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Abstract
AIM: To evaluate the chemotherapeutic outcomes and 
confirm the recent improvement of prognosis for unre-
sectable biliary tract cancer.

METHODS: A total of 186 consecutive patients with 
unresectable biliary tract cancer, who had been treated 
with chemotherapy between 2000 and 2009 at five in-

stitutions in Japan, were retrospectively analyzed. These 
patients were divided into three groups based on the 
year beginning chemotherapy: Group A (2000-2003), 
Group B (2004-2006), and Group C (2007-2009). The 
data were fixed at the end of December 2011. Overall 
survival and time-to-progression were analyzed and 
compared chronologically.

RESULTS: No patient characteristics were significantly 
different among the three groups. The gallbladder was 
involved in about half of the patients in each group, 
and metastatic biliary tract cancer was present in three 
quarters of the enrollees. In Group A, 5-fluorouracil-
based chemotherapies were primarily selected as first-
line chemotherapy, and only 24% were treated with 
second-line chemotherapy. In Group B, gemcitabine 
or S-1 monotherapy was mainly introduced as first-
line chemotherapy, and 51% of the patients who were 
refractory to first-line chemotherapy were treated with 
second-line chemotherapy mainly with monotherapy. 
In Group C, the combination therapy with gemcitabine 
and S-1 was mainly chosen as first-line chemotherapy, 
and 53% of the patients refractory to first-line chemo-
therapy were treated with second-line chemotherapy 
mainly with combination therapy. The median time-
to-progressions were 4.4 mo, 3.5 mo and 5.9 mo in 
Groups A, B and C, respectively (4.4 mo vs  3.5 mo vs  
5.9 mo, P  < 0.01). The median overall survivals were 
7.1, 7.3, and 11.7 mo in Groups A, B and C (7.1 mo vs  
7.3 mo vs  11.7 mo, P  = 0.03). Induction rates of all 
three drugs (gemcitabine, platinum analogs, and fluo-
ropyrimidine) in Groups A, B and C were 4%, 2% and 
27% (4% vs  2% vs  27%, P  < 0.01).

CONCLUSION: The prognosis of unresectable biliary 
tract cancer has improved recently. Using three effec-
tive drugs (gemcitabine, platinum analogs, and fluoro-
pyrimidine) may improve the prognosis of this cancer.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
Biliary tract cancer (BTC) is the sixth leading cause of  
cancer-related death in Japan according to “Cancer Sta-
tistics in Japan (2009)”. Surgery is still the only treatment 
that can cure this life-threatening disease. However, 
many patients are diagnosed at an advanced stage of  dis-
ease. Therefore, chemotherapy is indispensable for the 
treatment of  advanced BTC.

In the 21st century, many clinical trials have been 
conducted to investigate the use of  chemotherapy for 
advanced BTC[1]. Regimens involving 5-fluorouracil were 
widely used around the year 2000. However, gemcitabine 
has now become a key drug based on the results of  sev-
eral retrospective analyses[2,3]. In Japan, gemcitabine and 
S-1 (an oral fluoropyrimidine) have been approved and 
are widely used for the treatment of  BTC[4-8]. Combina-
tion therapy using gemcitabine and S-1 has produced 
promising results in phase Ⅱ studies and is considered 
as one of  the regimen for advanced BTC, particularly in 
Japan[9,10]. Meanwhile, combination therapy with gem-
citabine and cisplatin has become a standard chemother-
apy regimen based on the results of  recent randomized 
controlled studies reported in 2009[11,12].

BTC include the cancers of  several biliary sites, there-
fore the results might have strongly been affected by 
the patient characteristics enrolled in the clinical trial. 
Moreover, most of  these past trials also included both 
unresectable and recurrent cases; however, the progno-
ses of  these two conditions are extremely different[12]. 
One of  the reasons for this difference might be that the 
tumor volume of  recurrent cases was usually smaller 
than that of  unresectable cases. We have previously 
reported that tumor volume affects both the tumor re-
sponse and prognosis in advanced BTC patients who 
received chemotherapy[13]. Another reason might be that 
the tolerance of  chemotherapeutic agents was usually 
poorer in recurrent cases than in unresectable cases. It 
is sometimes difficult to treat recurrent cases with the 
same treatment dose and schedule as unresectable cases 
because metabolism of  the anti-cancer agent is often 
influenced by major surgery[14]. Therefore, it is better to 
separate these two conditions when the treatment out-
comes of  chemotherapy for advanced BTC are analyzed. 
Thus, we conducted a retrospective study to clarify the 
treatment outcomes of  chemotherapy and confirm the 

recent improvement of  prognosis for the treatment of  
unresectable BTC patients.

MATERIALS AND METHODS
Patients and methods
A total of  186 patients with unresectable BTC, who had 
been treated with chemotherapy between 2000 and 2009 
at five institutions in Japan, were retrospectively ana-
lyzed. The patients were divided into three groups: the 
patients who started chemotherapy between 2000 and 
2003 were enrolled as Group A, the patients who started 
chemotherapy between 2004 and 2006 were enrolled as 
Group B and the patients who started chemotherapy 
between 2007 and 2009 were enrolled as Group C. The 
eligibility criteria of  this retrospective study were as fol-
lows: (1) no previous chemotherapy; (2) an Eastern Co-
operative Oncology Group performance score of  0 to 
3; (3) adequate bone marrow function (white blood cell 
count > 3000/mm3, hemoglobin > 9.0 g/dL and platelet 
count > 100 000/mm3), liver function [total bilirubin < 
three times the upper limit of  normal (ULN) and aspar-
tate/alanine transaminase levels < five times the ULN] 
and renal function (creatinine < 1.2 mg/dL or creatinine 
clearance > 50 mL/min); (4) no serious complications; 
(5) no uncontrolled infections; and (6) written informed 
consent from the patient.

Treatment regimen
First-line chemotherapy: Because there was no stan-
dard chemotherapy or efficacious key drug for advanced 
BTC, several 5-fluorouracil-based chemotherapies were 
selected between 2000 and 2003 (Group A). Chemoradi-
ation was primarily selected in cases of  locally advanced 
BTC. The treatment regimen was chosen by the attend-
ing doctor during this period. Starting in the middle of  
2004, gemcitabine monotherapy (1000 mg/m2, days 1, 
8, 15, q 4 wk) was introduced. Several clinical trials have 
been conducted since 2005. First, a feasibility study of  
S-1 monotherapy (80 mg/m2, days 1-28, q 6 wk) was 
started in 2005[7]. A multicenter phase Ⅱ study of  gem-
citabine and S-1 combination therapy (gemcitabine: 1000 
mg/m2, days 1, 15; S-1: 80 mg/m2, days 1-14, q 4 wk) 
started to enroll participants in 2007[9]. Furthermore, a 
randomized phase Ⅱ study comparing gemcitabine and 
S-1 combination therapy (gemcitabine: 1000 mg/m2, 
days 1, 15; S-1: 80 mg/m2, days 1-14, q 4 wk) with gem-
citabine monotherapy (1000 mg/m2, days 1, 8, 15, q 4 
wk) started to enroll participants at the end of  2008. 
After the completion of  this randomized study, gem-
citabine and S-1 combination therapy became the first 
choice for clinical practice.

Second-line chemotherapy: Only certain patients were 
treated with second-line chemotherapy between 2000 and 
2003 (Group A). Several clinical trials of  second-line che-
motherapy have also been conducted since 2007. A mul-
ticenter phase Ⅱ study of  S-1 monotherapy (80 mg/m2, 
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days 1-28, q 6 wk) as a second-line chemotherapy started 
to enroll participants in 2007[8]. Moreover, a feasibility 
study of  gemcitabine and cisplatin combination therapy 
(gemcitabine: 1000 mg/m2, days 1, 8; cisplatin: 25 mg/
m2, days 1, 8, q 3 wk) for refractory BTC was started in 
2008[15]. Recently, gemcitabine and cisplatin combination 
therapy are chosen as second-line chemotherapy in clini-
cal trial.

Statistical analysis
The Mann-Whitney U test was used to compare quanti-
tative variables. The time to progression and overall sur-
vival were calculated using the Kaplan-Meier method. 
The time to progression was calculated from the start 
of  the treatment to the first date of  documented dis-
ease progression. The overall survival was defined as the 
time from the initiation of  therapy to the final follow-
up or until death from any cause. The final analysis was 
conducted using the follow-up data through the end 
of  December 2011 to get enough follow-up periods. 
The JMP 8.0 statistical software program (SAS Institute 
Inc., Cary, NC, United States) was used for all statistical 
analyses.

RESULTS
Patient characteristics
A total of  186 patients with unresectable BTC were 
treated with chemotherapy between January 2000 and 
December 2009. Patient characteristics are shown in 
Table 1. The number of  patients in Group A (2000-2003), 
B (2004-2006) and C (2007-2009) was 25, 54 and 107, 
respectively. No patient characteristics were significantly 
different among the three groups, although the median 
age of  each group became slightly higher with time. 
There were no differences in either the primary biliary 

site or disease status. The gallbladder was involved in 
about half  of  the patients in each group and metastatic 
BTC was present in three quarters of  the enrollees in 
each group.

Chemotherapy
Group A (2000-2003): The regimens for first-line and 
second-line chemotherapy are listed in Table 2. As first-
line chemotherapy, 5-fluorouracil-based chemothera-
pies were primarily selected during this period (sixteen 
patients; 64%). Eight patients (32%) were treated with 
chemoradiation and intra-arterial infusions were deliv-
ered to four patients (16%). In this treatment group, all 
of  the patients progressed with first-line chemotherapy. 
Only six patients (24%) were treated with second-line 
chemotherapy; two patients were treated with gemcitabi-
ne monotherapy and one patient was treated with S-1 

Table 1  Patient characteristics  n  (%)

Group A Group B Group C P  value

Number of patients     25     54    107
Age (yr) 0.08
   Median     64     66     68
   Range     47-81     35-84     24-89
Gender 0.20
   Male 11 (44) 28 (52) 66 (62)
   Female 14 (56) 26 (48) 41 (38)
ECOG performance score 0.12
   0 10 (40) 13 (24) 46 (43)
   1 12 (48) 37 (69) 50 (47)
   2-3   3 (12) 4 (7) 11 (10)
Primary biliary site 0.47
   Gallbladder 14 (56) 22 (41) 46 (43)
   Intra-hepatic bile duct   5 (20) 21 (39) 40 (37)
   Extra-hepatic bile duct   6 (24)   9 (16) 20 (19)
   Ampulla of Vater 0 (0) 2 (4) 1 (1)
Disease status 0.76
   Locally advanced   6 (24) 15 (28) 24 (22)
   Metastatic 19 (76) 39 (72) 83 (78)

ECOG: Eastern Cooperative Oncology Group.

Table 2  Regimens for first-line and second-line treatment

First-line treatment
   Group A (n = 25)
      5-fluorouracil + radiation 5
      5-fluorouracil ia + radiation 2
      5-fluorouracil + cisplatin + radiation 1
      5-fluorouracil ia 1
      5-fluorouracil + doxorubicin + mitomycin C ia 1
      5-fluorouracil + cisplatin 3
      5-fluorouracil + doxorubicin + mitomycin C 1
      Uracil-tegafur 2
      Gemcitabine 9
   Group B (n = 54)
      5-fluorouracil + radiation 2
      5-fluorouracil ia + radiation 2
      Uracil-tegafur + radiation 1
      5-fluorouracil 1
      5-fluorouracil + doxorubicin + mitomycin C 2
      Gemcitabine 25
      S-1 20
      Gemcitabine + cisplatin 1
   Group C (n = 107)
      Gemcitabine + S-1 62
      Gemcitabine 44
      S-1 1
Second-line treatment
   Group A (n = 6)
      Gemcitabine 2
      Gemcitabine ia 1
      5-fluorouracil + radiation 1
      S-1 1
      Uracil-tegafur 1
   Group B (n = 27)
      Gemcitabine 14
      S-1 9
      S-1 + interferon-α 1
      5-fluorouracil 2
      Mitomycin C 1
   Group C (n =  51)
      Gemcitabine + cisplatin 28
      Gemcitabine 6
      S-1 13
      Cisplatin ia 1
      5-fluorouracil + interferon-α 1
      Irinotecan 1
      Uracil-tegafur 1
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monotherapy, uracil-ftorafur monotherapy, 5-fluoroura-
cil-based chemoradiation and intra-arterial infusion of  
gemcitabine. Of  all, only one patient (4%) was treated 
with all three effective drugs (gemcitabine, platinum ana-
logs and fluoropyrimidine) in this group.

Group B (2004-2006): During this period, gemcitabine 
or S-1 monotherapy was primarily selected for first-line 
chemotherapy (83%); twenty-five patients (46%) un-
derwent gemcitabine monotherapy and twenty patients 
(37%) underwent S-1 monotherapy. In this treatment 
group, fifty-three patients progressed with first-line che-
motherapy. Of  the patients who were refractory to first-
line chemotherapy, twenty-seven patients (51%) were 
treated with second-line chemotherapy, fourteen patients 
were treated with gemcitabine monotherapy and nine 
patients were treated with S-1 monotherapy. Sequential 
monotherapy of  gemcitabine and S-1 was introduced 
during this period. Of  all, only one patient (2%) was 
treated with all three effective drugs (gemcitabine, plati-
num analogs and fluoropyrimidine) in this group.

Group C (2007-2009): As first-line chemotherapy, com-
bination therapy with gemcitabine and S-1 was intro-
duced and used predominantly during this period (in 
58% of  patients). In this treatment group, ninety-nine 
patients progressed with first-line chemotherapy. Of  
these patients, fifty-two (53%) were treated with second-
line chemotherapy; twenty-eight patients were treated 
with gemcitabine and cisplatin combination therapy, six 
patients were treated with gemcitabine monotherapy and 
thirteen patients were treated with S-1 monotherapy. 
During this period, sequential combination therapy using 
gemcitabine, S-1 and cisplatin was primarily prescribed. 
Of  all, twenty-nine patients (27%) were treated with all 
three effective drugs (gemcitabine, platinum analogs and 
fluoropyrimidine) in this group.

Time-to-progression and overall survival
The median times-to-progression in Groups A, B and 
C were 4.4 mo (95% CI, 2.0-8.6 mo), 3.5 mo (95% CI, 
2.8-4.5 mo) and 5.9 mo (95% CI, 5.2-7.3 mo), respec-
tively (log-rank test; P < 0.01) (Figure 1A). There was no 
difference between Groups A and B (log-rank test; P = 
0.20). The median overall survival times in Groups A, B 
and C were 7.1 mo (95% CI, 5.1-13.1 mo), 7.3 mo (95% 
CI, 6.6-9.5 mo) and 11.7 mo (95% CI, 9.2-13.7 mo), 
respectively (log-rank test; P = 0.03) (Figure 1B). There 
was also no difference between Groups A and B (log-rank 
test; P = 0.41).

After assessing the treatment outcomes of  each pri-
mary biliary site, the median overall survival for patients 
with gallbladder cancer (n = 46), intrahepatic cholangio-
carcinoma (n = 40) and extrahepatic cholangiocarcinoma 
(n = 20) in Group C (2007-2009) was 9.1 mo (95% CI, 
5.2-12.5 mo), 12.4 mo (95% CI, 6.7-19.4 mo) and 14.9 
mo (95% CI, 11.1 mo - not reached), respectively (log-
rank test; P = 0.049).

DISCUSSION
Many clinical trials investigating the use of  chemotherapy 
for advanced BTC have been reported since 2000, al-
though most of  these previous trials included both unre-
sectable and recurrent cases[16]. However, the prognoses 
of  these two conditions are extremely different[12]. In 
BT-22 study, the median overall survivals of  unresectable 
and recurrent BTC, who were treated with the combina-
tion therapy of  gemcitabine and cisplatin, were 9.4 mo 
and 16.1 mo, respectively. Thus, the patient characteristics 
strongly affect the results of  clinical trial for advanced 
BTC, though most previous trial did not report the detail 
about the prognosis of  unresectable BTC. In our ret-
rospective study, we ascertained that the prognosis for 
unresectable BTC has actually improved in recent years 
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Figure 1  Time-to-progression curves (A) and overall survival curves (B) of patients with unresectable biliary tract cancer. A: The median time to progression 
was 4.4 mo, 3.5 mo and 5.9 mo in Groups A, B and C, respectively (log-rank test; P < 0.01). There was no difference between Groups A and B (log-rank test; P = 0.20); 
B: The median overall survival was 7.1 mo, 7.3 mo and 11.7 mo in Groups A, B and C, respectively (log-rank test; P = 0.03). There was no difference between Groups 
A and B (log-rank test; P = 0.41).
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(Group C; 2007-2009) and the median overall survival 
has reached approximately one year. We also confirmed 
that the prognoses for unresectable BTC at several bili-
ary sites are actually different and that the prognosis for 
unresectable gallbladder cancer is still extremely poor.

The median overall survival of  Group C (2007-2009) 
was 11.7 mo (95% CI, 9.2-13.7 mo). The difference be-
tween the median overall survival and the median time 
to progression increased with time (Group A, 2.7 mo; 
Group B, 3.8 mo; Group C, 5.8 mo). The rate of  second-
line chemotherapy also increased in Group B (51%) and 
Group C (53%). However, greater improvement was ob-
served only in Group C, which may have been caused by 
the use of  three effective agents (gemcitabine, platinum 
analogs and fluoropyrimidine). In fact, induction rates of  
these three effective drugs in Groups A, B and C were 
4%, 2% and 27% (P < 0.01). Therefore, using three ef-
fective drugs (gemcitabine, platinum analogs and fluoro-
pyrimidine) may improve the prognosis of  unresectable 
BTC.

One limitation of  this retrospective study is that the 
regimens in each group were not uniform. However, the 
improvement of  prognosis for unresectable BTC in clin-
ical settings was confirmed because all of  the patients 
who underwent chemotherapy in the past ten years were 
included in this retrospective study. Another limitation is 
that gemcitabine and S-1 had mainly been used for first-
line chemotherapy because the efficacy of  gemcitabine 
and cisplatin combination therapy was reported in 2009. 

In conclusion, the use of  chemotherapy for unre-
sectable BTC has made recent advances and the median 
overall survival has reached approximately one year. 
However, the prognosis of  unresectable gallbladder can-
cer is still exceedingly poor. Using three effective drugs 
(gemcitabine, platinum analogs and fluoropyrimidine) 
may improve the prognosis of  unresectable BTC. Future 
assessments are needed to establish the best strategy for 
using these three effective drugs (gemcitabine, platinum 
analogs and fluoropyrimidine) for the treatment of  unre-
sectable BTC.
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