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Abstract
Background Biliary tract cancer is one of the most
aggressive and chemotherapy-refractory tumors.
Although only curative treatment modality is surgery,
most patients are not suitable for surgery due to
advanced stage of the disease at diagnosis. Thus most
patients with biliary tract cancer are possible candidates
for palliative chemotherapy. The standard chemothera-
peutic regimen is still to be deWned, however. We per-
formed a phase II study of combination chemotherapy
with capecitabine and cisplatin in these patients to eval-
uate eYcacy and toxicity of the regimen.
Methods Patients with previously untreated meta-
static, recurrent, or inoperable biliary tract cancer were
enrolled. Eligible patients were screened as following:
(1) histologically conWrmed, (2) age between 18 and
75 years, (3) at least one measurable lesion according
to RECIST criteria, (4) ECOG performance status ·2,
(5) a life expectancy of at least 3 months, and (6)
adequate laboratory values. Patients received capecita-
bine (2,500 mg/m2/day, days 1 to 14) and cisplatin
(60 mg/m2, day 1) every 3 weeks. Response was
assessed for every two cycles of chemotherapy and

treatment was stopped when tumor had progressed or
stable with no further response.
Results Thirty-two patients were enrolled, 20
(62.5%) were male and 12 (37.5%) were female and
the median age was 54 years (33–71 years). Fifteen
patients (46.9%) had gallbladder cancer, 13 (40.6%)
had intrahepatic cholangiocarcinoma, and 4 (12.5%)
had extrahepatic biliary cancer. The most frequent
metastatic sites were lymph nodes (20/32, 62.5%) and
liver (28/32, 56.3%). No complete response was
observed and partial response was observed in 13/32
patients. By the intent-to-treat analysis, the overall
response rate was 40.6% (95% CI, 23.7–59.4) with 0
CR and 13 PRs. Stable disease was observed in 3
patients (9.4%), and 11 patients (34.4%) had progres-
sive disease. The median time to progression was
3.5 months (95% CI, 1.3–5.8), and the median overall
survival was 12.4 months (95% CI, 6.3–18.5) after the
median follow-up duration of 9.5 months (4.8–
26.1 months). A total of 108 cycles of chemotherapy
was delivered. Grade 3 hematologic toxicities
included neutropenia (5, 15.6%), anemia (1, 3.1%),
and thrombocytopenia (1, 3.1%) per patient, and no
grade 4 hematologic toxicities were observed. Grade
3 non-hematologic toxicities included hyperbilirubin-
emia (2, 6.3%), increase of alkaline phosphatase (2,
6.3%), hand–foot syndrome (2, 6.3%), anorexia, and
diarrhea (1, 3.1%) per patient, respectively. There
was no treatment-related death.
Conclusion The combination chemotherapy of cape-
citabine and cisplatin demonstrated a promising antitu-
mor activity with mild toxicity proWle in patients with
advanced biliary tract cancer.
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Introduction

Biliary tract cancers are uncommon cancers in the
western countries accounting for approximately 4% of
gastrointestinal malignancies [1, 2] and highly aggres-
sive tumors with reported 2-year survival rates of 13–
26% [2, 3]. In Korea, biliary tract cancers are more
common and annually 3,500 new patients are diag-
nosed of biliary tract cancers accounting for 6% of all
cancer deaths [4]. The only curative treatment for bili-
ary tract cancers remains surgery. However, the surgi-
cal management is often complex and diYcult with
high morbidity and mortality rates due to its extensive-
ness in resection; only one-third of the patients initially
present with resectable disease [5, 6]. Moreover, even
patients who have undergone surgery eventually have
a recurred disease after all [7]. Thus, most patients with
biliary tract cancers are possible candidates for pallia-
tive systemic chemotherapy; however, the optimal che-
motherapeutic regimen has not been deWned yet.

As with most gastrointestinal tumors, 5-Xuorouracil
(5-FU) is the most studied drug as a single agent or a
combination in diVerent dosages and schedules with
response rates of 0–30% and with median survival of
7–9 months in biliary tract cancers [8–12]. Ducreux
et al. [13] reported combination chemotherapy of 5-FU
and cisplatin in biliary tract cancers that showed mod-
erate antitumor activity with 24% of overall response
rate, but 5-FU administration needed hospitalization
and central venous access frequently for continuous
infusion. Capecitabine is a novel oral Xuoropyrimidine
carbamate, which is converted to 5-FU in tissues and
showed comparable eYcacy and toxicity with 5-FU in
pre-linical studies [11]. Capecitabine is mimicking con-
tinuous infusion of 5-FU and more convenient in
administration. Single-agent capecitabine showed a
response rate of 19% in advanced hepatobiliary can-
cers in one study [14], and also produced promising
antitumor activity with tolerable safety proWles in
patients with other gastrointestinal cancers in a single-
agent or a combination with other drugs [15, 16].
Recently, some authors preliminarily reported combi-
nation of capecitabine and cisplatin showed better
results than combination of 5-FU and cisplatin in terms
of overall response rate in patients with advanced gas-
tric cancer [17]; thus capecitabine could be thought to
take places of 5-FU. Moreover, capecitabine is more
convenient than 5-FU in unnecessary hospitalization
and central catheterization.

In an attempt to develop a more eVective and conve-
nient chemotherapeutic regimen, we performed a
phase II study of combination chemotherapy with
capecitabine and cisplatin in these patients.

Patients and methods

Patient eligibility

Patients with previously untreated metastatic, recur-
rent, or inoperable biliary tract cancers were enrolled.
Eligible patients were screened as following: (1) histo-
logically conWrmed adenocarcinoma of biliary tracts, (2)
age between 18 and 75 years, (3) at least one measur-
able lesion according to the RECIST (response evalua-
tion criteria in solid tumors) criteria, (4) ECOG
(Eastern Cooperative Oncology Group) performance
status ·2, (5) a life expectancy of at least 3 months, and
(6) adequate hematologic parameters (hemoglobin
¸9.0 g/dl, absolute neutrophil count (ANC) ¸1,500 per
�l, platelet count ¸100,000 per �l), renal functions
(serum creatinine ·1.5 mg/dl or calculated creatinine
clearance by Cockroft formula ¸50 ml/min), and
hepatic function (aspartate aminotransferase, alanine
aminotransferase ·3£ upper limits of normal, total bili-
rubin ·2£ upper limits of normal). Patients with meta-
static tumors of central nervous system, prior history of
another malignancy within 5 years of study entry except
for basal cell carcinoma of the skin or carcinoma in situ
of the uterine cervix, were excluded from this study. All
patients provided written informed consent before they
entered the study, which was approved by the institu-
tional ethics committee guidelines.

Treatment and dose modiWcation

Patients received capecitabine 2,500 mg/m2/day from
day 1 to day 14 and cisplatin 60 mg/m2/day on day 1.
Treatment cycles were repeated every 3 weeks until
the evidence of disease progression, unacceptable tox-
icity, patient’s refusal or lost to follow-up, or showed
stable disease with no responses after maximal
responses. Cisplatin administration was preceded by
adequate hydration to protect renal functions and
through peripheral venous access on an outpatient
basis. Capecitabine was prescribed for 2 weeks on
patients’ visit for cisplatin administration. Compliance
to capecitabine was monitored by counting their
remaining pills on each outpatient visit. A 5-hydroxy-
tryptamine type 3 receptor antagonist was given as
emesis prophylaxis before cisplatin administration.

Application of capecitabine was delayed until ANC
¸1,500 per �l, platelet ¸75,000 per �l, and recovery
from non-hematologic toxicity to baseline or grade ·1.
If ANC and platelet counts were recovered to ¸1,500
per �l, and ¸75,000 per �l, respectively, capecitabine
was given as same dose in case of a 1 week delay and
25% reduced dose in case of a 2 week delay. If patients
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required a delay of longer than 2 weeks for recovery,
patients went oV the study protocol. Capecitabine was
reduced by 25% of previous dose in case of CTC grade
3 or greater hand–foot syndrome, abnormal liver func-
tions, and mucositis. Once a dose reduction was
required, reescalation of dose was not allowed.

Assessment of eYcacy and toxicity

The primary endpoint of this study was response rate
and secondary endpoints were toxicity, overall survival,
and time to progression. Pre-reatment evaluation
included taking a full medical history and physical
examination, complete blood cell count with diVerential
counts, chemistry proWles, chest X-ray, computed
tomography (CT) scan of measurable disease sites with
intravenous administration of non-onic contrast media,
and any other diagnostic procedures as clinically indi-
cated. During treatment, a history taking, physical
examination, assessment of toxicity, complete blood cell
count with diVerentials, and blood chemistry were per-
formed every 3 weeks before each cycle. Appropriate
imaging studies including CT scans of abdomen and
pelvis were taken every two cycles (6 weeks) to assess
treatment response, and sooner if needed for documen-
tation of disease progression. Patients were assessed
every 2 months for disease progression following the
completion of the chemotherapy. Responses were clas-
siWed according to RECIST criteria. All enrolled
patients were included in the intention-to-treat analysis
of eYcacy. The duration of response was calculated
from the Wrst day of documented response to the date
on which progression of disease was Wrst observed or
date of last follow-up. Time to progression was calcu-
lated from the Wrst day of treatment to the date on
which progression of disease was Wrst observed or date
of last follow-up. Overall survival was calculated from
the Wrst day of treatment to the date of death or date of
last follow-up. Toxicities were monitored according to
the National Cancer Institute Common Toxicity Crite-
ria (NCI-CTC) scale version 3.0.

Statistical consideration

According to the Simon’s two-stage phase II optimal
design [18], a sample size of 29 was required to accept
the hypothesis that the true response rate is greater
than 30% with 80% power, and to reject the hypothesis
that the response rate is less or equal than 10% with
5% signiWcance. In the initial stage, 10 evaluable
patients were to be entered into the study and evalu-
ated for response. If there was less or equal than 1
response, accrual was to be terminated. If 2 or more

responses were observed in the Wrst stage, then 19
additional patients were to be entered in the second
stage to achieve a target sample size of 29 evaluable
patients. If there were 5 or less responders among 29
evaluable patients, this trial would have been negative
otherwise positive. Assuming that 10% of patients
were inassessable, at least a total of 32 patients were
planned to be accrued for this study.

Descriptive statistics were reported as proportions
and medians, chi square test was adopted for P value,
and 95% conWdence interval (95% CI) for response
rate was estimated following binomial distribution [19].
Overall survival (OS) and time to progression (TTP)
were assessed by the Kaplan–Meier method and the
95% conWdence interval (95% CI) for the median time
to event was computed by the Greenwood’s formula
[19]. All analyses were conducted using Stata version
9.2 and SPSS version 12.0 K. The dose intensity (DI)
was calculated as the ratio of the total dose (expressed
in milligrams) per square meter of the patient, divided
by the total treatment duration expressed in days. The
relative DI was calculated as the ratio of the DI actu-
ally delivered to the DI planned in the protocol.

Results

Patient characteristics

Between September 2003 and February 2006, 32
patients were enrolled and their clinical characteristics
are shown in Table 1. The median age of the patients
was 54 years (range, 33–71), 20 patients (62.5%) were
male and 12 patients (37.5%) were female. Most
patients had good performance status, and all patients
had metastatic or recurrent disease at study entry.
There were 13 cases of intrahepatic cholangiocarci-
noma (40.6%), 15 cases of gall bladder cancer (46.9%),
and 4 cases of extrahepatic bile duct cancer (12.5%).
Of 27 patients with initial metastatic disease, 4 patients
had undergone palliative surgery. Of 5 patients with
recurrent disease, 1 patient received adjuvant radiation
therapy. No patient was exposed to chemotherapeutic
agents previously. The most frequent metastatic sites
were lymph nodes (20/32, 62.5%) and liver (18/32,
56.3%). Initial serum CA19-9 level was 593.89 IU/ml in
median value (range 8.74–28,494 IU/ml).

Drug delivery

Drug delivery and relative dose intensity are shown in
Table 2. In total, 108 cycles of chemotherapy were
administered with a median of two cycles per patient
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(range 1–8 cycles). The delivered dose intensities were
87.0% for capecitabine and 90.8% for cisplatin in aver-
age. Most patients were treated with more than 75% of
relative dose intensity of capecitabine and cisplatin
(25/32, 78.1% patients in capecitabine and 29/32,
90.6% patients in cisplatin, respectively). Capecitabine
was administered with a reduced dose in 44/108 cycles
(40.7%), but cisplatin dose was not reduced in any
cycle. Chemotherapy schedule was delayed in 29/108
cycles (26.9%).

Response

Twenty-seven (84.4%) of 32 patients were evaluable
for responses. Five patients were not evaluable but
were included in the intent-to-treat analysis. Four
patients refused further treatment following the Wrst-
cycle; three of them were referred to other hospitals
for second opinion and one of them wanted to stop
chemotherapy due to toxicity, and one patient was lost
to follow-up after the Wrst-cycle of chemotherapy. By

the intent-to-treat analysis, the overall response rate
was 40.6% (95% CI, 23.7–59.4) with 0 CR and 13 PRs
(Table 3). Stable disease was observed in 3 patients
(9.4%) and 11 patients (34.4%) had progressive dis-
ease. The median duration of response in responders
was 3.4 months (range 1.3–8.8 months). In 15 patients
with gallbladder cancer, 8 patients (53.3%) achieved
partial responses and 5 patients (33.3%) showed pro-
gressive disease. In 17 patients with intra- or extrahe-
patic cholangiocarcinoma, 5 patients (29.4%) achieved
partial responses with 3 patients (17.6%) of stable dis-
ease, and 6 patients (35.3%) had progressive disease.
In 13 patients who achieved partial remissions, 8
patients (61.5%) had gall bladder cancer and 5 patients
(38.5%) had intra- or extrahepatic cholangiocarcinoma
(P = 0.27).

Survival

All 32 patients were included in the survival analysis on
an intent-to-treat basis. The median time to progres-
sion (TTP) was 3.5 months (95% CI, 1.3–5.8, Fig. 1)
and the median overall survival (OS) was 12.4 months
(95% CI, 6.3–18.5, Fig. 2) after the median follow-up
duration of 9.5 months (range 4.8–26.1 months). The
median OS in responders has not been reached, and
the median TTP in responders was 6.4 months (95%
CI, 4.9–7.8). One year survival rate was 54.5%. In
patients with gall bladder cancer, median TTP was
4.3 months (95% CI, 2.0–6.6), median survival was not
reached yet and 1 year survival rate was 66.0%. In
patients with intra- or extrahepatic cholangiocarci-
noma, median TTP was 3.0 months (95% CI 0–6.5),
median survival was 7.8 months (95% CI, 6.8–8.8) and
1 year survival rate was 42.1%. But there were no sta-
tistical diVerences in OS (P = 0.22) and TTP (P = 0.55)
between patients with gall bladder cancer and cholan-
giocarcinoma. Between patients with and without

Table 1 Patient characteristics

ECOG PS Eastern Cooperative Oncology Group, performance
status
a Other sites of metastasis include subcutaneous tissue and adre-
nal gland

No. of patients Percent

Characteristics 32 100
Primary site
Intrahepatic bile duct 13 40.6
Gall bladder 15 46.9
Extrahepatic bile duct 4 12.5

Age, years (range) Median 54 
(33–71)

Sex
Male 20 62.5
Female 12 37.5

ECOG PS
0–1 29 90.6
2 3 9.4

Presentation of initial disease
Initial metastatic disease 27 84.4
Palliative surgery 4 12.5
No surgery 23 71.8
Relapsed after resection 5 15.6
Previous adjuvant 
chemotherapy

0 0

Previous adjuvant radiation 1 3.1
Site of metastasis
Liver 18 56.3
Lymph nodes 20 62.5
Lung 9 28.1
Peritoneal seeding 6 18.8
Bone 2 6.3
Othersa 2 6.3

Initial CA19-9 (IU/ml) Median 593.89 
(8.74–28,494)

Table 2 Drug delivery

Total number of 
cycles administered

108

Number of cycles 
per patient
Median 2
Range 1–8

Capecitabine Cisplatin
Relative dose intensity 
per patient
Average, % 87.0% 90.8%
75–100% 25 patients 

(78.1%)
29 patients (90.6%)

<75% 7 patients 
(21.9%)

3 patients (9.4%)
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peritoneal seeding, there was statistical diVerence in
median OS (2.3 vs. 12.4 months, P = 0.02), but not in
median TTP (P = 0.14). Gender, initial disease status,
and site of metastasis (liver, lymph nodes, and lung)
were not related to the overall survival (P = 0.25, 0.47,
0.49, 0.28, and 0.39) and time to progression (P = 0.55,
0.93, 0.91, 0.15, and 0.94).

Toxicities

All patients were evaluable for toxicities, and toxicities
observed during treatment are listed in Table 4. No
NCI-CTC grade 4 toxicity was observed. Grade 3
hematologic toxicities included neutropenia in Wve
patients (15.6%) and eight cycles (7.4%), thrombocy-
topenia and anemia in one patient (3.1%) and one
cycle (0.9%), respectively. No febrile neutropenia was
observed. No grade 4 non-hematologic toxicity was

observed either. Grade 3 non-hematologic toxicities
included hyperbilirubinemia in two patients (6.3%)
and two cycles (1.9%), elevation of alkaline phospha-
tase in two patients (6.3%) and three cycles (2.8%),
hand–foot syndrome in two patients (6.3%) and three
cycles (2.8%), and anorexia and diarrhea in one patient
(3.1%) and one cycle (0.9%), respectively. Grade 2 or
3 hand–foot syndrome occurred in 8 patients (25%)
and 15 cycles (13.9%). There was no treatment-related
death.

Discussion

To date, in advanced biliary tract cancers, the role of
chemotherapy is still to be deWned and there is no stan-
dard chemotherapeutic regimen. Thus, the regimen
mainly consisting of continuous 5-FU was used as stan-
dard chemotherapy in combination with platinum or
anthracycline [13, 20]. A 5-day continuous infusional

Fig. 1 Time to progression (TTP) of all patients and according to
the primary sites. The median TTP of all patients was 3.5 months
(95% CI, 1.3–5.8) and 6.4 months in responders especially. The
median TTP was 4.3 months (95% CI 2.0–6.6) in patients with
gallbladder cancer and 3.0 months (95% CI 0–6.5) in patients
with cholangiocarcinoma

Table 3 Treatment responses Tumor response GB cancer 
(15)

Cholangiocarcinoma 
(17)

All patients 
(32)

Complete response 0 0 0
Partial response 8 (53.3%) 5 (29.4%) 13 (40.6%)
Stable disease 0 (0%) 3 (17.6%) 3 (9.4%)
Progressive disease 5 (33.3%) 6 (35.3%) 11 (34.4%)
Not evaluable 2 (13.3%) 3 (17.6%) 5 (15.6%)

Fig. 2 Overall survival (OS) of all patients and according to the
primary sites. The median OS was 12.4 months (95% CI, 6.3–18.5)
after the median follow-up duration of 9.5 months (range 4.8–
26.1 months). The median OS in responders and patients with
gallbladder cancer has not been reached yet, and 7.8 months
(95% CI, 6.8–8.8) in patients with cholangiocarcinoma
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5-FU and cisplatin (FP) regimen was reported to
achieve a response rate of 24% and the median overall
survival of 10 months [13]. FP is one of the most com-
monly used regimen in upper gastrointestinal tract can-
cers, such as esophagus and stomach [13, 21, 22], and
many trials preferred to deliver 5-FU as continuous
infusion because it is thought to be more eVective and
less toxic compared with bolus injection [23]. But con-
tinuous infusion of 5-FU is inconvenient in terms of
hospitalization for several days and need of vascular
access to central veins frequently. Thus recently, cape-
citabine is thought to be a substitution for 5-FU
because of its mechanism of action. Capecitabine is
metabolized to 5-FU by thymidine phosphorylase
which is present at higher levels in tumor cells than
normal cells [24]. Combination of capecitabine and cis-
platin (XP) was proved to be eVective and safe in
advanced gastric cancer [16], and furthermore some
authors reported XP was superior to FP in those
patients [17]. This trend of substitution of 5-FU to
capecitabine is also found in colorectal cancer and
other gastrointestinal malignancies [14, 16, 25, 26]. Kim
et al. [27] reported phase II trial of capecitabine and
cisplatin in advanced biliary tract cancer in 2003. That
trial was same as our trial in design, subjects, dosage,
and schedule. They reported 21.4% of overall response
rate with 9.1 months of median survival. In our study,
overall response rate was 40.6%, median overall sur-
vival was 12.4 months (95% CI, 6.3–18.5), and median
time to progression was 3.5 months (95% CI, 1.3–5.8).
Especially in responders, the median TTP was
6.4 months and the median OS was not reached yet.
Our study showed comparable results with previous
study in overall response rate (40.6 vs. 21.4%,

P = 0.073) and overall survival. In patients with gall
bladder cancer, 8 patients (53.3%) out of 15 patients
responded to treatment in our study, and 6 patients
(32%) out of 19 patients responded in previous study
(P = 0.83). In patients with cholangiocarcinoma, 5/17
patients (29.4%) responded in our study, 3/23 patients
(13.0%) responded in a previous study (P = 0.20).
Pooling of responses in our study and previous study,
22/74 (29.7%) patients with advanced biliary tract can-
cer responded to chemotherapy of capecitabine and
cisplatin, and it could be thought to demonstrate the
antitumor activity of this regimen.

In one study, 5-day continuous infusion of 5-FU was
associated with high rate of grade 3 or 4 hematologic
toxicities (up to 40%), including 17% of febrile neutro-
penia [13] and in another study with combination of
anthracycline, severe grade 4 hematologic toxicities
were observed in 32% of patients [20] and also alope-
cia was frequently observed. In our study, only 8/108
(7.4%) cycles and 5/32 (15.6%) patients had grade 3
neutropenia with no febrile episode, and no alopecia of
grade 3 or 4 was observed. This result of isolated neu-
tropenia with no febrile episode is identical to a previ-
ous study of this regimen [27]. Hand–foot syndrome,
infamous side eVect of capecitabine, was observed in 2/
32 patients (6.3%) with grade 3 toxicity in our study. In
one trial, no large grade 3 hand-foot syndrome was
observed with capecitabine, but the dose of capecita-
bine was half of this study [25], and in another trial
which showed only 2% of patients had grade 3 hand-
foot syndrome, the dose of capecitabine was less
intense than our study [27].

Recently, gemcitabine, which has proven activity in
metastatic pancreatic cancer, has been tried to achieve

Table 4 Toxicity proWle

Per cycle (N = 108) Per patient (N = 32)

Grade 1 Grade 2 Grade 3 Grade 4 Grade 1 Grade 2 Grade 3 Grade 4

Hematologic toxicities
Leukopenia 10 (9.3) 12 (11.1) – – 4 (12.5) 8 (25.0) – –
Neutropenia 9 (8.3) 15 (13.9) 8 (7.4) – 2 (6.3) 5 (15.6) 5 (15.6) –
Febrine neutropenia – – – – – – – –
Thrombocytopenia 46 (42.6) 9 (8.3) 1 (0.9) – 13 (40.6) 4 (12.5) 1 (3.1)
Anemia 57 (52.8) 21 (19.4) 1 (0.9) – 22 (68.8) 4 (12.5) 1 (3.1) –

Non-hematologic toxicities
Hyperbilirubinemia 6 (5.6) 6 (5.6) 2 (1.9) – 2 (6.3) 4 (12.5) 2 (6.3) –
ALP abnormality 32 (29.6) – 3 (2.8) – 18 (56.3) 2 (6.3) –
Anorexia 7 (6.5) 3 (2.8) 1 (0.9) – 5 (13.9) 5 (13.9) 1 (3.1) –
Constipation 2 (1.9) 1 (0.8) – – 1 (3.1) 1 (3.1) – –
Diarrhea 9 (8.3) 3 (2.8) 1 (0.9) – 7 (21.9) 3 (9.4) 1 (3.1) –
Stomatitis 10 (9.3) 9 (8.3) – – 2 (6.3) 8 (25.0) – –
Vomiting 25 (23.1) 5 (4.6) – – 11 (34.4) 4 (12.5) – –
HFS 22 (20.4) 12 (11.1) 3 (2.8) – 5 (15.6) 6 (18.8) 2 (6.3) –
Neuropathy 9 (8.3) 2 (1.9) – – 4 (12.5) 2 (6.3) – –
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an eYcacy with less toxicities [8, 25, 28–31], and
showed response rates of 25–40% approximately.
Recent study of gemcitabine and cisplatin for advanced
biliary tract cancers showed modest response rates of
34.5% with median overall survival of 10.0 months
[28], and another trial showed response rates of 27.5
and 32.5% of stable disease rates [32]. In the latter trial
by Thongprasert et al. [32], 39 out of 40 assessable
patients had histology of cholangiocarcinoma (97.5%).
They showed promising activity of gemcitabine and cis-
platin regimen in patients with cholangiocarcinoma.

With an overall response rate of 40.6%, and 9.4% of
stable disease in addition, and an tolerable toxicity pro-
Wles, the results of this study are comparable with pre-
vious trials of this regimen [27, 32] or other regimens
before [12, 28–31, 33–37] in this patient population
with biliary tract cancers.

New combination regimens and new drugs for bili-
ary tract cancers are emerging recently. Cho et al.
reported combination chemotherapy of capecitabine
and gemcitabine showed 32% of response rate and
14 months of overall survival [25]. Trials with gemcita-
bine and oxaliplatin also showed promising activities.
Andre et al. [38] reported 36% of response rates and
26% of stable disease rates with OS of 15.4 months.
Another trial of gemcitabine and oxaliplatin was per-
formed by Verderame et al. [39] in 2006. They showed
50% response rates, but relatively small number of
patients (24 patients) would be a limitation of that
study. S-1, a novel orally administered drug of another
5-FU analogue, is a promising agent with antitumor
activity in biliary tract cancers. S-1 produced single
agent activity with response rate of 21% and favorable
toxicity proWles in one trial [37]. This agent is now on
several trials in combination with other drugs.

In conclusion, our study indicates that combination
chemotherapy with capecitabine and cisplatin is a
promising and well-tolerated therapeutic option for the
patients with advanced biliary tract cancer. According
to recent trials, capecitabine is one of the most studied
agent for the biliary tract cancer and might be replaced
for continuous 5-FU infusion; thus should be consid-
ered as a promising therapeutic option in the treatment
of biliary tract cancer.
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