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Clinical outcomes of second-line chemotherapy after
gemcitabine and cisplatin plus S-1 treatment for patients with
advanced biliary tract cancer in the KHBO1401-3A study
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Abstract. Since the completion of the KHBO1401 study,
which evaluated the efficacy of the combination of gemcitabine
(GEM) and cisplatin (GC) compared with GC plus S-1 (GCS),
GCS has become a standard chemotherapy for patients
with advanced biliary tract cancer (BTC). However, there
are currently no data revealing second-line therapy options
after GCS. The present study aimed to evaluate the survival
outcomes of patients receiving second-line chemotherapy
for advanced BTC, refractory or intolerant to GCS, using
data from the KHBO1401 study. Patients who received a
second-line treatment after GCS chemotherapy between July
2014 and February 2016 were retrospectively studied. Overall

Correspondence to: Professor Hiroaki Nagano, Department of
Gastroenterological, Breast and Endocrine Surgery, Yamaguchi
University Graduate School of Medicine, 1-1-1 Minami-Kogushi,
Ube, Yamaguchi 755-8505, Japan

E-mail: hnagano@yamaguchi-u.ac.jp

“On behalf of Kansai Hepatobiliary Oncology Group

Key words: biliary tract cancer, second-line, gemcitabine, cisplatin,
S-1

survival (OS) was calculated from the day of GCS treatment
failure or the first day of second-line chemotherapy to the
final follow-up date or until death from any cause. Among
83 patients refractory or intolerant to GCS chemotherapy,
51 (61%) received second-line chemotherapy, including GCS
(n=8), GC (n=15), GEM (n=6), GEM plus S-1 (GS) (n=4)
and S-1 (n=18). The 6- and 12-month OS rates were 66.7 and
44.4%, respectively, following second-line chemotherapy, and
6.3 and 3.1%, respectively, in the best supportive care group
(P<0.0001). In addition, the 12- and 24-month OS rates were
59.3 and 36.2%, respectively, in the multidrug chemotherapy
group, and 26.9 and 9.0%, respectively, in the single-agent
chemotherapy group (P=0.0191). These results suggested that
second-line combination chemotherapy is a viable treatment
option for patients with advanced BTC that is refractory or
intolerant to first-line GCS therapy.

Introduction

Biliary tract cancer (BTC), including intrahepatic and extra-
hepatic bile duct, gallbladder, and ampullary cancer, is one
of the most aggressive cancer types (1,2). Surgical resection
is currently the only curative treatment, but the prognosis is
usually poor due to difficulties in early diagnosis and high
recurrence rates following resection (3). Therefore, systemic
chemotherapy is an important part of the treatment regimen to
improve the prognosis for patients with advanced BTC.
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A combination of gemcitabine (GEM) and cisplatin (GC)
therapy has been considered the first-line standard chemo-
therapy regimen for advanced BTC, supported by results from
the previous ABC-02 trial (4). Another Japanese phase III trial
(FUGA-BT) reported that therapy using GEM plus S-1, an oral
fluoropyrimidine prodrug therapy, was comparable to GC in
terms of overall survival (OS). Thus, GEM plus S-1 (GS) is also
considered a standard chemotherapy regimen to treat advanced
BTC (5). As anew addition, the Kansai Hepatobiliary Oncology
Group (KHBO) recently reported the results of a randomized
phase III trial (KHBO1401-MITSUBA; ClinicalTrials.gov
identifier, NCT02182778) that compared GEM, cisplatin and
S-1 therapy (GCS) with GC in patients with unresectable or
recurrent BTC (6). In this trial, GCS demonstrated superior
efficacy compared with GC in terms of OS time (median OS,
13.5 months with GCS and 12.6 months with GC; hazard
ratio, 0.79; 90% confidence interval, 0.628-0.996; P=0.046).
Therefore, GCS may soon be a new standard treatment for
patients with advanced BTC.

Despite the advances in chemotherapeutic regimens, there
are no standard second-line treatments for advanced BTC.
A recent phase III trial (ABC-06 study) showed improved
patient survival when patients were treated with folinic acid,
fluorouracil and oxaliplatin (FOLFOX) compared with active
symptom control (ASC) after progression on GC therapy,
but the improvement in median OS time with FOLFOX was
modest (6.2 vs. 5.3 months, respectively) (7). The only trials
currently reporting results are phase II trials with a limited
number of patients (8-10). However, second-line chemothera-
pies, such as GC, GS, S-1 and GEM, are widely accepted in
daily practice in Japan. Second-line chemotherapy is decided
based on the regimen received as a first-line therapy. For
patients treated with GC, second-line treatment options
include S-1 single-agent chemotherapy or GS. However, it is
difficult to determine the optimal regimens for patients who
receive GCS as a first-line therapy. Thus, the present study
aimed to evaluate the clinical outcomes of patients receiving
second-line chemotherapy after first-line GCS using data from
the KHBO1401 clinical trial.

Patients and methods

Study design and patients. A multicenter, retrospective study
was conducted to examine the clinical outcomes of patients
receiving second-line chemotherapy after first-line GCS treat-
ment using the KHBO1401 study database (6). Between July
9, 2014, and February 4, 2016, 123 patients received GCS as a
first-line treatment in the KHBO1401 trial.

The former KHBO1401 trial was a randomized,
open-label, phase III clinical trial conducted to evaluate
the superiority of GCS compared with GC therapy in
patients with unresectable or recurrent BTC (6). Written
informed consent was obtained from all patients. The study
was initially approved by the Human Ethics Committee at
Yamaguchi University (approval no. H30-199), and it was
subsequently approved by the Institutional Review Boards
of all participating centers (Osaka International Cancer
Institute, Osaka; Osaka University Graduate School of
Medicine, Osaka; Hokkaido University Graduate School
of Medicine, Hokkaido; Wakayama Medical University,

Wakayama; Kyoto University Hospital, Kyoto; Tohoku
University Hospital, Miyagi; Kumamoto University,
Kumamoto; Nihon University School of Medicine, Tokyo;
Hyogo College of Medicine, Hyogo; Kindai University
Faculty of Medicine, Osaka; Kobe University Hospital
and Graduate School of Medicine, Hyogo; University of
Tsukuba, Ibaraki; Fukushima Medical University, Aizu
Medical Center, Fukushima; Saga University Hospital,
Saga; Osaka City General Hospital, Osaka; Yokohama
City University, Graduate School of Medicine, Yokohama;
Toranomon Hospital, Tokyo; Osaka Rosai Hospital,
Osaka; Kobe City Medical Center General Hospital, Kobe;
Asahikawa Medical University, Hokkaido; Kansai Rosai
Hospital, Hyogo; Tonan Hospital, Hokkaido; National
Hospital Organization Osaka National Hospital, Osaka;
Nagasaki University Hospital, Nagasaski; Toyonaka
Municipal Hospital, Osaka; Kitano Hospital Medical
Research Institute, Osaka, Japan). The main eligibility
criteria were as follows: Unresectable or recurrent biliary
tract cancer, histologically confirmed adenocarcinoma or
adenosquamous carcinoma, no prior chemotherapy, age
>20 years, Eastern Cooperative Oncology Group (ECOG)
performance status (PS) of 0-2 (11) and adequate organ
function. Exclusion criteria included an age <20 years,
prior chemotherapy or radiotherapy (except for adjuvant
chemotherapy completed at least 6 months before enrol-
ment) and severe or uncontrolled systemic disease. In the
GC group, GEM and cisplatin were administered intra-
venously at doses of 1,000 and 25 mg/m?, respectively,
on days 1 and day 8, which was repeated every 3 weeks.
The total duration of the treatment period was 24 weeks.
In the GCS group, GEM and cisplatin were administered
intravenously at doses of 1,000 and 25 mg/m?, respectively,
on day 1, and oral S-1 was administered orally twice a day
for 7 consecutive days, repeated every 2 weeks. Doses of
S-1 were calculated according to body surface area (BSA)
as follows: BSA <1.25 m?, 80 mg/day; 1.25 m* < BSA
<1.5 m?, 100 mg/day; and BSA =1.5 m?, 120 mg/day. The
protocol was halted before the full 24-week term only if any
of the following occurred: Deterioration of general condi-
tion due to disease progression, unacceptable or repeated
treatment-related toxicity, a >6-week delay in the schedule
due to treatment-related toxicity, patient refusal or tumor
response allowing potential curative resection.

For the present subgroup analysis, to investigate the
clinical outcomes of second-line therapy, patients who were
refractory or intolerant to GCS were selected, and the efficacy
of second-line regimens was compared with best supportive
care (BSC). BSC was defined as analgesics, antibiotics, biliary
drainage, transfusions and any other symptomatic treatment.
OS time was measured from the first day of second-line
chemotherapy or from the day of GCS treatment failure (BSC
group) to the final follow-up date or until death from any cause.
Progression-free survival (PFS) time was defined as the time
from the first day of second-line chemotherapy or from the
day of first-line GCS treatment failure (BSC group) to tumor
progression or death from any cause.

Second-line regimen. The main regimens were as follows:
i) GCS (1,000 mg/m? GEM and 25 mg/m? cisplatin on day 1,
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Assigned to received GCS
in KHBO1401
(n=123)

40 Patients excluded

15 Treatment change without
refractory or intolerance
7 Refused to participate
5 Surgical treatment

5 Non-standard treatment
4 Ineligible

3 Data missing

1 Died

Analysis of

(n=83)

population

Received second-line chemotherapy (n=51)
GCS (n=8)
GC (n=15)
GS (n=4)
GEM (n=6)
S-1 (n=18)

Best supportive care
(n=32)

Figure 1. Flow chart of patient therapeutic regimens in the KHBO1401-3A study. GEM, gemcitabine; GC, GEM plus cisplatin; GCS, GC plus S-1.

and oral S-1 twice a day on days 1-7, every 2 weeks); ii) GC
(1,000 mg/m> GEM and 25 mg/m? cisplatin on days 1 and 8,
every 3 weeks); iii) GS (1,000 mg/m? GEM on days 1 and
8, and oral S-1 twice a day on days 1-14, every 3 weeks);
iv) GEM (1,000 mg/m? GEM on days 1 and 8, every 3 weeks);
and v) S-1 (oral S-1 twice a day on days 1-14, every 3 weeks).
Dose reduction and treatment schedule modification for each
regimen were considered in cases of adverse events.

Statistical analysis. Quantitative data are expressed as the
median (range), and qualitative data are expressed as number
and percentage. Categorical variables were compared using
the x> and Fisher's exact tests. Mann-Whitney U tests
were used to assess differences between the study groups.
Survival curves were analyzed using the Kaplan-Meier
method and log-rank test or the Gehan-Breslow test. The
Benjamini and Hochberg method was applied for multiple
comparisons. Statistical analyses were performed using
GraphPad Prism V8.0 (GraphPad Software, Inc.) and R
version 4.2.1 (The R Foundation for Statistical Computing).
P<0.05 was considered to indicate a statistically significant
difference.

Results

A total of 83 patients who were refractory or intolerant to
first-line GCS treatment, as identified in the trial, were used
in the present study. Of these 83 patients, 51 (61%) received
second-line chemotherapy (Fig. 1); 8 patients received GCS, 15
received GC, 4 received GS, 6 received GEM and 18 received
S-1 therapy. The remaining 32 patients received BSC. The base-
line characteristics of the patients are summarized in Table 1.
There were no significant differences between the study groups
in terms of age, sex, primary tumor site, disease stage or GCS
duration. However, the number of patients refractory to first-line
GCS treatment was higher in the BSC group (P=0.0164). The
baseline characteristics of patients who received second-line
chemotherapy are summarized in Table II. The majority of
patients (90%) had an ECOG-PS score of O or 1.

The 6- and 12-month OS rates were 66.7 and 44.4%,
respectively, following second-line chemotherapy, and 6.3 and
3.1%, respectively, in the BSC group (P<0.0001) (Fig. 2A).
The 6- and 12-month PFS rates were 35.0 and 17.9%, respec-
tively, following second-line chemotherapy, and 6.3 and 3.1%,
respectively, in the BSC group (P=0.0363) (Fig. S1).
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Table I. Patient characteristics (n=83).

Factors Second-line chemotherapy (n=51) Best supportive care (n=32) P-value
Median age (range), years 67 (39-81) 69 (56-81) 04572
Sex, n (%) >0.9999
Male 28 (55) 18 (56)
Female 23 (45) 14 (44)
Primary tumor site, n (%) 0.2166
Gall bladder 13 (25) 15 (47)
Extrahepatic bile duct 21 (41) 10 (31)
Intrahepatic bile duct 16 (31) 7(22)
Ampullary 12) 0 (0)
Disease stage, n (%) 0.2778
Unresectable 35 (69) 24 (75)
Locally advanced 8 (16) 2 (6)
Metastatic 27 (53) 22 (69)
Recurrent 16 (31) 8 (25)
Median GCS duration (range), weeks 22 (0-84) 19 (4-79) 04218
GCS duration =24 weeks, n (%) 25 (49) 14 (44) 0.6589
Discontinuation of GCS, n (%) 0.0164
Refractory 30 (59) 27 (84)
Intolerance 21 (41) 5(16)

GCS, gemcitabine, cisplatin and S-1.

Next, the outcomes of second-line chemotherapy and BSC
in first-line GCS treatment refractory and intolerance groups,
respectively, were compared. There were no differences in
patient background in the refractory and intolerance groups
(Tables SI and SII). In patients refractory to first-line GCS
treatment, the 6- and 12-month OS rates were 53.3 and 32.0%,
respectively, following second-line chemotherapy, and 3.7 and
0.0%, respectively, in the BSC group (P<0.0001) (Fig. S2A). In
patients with intolerance to first-line GCS treatment, the 6- and
12-month OS rates were 85.7 and 61.9%, respectively, following
second-line chemotherapy, and 20.0 and 20.0%, respectively, in
the BSC group, respectively (P=0.0011) (Fig. S2B).

Following second-line chemotherapy regimens, the 12-
and 24-month OS rates were 87.5 and 50.0%, respectively,
in the GCS group, 33.3 and 17.8%, respectively, in the GC
group, 100.0 and 75.0%, respectively, in the GS group, 66.7
and 44.4%, respectively, in the GEM group, and 16.7 and 0.0%,
respectively, in the S-1 group (Fig. 2B). The GCS and GS
groups had significantly improved OS rates compared with the
S-1 group (P=0.0069 and P=0.0069, respectively) (Fig. 2B). In
addition, the 12- and 24-month OS rates were 59.3 and 36.2%,
respectively, for the 27 patients in the multidrug chemotherapy
group (combinations such as GCS, GC and GS), and 26.9 and
9.0%, respectively, for the 24 patients within the single-agent
chemotherapy group (P=0.0191) (Fig. 2C).

Discussion

GC is the global standard for first-line chemotherapy in
patients with advanced BTC. In Japan, GS is also considered

an alternative first-line chemotherapy. Due to the results of the
recent KHBO1401 clinical study, a new standard treatment
using a triplet GCS regimen could represent a replacement
therapy. However, the prognosis for patients with advanced
BTC remains poor, with a median OS time of only 11-15
months (4-6). Therefore, it is critically important to establish
effective second-line therapy options after first-line chemo-
therapy.

The present study is the first to assess the efficacy of
second-line chemotherapy in patients with advanced BTC who
received first-line GCS chemotherapy. The administration of
second-line chemotherapies after GCS therapy has been shown
to significantly improve OS compared with BSC. Previous
studies have also suggested that 15-25% of patients with BTC
may be eligible for second-line chemotherapy despite there
being no established second-line treatments (4,12,13). In the
present study, 51 out of 83 (61%) patients with BTC who were
refractory or intolerant to first-line GCS treatment received
second-line chemotherapy. Almost all patients (90%) with
an ECOG PS performance status of 0 or 1 were selected for
second-line chemotherapy. Therefore, second-line chemo-
therapy may be most effective in patients with a good ECOG
PS score.

Fluoropyrimidine-based regimens are the most common
second-line regimens after GEM-based first-line therapy.
However, few therapeutics have been considered as
second-line therapies to be combined with fluoropyrimidines,
and thus, none are currently recommended. Although the
recent ABC-06 study demonstrated that second-line treatment
with FOLFOX after GC resulted in improved patient survival
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Table II. Patient characteristics among second-line regimens.

Factors GCS (n=8) GC (n=15) GS (n=4) GEM (n=6) S-1 (n=18)
Median age (range), years 69 (60-78) 67 (42-78) 67 (64-69) 67 (44-81) 67 (39-78)
Sex, n (%)

Male 6 (75) 7 47) 3(75) 1(17) 11 (61)

Female 2 (25) 8 (53) 1(25) 5(83) 7 (39)
ECOG performance status, n (%)

0 4 (50) 5(33) 4 (100) 2 (33) 5(28)

1 4 (50) 8 (53) 0(0) 4 (67) 10 (56)

2 0(0) 2 (13) 0(0) 0(0) 2 (11)

Unknown 0(0) 0 () 0 () 0 () 1(6)
Primary tumor site, n (%)

Gall bladder 2 (25) 2(13) 0(0) 2 (33) 7 (39)

Extrahepatic bile duct 6 (75) 7 47) 3 (75) 1(17) 4(22)

Intrahepatic bile duct 0(0) 6 (40) 1(25) 2 (33) 7 (39)

Ampullary 0(0) 0 (0) 0(0) 1(17) 0(0)
Disease stage, n (%)

Unresectable 7 (88) 11 (73) 1(25) 3 (50) 13 (72)

Locally advanced 3 (38) 2(13) 1(25) 0 (0) 3(17)

Metastatic 4 (50) 9 (60) 0(0) 3 (50) 10 (56)

Recurrent 1(13) 4.(27) 3 (75) 3 (50) 5(28)
Median GCS duration (range), weeks 12 (0-26) 20 (4-50) 40 (24-63) 26 (17-84) 40 (2-55)
GCS duration =24 weeks, n (%) 1(13) 6 (40) 4 (100) 4 (67) 10 (56)
Discontinuation of GCS, n (%)

Refractory 4 (50) 7 (47) 0(0) 4 (67) 15 (83)

Intolerance 4 (50) 8 (53) 4 (100) 2 (33) 3(17)

GEM, gemcitabine; GC, GEM plus cisplatin; GCS, GC plus S-1; GS, GEM plus S-1; ECOG, Eastern Cooperative Oncology Group.

compared with ASC for advanced BTC, it is unclear whether a
doublet regimen that included FOLFOX would be superior to
fluoropyrimidine alone (7).

In the present study, there was no significant difference in
survival between single and doublet drug regimens (Fig. S3).
However, significantly improved OS was observed with
doublet and triplet regimens compared with single drug regi-
mens, suggesting that multidrug chemotherapy after GCS may
be more effective than single-agent chemotherapy. A total of 8
patients received a triplet GCS regimen as second-line chemo-
therapy. Second-line chemotherapy regimens were based on
clinician discretion and patient preference. Therefore, it is
assumed that patients in good condition would have preferred
triplet GCS as second-line chemotherapy. Second-line
chemotherapy using the same regimen as the first-line chemo-
therapy might be considered a re-challenge chemotherapy.
Re-challenge chemotherapy may be performed in clinical
practice for patients with advanced BTC, as second-line
regimens are limited. However, there are no studies about the
efficacy of re-challenge chemotherapy for BTC. Therefore, the
efficacy and safety of GCS re-challenge chemotherapy needs
to be well evaluated in future studies.

S-1 is one of the most commonly used second-line chemo-
therapeutics. Several studies showed that S-1 second-line

chemotherapy could be well tolerated by patients with
advanced BTC after receiving first-line GEM or GC, but its
efficacy was modest (14-16). Although S-1 seems to have some
degree of antitumor activity in patients with GEM-refractory
advanced BTC, S-1 single-agent chemotherapy may be insuffi-
cient to improve the prognosis (15,16). In the present study, the
GS regimen had a high OS rate compared with other regimens;
all patients who received GS had a PS of 0 and were intolerant
to GCS. In addition, the total duration of the GCS treatment
period was >24 weeks. Therefore, selection bias might affect
OS. Furthermore, it may be difficult to compare the efficacy
of each regimen accurately due to the small sample size.
Expanded prospective studies are required to further explore
the efficacy of these regimens.

Recently, the development of genomic sequencing in BTC
has rapidly progressed, and favorable treatment effects of
molecular targeting agents, such as isocitrate dehydrogenase-1
inhibitors and fibroblast growth factor receptor inhibitors, in
BTC, have been reported (17-19). Furthermore, the develop-
ment of immune checkpoint inhibitors is promising, and for
tumors with high microsatellite instability, pembrolizumab can
be administered for multiple cancer types in various organs,
including BTC (20). With these new developments, progress
continues to be made toward effective systemic therapies
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for advanced BTC. However, there remain some issues to be
resolved, such as the amount of time it takes for the results of
genomic testing to be obtained, the lack of methods to obtain
a sufficient sample volume in unresectable cases, the lack of
effective therapeutic agents for genetic alterations and the cost
of genomic testing (19,21-23).

The present exploratory study had several limitations.
First, it included only Asian patients and non-randomized
second-line chemotherapy regimens. Second, the number of
patients treated with each regimen was small, so there was a
potential selection bias for patients who received second-line
chemotherapy. Finally, there were insufficient data to assess
dose reduction, treatment interruption and toxicity profiles of
the second-line chemotherapy regimens.

In conclusion, second-line chemotherapies could provide
a new treatment option for patients with advanced BTC who
become refractory or intolerant to first-line GCS therapy. In
the present study, multidrug chemotherapy regimens tended
to be more effective than single-agent regimens at improving
patient survival. Prospective studies are needed to further
explore the efficacy of second-line chemotherapy regimens in
BTC.
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