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Abstract

Background: There is little established evidence regarding treatment
strategies for unresectable biliary tract cancer (BTC). This study
aimed to clarify the situation of multidisciplinary treatment for unre-
sectable BTC in the 2000s when there was no international standard
first-line therapy.

Methods: We retrospectively reviewed 315 consecutive patients with
unresectable BTC who had been treated at seven tertiary institutions
in Kanagawa Prefecture, Japan between 1999 and 2008.

Results: The unresectable factors were as follows: locally advanced,
101 cases (32.1%); hematogenous metastases, 80 cases (25.4%); and
peritoneal dissemination, 30 cases (9.5%). Chemotherapy or radiation
therapy was administered to 218 patients (69.2%). The best support-
ive care was provided in 97 cases (30.8%). The most common regi-
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men was gemcitabine monotherapy, followed by gemcitabine com-
bination therapy and S-1 monotherapy. The 1- and 2-year survival
rates of all patients were 34.6% and 12.2%, respectively. The median
survival time (MST) was 8 months in all patients. The 1-year survival
rate was 65%, and the MST was 12 months among the locally ad-
vanced patients, whereas patients with peritoneal dissemination had
the worst outcome; the 1-year survival rate was 7%, and the MST was
5 months. Among treated 90 cases of perihilar cholangiocarcinoma,
patients who received chemoradiotherapy (n = 24) had a significantly
better outcome than those who received chemotherapy alone (MST:
20 vs. 11 months, P <0.001).

Conclusions: Unresectable BTC has heterogeneous treatment out-
comes depending on the mode of tumor extension and location.
Multidisciplinary treatment seems useful for patients with locally
advanced BTC, whereas patients with metastatic disease still have a
poor prognosis.

Keywords: Biliary tract cancer; Cholangiocarcinoma; Chemothera-
py; Unresectable biliary tract caner

Introduction

Biliary tract cancer (BTC) is a devastating disease. The annual
prevalence rate has increased [1]. People in Eastern Asia suf-
fer from the disease more frequently than people in the United
States and Europe [2, 3]. In Japan, the disease affects approxi-
mately 22,000 people per year. Moreover, 18,000 people die
annually from this disease [4].

Surgical resection remains the only potentially curative
treatment currently. However, the resection rate was report-
edly 71.5% in the Japanese registry [5]. Even among resected
cases, patients who were postoperatively diagnosed with pN1
or R1/2 had an unsatisfactory prognosis, with a 5-year over-
all survival (OS) rate of approximately 20% [6]. Therefore,
there is no doubt that multidisciplinary treatment has an es-
sential role in the treatment strategy for BTC. However, there
had been no established standard chemotherapy regimen for
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patients with unresectable BTC for decades until the ABC-
02 trial, the first phase I1I randomized trial reported in 2009
[3]. The trial demonstrated that the median survival was 11.7
months in the gemcitabine plus cisplatin (GC) group com-
pared with 8.1 months in the gemcitabine alone group (P <
0.001). Eckel et al also suggested that gemcitabine combined
with platinum compounds might improve BTC survival in a
pooled analysis [7]. Meanwhile, there is still little evidence
for standard chemotherapy in Eastern Asia, including Japan.
Most previous studies were small case series from single in-
stitutions.

The purpose of the present study was to clarify the impact
of multidisciplinary treatment for unresectable BTC according
to unresectable factors in a multicenter retrospective observa-
tional study.

Materials and Methods

A total of 315 consecutive patients with unresectable BTC
who had received treatment at seven tertiary institutions in
the Kanagawa Pancreatobiliary Cancer Study Group be-
tween January 1999 and December 2008 were enrolled. All
315 patients were diagnosed with BTC by pathologically or
imaging and classified as unresectable by imaging. Linkable
anonymized data were collected from the institutions and an-
alyzed retrospectively. The questionnaire items were as fol-
lows: age, sex, primary tumor location, unresectable factors,
chemotherapy regimen, number of chemotherapy sessions,
existence of radiation therapy, clinical course, and survival
outcome. Patients with carcinoma of the ampulla of Vater
were excluded from the study. Unresectable factors were
classified into the following categories: locally advanced le-
sions, distant metastases, or the factors of patients’ conditions
such as Eastern Cooperative Oncology Group performance
status (PS) > 2, insufficient future remnant liver volume, or
patients’ will. Locally advanced lesions were defined as mas-
sive invasion to the main trunk of the portal vein, hepatic
arteries, or the anatomical limits of ductal resection bilater-
ally, which is the tumor extends beyond the umbilical portion
and the bifurcation of the anterior and posterior branch of
the right portal vein [8]. In addition, cases with insufficient
liver function were included, even if anatomically resectable
by trisectionectomy. During the study period, hepatic arterial
resections were performed for few limited patients. Chemo-
therapy was performed for patients with PS 2 or below, and
PS 3 or above was not meant for treatment.

Statistical analyses

The Chi-squared and Fisher’s exact tests were used to com-
pare non-parametric categorical variables. The Kruskal-Wallis
test was used to compare non-parametric continuous variables.
The survival rate was calculated using the Kaplan-Meier meth-
od and compared with the log-rank test. Statistical significance
was set at P < 0.05. All analyses were performed using SPSS
software ver. 21 (IBM, Armonk, NY).
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Ethics approval and consent to participate

This research was conducted in accordance with the principles
of the 1964 Helsinki Declaration. Informed consent was ob-
tained in the form of opt-out on the website. Those who reject-
ed were excluded. The Yokohama City University Ethics Com-
mittee approved this study (approval number: B170200011).

Results

Patient characteristics

The median age was 69 years (range: 37 - 92 years). A total
of 195 patients were male, and 120 were female. The tumors
were located mostly in the perihilar bile duct in 140 patients
(44.4%), followed by the gallbladder in 80 patients (25.4%),
intrahepatic bile duct in 75 patients (23.8%), and distal bile
duct in 20 patients (6.4%).

The unresectable factors were as follows: 101 patients
(32.1%) had locally advanced lesions; 80 patients (25.4%) had
hematogenous metastases, such as liver, lung, or bone metas-
tases; 45 patients (14.3%) had massive para-aortic lymph node
metastases; and 30 patients (9.5%) had peritoneal dissemina-
tion, which was confirmed histologically by exploratory lapa-
rotomy. Fifty-nine patients (18.7%) were unable to receive any
surgical treatment because of their conditions.

Table 1 summarizes the patients’ characteristics accord-
ing to the primary tumor location. In gallbladder cancer cases,
cT4 cases were seen in 84% of cases, and lymph node me-
tastasis was seen in 95.1% of cases. Perihilar cholangiocarci-
noma cases tended to have local extension, while more than
half of the patients with other diseases had distant metastasis.
The most common unresectable factor among perihilar chol-
angiocarcinoma was locally advanced lesions (38.6%). On the
other hand, the major unresectable factor among gallbladder
cancers was the presence of distant metastases, such as he-
matogenous metastases (33.3%) and peritoneal dissemination
(13.6%). Patients with perihilar or distal cholangiocarcinoma
developed jaundice more frequently. Over 90% of patients
with perihilar and distal cholangiocarcinoma require biliary
drainage. Chemotherapy was performed more frequently than
other treatments, regardless of the primary tumor location.
Patients with perihilar cholangiocarcinoma received chemo-
radiotherapy more frequently than patients with other tumors.
Radiation therapy was performed on the primary lesion, and
97% of the radiation therapy was external beam radiation
therapy.

Treatment

Two hundred eighteen patients (69.2%) received anti-cancer
treatment. Twenty-one patients (6.6%) received radiotherapy
alone. A total of 198 patients (62.9%) underwent various types
of chemotherapy: 154 patients (48.4%) received chemothera-
py alone, and 44 patients (13.8%) received chemoradiothera-
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Table 1. Patients’ Characteristics According to Tumor Location

Variable IHCC (N =174) Hilar (N = 140) Distal (N = 20) GB (N =81) P value
Age (years), median (range) 66 (37 - 82) 70 (39-92) 71 (38 - 85) 70 (40 - 82) 0.0632
TNM classification
cT4, n (%) 49 (66.2) 90 (64.3) 13 (65) 68 (84) <0.001
cN1, n (%) 56 (75.7) 91 (65) 17 (85) 77 (95.1) <0.001
cM1, n (%) 42 (56.8) 49 (35) 13 (65) 56 (69.1) 0.011
Reasons for unresectability, n (%)
Locally advanced 21(28.4) 54 (38.6) 6 (30.0) 20 (24.7) 0.171
Paraaortic LN metastases 10 (13.5) 13 (9.3) 5(25.0) 17 (21.0) 0.012
Hematogenous metastases 21 (28.4) 28 (20.0) 4(20.0) 27 (33.3) 0.183
Peritoneal dissemination 9(12.2) 9 (6.4) 1(5.0) 11 (13.6) 0.076
Patients’ condition 13 (17.5) 36 (25.7) 4(20.0) 6(7.4) 0.020
Jaundice, n (%)
Present 38 (51.4) 115 (82.1) 16 (80.0) 53 (65.4) <0.001
Absent 36 (48.6) 25 (17.9) 4(20.0) 28 (34.6)
Biliary drainage, n (%)
Presents 48 (64.9) 133 (95.0) 19 (95.0) 67 (82.7) <0.001
Absent 26 (35.1) 7 (5.0) 1(5.0) 14 (17.3)
Treatment, n (%)
Chemotherapy alone 46 (62.2) 48 (34.3) 14 (70.0) 46 (56.8) <0.001
Radiation alone 4(5.4) 14 (10.0) 1(5.0) 2 (2.5) 0.165
Chemoradiation 7(9.5) 28 (20.0) 2 (10.0) 6(7.4) 0.031
Best supportive care 17 (23.0) 50 (35.7) 3 (15.0) 27 (33.3) <0.001

Chi-squared and Fisher’s exact test (2Kruskal Wallis test). IHCC: intrahepatic cholangiocarcinoma; Hilar: hilar cholangiocarcinoma; Distal: distal bile

duct cancer; LN: lymph node; GB: gallbladder cancer.

py. The details of the chemotherapeutic regimens are presented
in Table 2 (including patients receiving chemoradiotherapy).
Seventy-eight patients (39.4%) received gemcitabine mono-
therapy, and forty-five patients (22.7%) received gemcitabine
combination therapy as first-line treatment. Forty patients
(20.2%) received S-fluorouracil (5-FU)-based therapy, and
twenty-three patients (11.6%) received S-1, oral fluoropy-
rimidine, and monotherapy as the first-line treatment. Of the
198 patients who received first-line chemotherapy, 68 (34.3%)
subsequently underwent second-line chemotherapy. Of the 68
patients who received second-line chemotherapy, 19 (27.9%)
subsequently underwent third-line chemotherapy.

Table 2. Details of Chemotherapy

Survival outcome

The 1-year and 2-year survival rates of all patients were 34.6%
and 12.2%, respectively. The median OS was 8 months. Figure
1 shows the Kaplan-Meier curves stratified according to tumor
location. Patients with distal cholangiocarcinoma had the most
favorable prognosis; the 1-year and 2-year survival rates were
50.1% and 33.4%, respectively, and the median OS was 13
months. Among patients with hilar cholangiocarcinoma, the
1-year and 2-year survival rates were 42.6% and 18.7%, re-
spectively, and the median OS was 10 months. Patients with
gallbladder cancer had significantly worse prognosis than pa-

Line of chemotherapy First (n = 198)

Second (n = 68)

Third (n =19)

GEM alone 78 (39.4%) 15 (22.1%) 5(26.3%)
GEM combination 45 (22.7%) 24 (35.3%) 4 (21.1%)
S-1 alone 23 (11.6%) 20 (29.4%) 4(21.1%)
5-FU based 40 (20.2%) 4 (5.9%) 0
Others 12 (6.1%) 5(7.4%) 6 (31.6%)
GEM: gemcitabine monotherapy; 5-FU: 5-fluorouracil.
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Figure 1. Overall survival stratified according to primary tumor location. MST: median survival time; IHCC: intrahepatic cholan-
giocarcinoma; GB: gallbladder cancer; yr: year; mo: months.
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Figure 2. Overall survival stratified according to reason for unresectability. MST: median survival time; LN: lymph node; yr: year;
mo: months.
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Figure 3. Overall survival stratified according to treatment. MST: median survival time; yr: year; mo: months.

tients with hilar cholangiocarcinoma, and the 1-year and 2-year
survival rates were 29.4% and 5.4%, respectively (P = 0.019).
Patients with intrahepatic cholangiocarcinoma had the worst
prognosis. The 1-year and 2-year survival rates were 22.2%
and 1.7%, respectively, and the median OS was only 6 months.

Figure 2 shows the survival outcomes, which were strati-
fied according to unresectable factors. The 1-year and 2-year
survival rates were 48.5% and 16.8%, respectively, and the me-
dian OS was 12 months among patients with locally advanced
lesions. The 1-year and 2-year survival rates were 20.9% and
4.5%, respectively, and the median OS was 7 months among
patients with hematogenous metastases. Patients with perito-
neal dissemination had extremely poor prognosis, with 1-year
and 2-year survival rates of 6.9% and 4.0%, respectively, and a
median OS of only 5 months.

Survival outcomes stratified according to treatment are
shown in Figure 3. The 1-year and 2-year survival rates were
37.0% and 10.6%, respectively, and the median OS was 11
months (hazard ratio (HR): 0.495, 95% confidence interval
(CI): 0.376 - 0.652, P < 0.001) in those who received chemo-
therapy alone, which were significantly better than those who
received the best supportive care: 14.7% and 4.0%, and 4
months. In addition, the chemoradiotherapy group showed a
significantly more favorable 1-year survival rate (61.3%) and
median OS (14 months) than those who received chemothera-
py alone (P = 0.009).

Figure 4 demonstrates the relationship between the num-
ber of chemotherapeutic regimens and survival outcomes. The
1-year survival rate and median OS among patients who were
treated with one regimen were 41.7% and 11 months, respec-
tively. The 1-year survival rate and median OS among patients
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treated with two or three regimens were 52.9% and 14 months,
and 71.4% and 14 months, respectively. There was no signifi-
cant difference between patients treated with only one regimen
and those treated with two regimens (P = 0.360). There was no
significant difference in prognosis regardless of the regimen
chosen for first-line chemotherapy. However, the gemcitabine
combination group was more likely to have a favorable prog-
nosis than the gemcitabine monotherapy group (P=10.33) or the
S-1 monotherapy group (P = 0.32). The 1-year survival rates
in the gemcitabine combination, gemcitabine monotherapy,
and S-1 monotherapy groups were 56.8%, 42.4%, and 47.8%,
respectively. The median OS in the gemcitabine combination,
gemcitabine monotherapy, and S-1 monotherapy groups was
14.0 months, 11.0 months, and 11.0 months, respectively.

Focusing on survival outcome, stratified according to
treatment among patients with locally advanced lesions, the
I-year survival rate, and median OS were 76.1% and 18
months in the chemoradiotherapy group (Fig. 5). Those of the
patients who received chemotherapy alone were 45.8% and
12.0 months. Those of the patients who received radiotherapy
alone were 50.0%, and 10 months, there was no significant
difference compared to chemoradiotherapy. Patients with lo-
cally advanced perihilar cholangiocarcinoma (n = 54) had the
best prognosis (data not shown). In particular, in the chem-
oradiotherapy group, the I-year and 2-year survival rates
were 86.6% and 33.3%, respectively. The median OS was 20
months (HR: 0.442, 95% CI: 0.236 - 0.830, P =0.110), which
was more favorable than those who received chemotherapy
alone, where the 1-year survival rate was 36.8%, and the me-
dian OS was 11 months (HR: 0.634, 95% CI: 0.369 - 1.090,
P=0.100).
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Figure 4. Overall survival stratified according to number of regimens. MST: median survival time; yr: year; mo: months; 5-FU:
5-fluorouracil.
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Figure 5. Survival outcomes in locally advanced group. MST: median survival time; yr: year; mo: months.
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Discussion

In the present study, we investigated the outcome of unre-
sectable BTC patients treated with systemic therapy alone or
combined with radiation therapy. This study focused on the
outcomes of BTC in the 2000s when there was no international
standard first-line therapy for unresectable BTC patients. Few
reports demonstrated the outcome of a heterogeneous group
with different types of BTC with a large-scale cohort in a mul-
ticenter setting focusing on the era. Furthermore, the long-term
results of chemoradiotherapy for perihilar cholangiocarcino-
ma in a multicenter setting, rather than a single-center study,
showing 18 months in the pre-GC therapy era, may be of value
as a reference.

Some studies have previously reported that the median OS
among patients with unresectable BTC was 12 - 14 months
with gemcitabine combination therapy [9-12]. The ABC-02
trial, the first randomized phase III trial of gemcitabine com-
bination therapy in the UK, also demonstrated a median OS of
11.7 months in the GC group, compared to 8.1 months in the
gemcitabine monotherapy group (P < 0.001) [7]. The present
study showed survival outcomes comparable to those of pre-
vious studies, although this was a retrospective and observa-
tional study: the median OS was 14 months in the gemcitabine
combination group and 11 months in the gemcitabine mono-
therapy group. Simultaneously, the present study clarified that
unresectable BTC is a heterogeneous disease that includes the
various statuses of patients’ backgrounds. The present study
also showed that patients treated with gemcitabine combina-
tion therapy as the first-line regimen were more likely to have
a favorable prognosis than patients treated with gemcitabine
or S-1 monotherapy. GC therapy has been established as a
new standard first-line chemotherapy after the ABC-02 trial.
However, in Japan, gemcitabine plus S-1 combination (GS)
therapy has been frequently used since cisplatin was not ap-
proved for BTC until February 2012. A randomized phase I
trial which compared GS therapy with S-1 alone (JCOGO0805)
reported that there was a significant difference in median pro-
gression-free survival between GS and S-1 alone (7.1 months
vs. 4.2 months, P < 0.0001) [12]. Subsequently, a randomized
phase III study revealed that GS therapy is non-inferior to GC
therapy for advanced BTC (JCOG 1113) [13], which was pub-
lished in 2019. Furthermore, Sakai et al reported the superior-
ity of gemcitabine/cisplatin/S-1 combination (GCS) therapy
over GC therapy, and GCS therapy has become the first-line
therapy for unresectable BTC patients in Japan [14]. The pre-
sent study is significant because it summarizes the situation on
the eve of the advent of GCS therapy.

Second-line chemotherapy may be beneficial for selective
patients, although its efficacy for unresectable BTC remains
controversial [15, 16]. Some retrospective studies have report-
ed that OS since the start of second-line chemotherapy is 6.7 -
7.5 months [17, 18]. In the BT-22 study, Furuse et al found that
a different induction rate of second-line chemotherapy (75%)
could potentially improve OS compared with that in the ABC-
02 study (17.8%) [6, 10, 18]. Although there was no significant
difference in the present study, second-line chemotherapy im-
proved OS by 3 months.
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The efficacy of molecular-targeted agents and cytotoxic
drugs has also been investigated in recent trials. A phase II
study reported that the addition of sorafenib, an oral multiki-
nase inhibitor, to GC therapy did not improve survival out-
comes [19]. Another phase II trial also showed that sorafenib
and erlotinib combination therapy did not improve efficacy
[20]. Recently, genomic analysis has led to the use of various
molecular-targeted drugs. Although genomic analysis shows
that only a small percentage of patients may benefit from mo-
lecular-targeted drugs, whether cytotoxic or molecular-target-
ed drugs should be used in the second line remains to be seen.

Patients with distal or hilar cholangiocarcinoma had a rel-
atively favorable prognosis, whereas patients with intrahepatic
cholangiocarcinoma or gallbladder cancer had a poor progno-
sis, which was similar to a previous study [21]. One of the rea-
sons for this result may be that patients with unresectable in-
trahepatic cholangiocarcinoma or gallbladder cancer are more
likely to have distant metastases than patients with perihilar or
distal cholangiocarcinoma: 67.9% of patients with gallbladder
cancer had distant metastases, whereas 35.7% of patients with
perihilar cholangiocarcinoma had distant metastases in the
present study. Perihilar and distal cholangiocarcinoma often
cause jaundice from the early phase; therefore, relatively early
detection may be possible.

Moreover, the prognosis was remarkably different de-
pending on the reason for unresectability, especially between
patients with only locally advanced lesions and distant metas-
tases. Patients with peritoneal dissemination or hematogenous
metastasis had poor prognosis; their median OS did not reach
10 months despite combined chemoradiotherapy. On the oth-
er hand, patients with locally advanced cholangiocarcinoma
treated with combined chemoradiotherapy achieved the best
outcome, with a median OS of 20 months. This result was
comparable to a previous study that reported a median OS
with radiotherapy of 22.2 months [21]. This was equivalent
to the median OS in the non-curative resection group (19.4
months) among perihilar cholangiocarcinomas in a retrospec-
tive study [21]. Nagino et al showed that NO and RO subgroups
had favorable prognoses, whereas the median OS in the node-
positive subgroup was only 18 months in resected perihilar
cholangiocarcinoma, which was equivalent to the median
OS of the locally advanced group in the present study [5].
Chemoradiotherapy might be an optional strategy for locally
advanced patients who have contraindications for surgery, al-
though surgical resection remains the only potentially curative
treatment for BTC. Therefore, surgical resection is the only
way to achieve long-term survival.

A limitation of the present study is that it was a retrospec-
tive observational study conducted before the ABC-02 trial.
However, it is worthwhile to note that this was a multicenter
study with a large cohort. Unlike pancreatic cancer, the resecta-
bility of BTC is not clearly defined internationally. There may
also be some differences in the definition of “local progression”
among surgeons and institutions. Similarly, there might be in-
ter-institutional differences in the patient factors of unresecta-
bility, age, and liver functional reserve. In the future, clinical
trials should consider this heterogeneity in unresectable BTC.

In conclusion, the present study demonstrated the heter-
ogeneity of unresectable BTC. Furthermore, it suggests that
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gemcitabine combination therapy with radiotherapy is appro-
priate for selected patients with locally advanced BTC, espe-
cially perihilar cholangiocarcinoma in that era. On the other
hand, patients with metastatic BTC still have a poor prognosis
even after receiving gemcitabine combination therapy.
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CI: confidence interval; GS: gemcitabine plus S-1; GCS: gem-
citabine plus cisplatin plus S-1
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