Kato A, Shimizu H, Ohtsuka M, Yoshidome H, Yoshitomi H, 
Furukawa K, et al. Surgical resection after downsizing chemo-
therapy for initially unresectable locally advanced biliary tract 
cancer: a retrospective single-center study. Ann Surg Oncol. 
2013;20(1):318–24.

	16.	 Matsubara T, Nishida T, Tomimaru Y, Yamamoto M, Hayashi S, 
Nakajima S, et al. Histological complete response in a patient 
with advanced biliary tract cancer treated by gemcitabine/cis-
platin/S-1 combination chemotherapy: a case report. Mol Clin 
Oncol. 2016;5(6):757–61.

	17.	 Bismuth H, Adam R, Lévi F, Farabos C, Waechter F, Castaing 
D, et al. Resection of nonresectable liver metastases from col-
orectal cancer after neoadjuvant chemotherapy. Ann Surg. 
1996;224(4):509–20. discussion 20–2.

	18.	 Noji T, Nagayama M, Imai K, Kawamoto Y, Kuwatani M, 
Imamura M, et al. Conversion surgery for initially unresectable 

https://orcid.org/0000-0002-0197-1832
https://orcid.org/0000-0002-0197-1832
https://orcid.org/0000-0002-2318-1129
https://orcid.org/0000-0002-2318-1129
https://orcid.org/0000-0001-9539-8098
https://orcid.org/0000-0001-9539-8098
https://orcid.org/0000-0002-6208-7661
https://orcid.org/0000-0002-6208-7661
https://orcid.org/0000-0001-7419-5638
https://orcid.org/0000-0001-7419-5638
https://orcid.org/0000-0001-7419-5638


110  |      IOKA et al.

biliary malignancies: a multicenter retrospective cohort study. 
Surg Today. 2020;50(11):1409–17.

	19.	 le Roy B, Gelli M, Pittau G, Allard MA, Pereira B, Serji B, et al. 
Neoadjuvant chemotherapy for initially unresectable intrahe-
patic cholangiocarcinoma. Br J Surg. 2018;105(7):839–47.

	20.	 Eckel F, Schmid RM. Chemotherapy in advanced biliary tract 
carcinoma: a pooled analysis of clinical trials. Br J Cancer. 
2007;96(6):896–902.

	21.	 Haller DG, Cassidy J, Clarke SJ, Cunningham D, van 
Cutsem E, Hoff PM, et al. Potential regional differences for 
the tolerability profiles of fluoropyrimidines. J Clin Oncol. 
2008;26(13):2118–23.

	22.	 Chuah B, Goh BC, Lee SC, Soong R, Lau F, Mulay M, et al. 
Comparison of the pharmacokinetics and pharmacodynamics 
of S-1 between Caucasian and east Asian patients. Cancer Sci. 
2011;102(2):478–83.

SUPPORTING INFORMATION
Additional supporting information can be found online in 
the Supporting Information section at the end of this article.

How to cite this article: Ioka T, Kanai M, 
Kobayashi S, Sakai D, Eguchi H & Baba H et al. 
Kansai Hepatobiliary Oncology Group 
(KHBO)Randomized phase III study of gemcitabine, 
cisplatin plus S-1 versus gemcitabine, cisplatin for 
advanced biliary tract cancer (KHBO1401- 
MITSUBA). J Hepatobiliary Pancreat Sci. 
2023;30:102–110. https://doi.org/10.1002/jhbp.1219

https://doi.org/10.1002/jhbp.1219

	Randomized phase III study of gemcitabine, cisplatin plus S-­1 versus gemcitabine, cisplatin for advanced biliary tract cancer (KHBO1401-­ MITSUBA)
	Abstract
	1|INTRODUCTION
	2|METHODS
	2.1|Study design and patients
	2.2|Randomization and masking
	2.3|Procedures
	2.4|Outcomes
	2.5|Statistical analysis
	2.6|Role of the funding source

	3|RESULTS
	4|DISCUSSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	REFERENCES


