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Abstract
AIM: To evaluate the differences in the treatment 
outcomes between the unresectable and recurrent 
biliary tract cancer patients who received chemotherapy.

METHODS: Patients who were treated with gemcitabine 
and S-1 combination therapy in the previous prospective 
studies were divided into groups of unresectable 
and recurrent cases. The tumor response, time-to-
progression, overall survival, toxicity, and dose intensity 
were compared between these two groups.

RESULTS: Response rate of the recurrent group was 
higher than that of the unresectable group (40.0% vs 
25.5%; P  = 0.34). Median time-to-progression of the 
recurrent and unresectable groups were 8.7 mo (95%CI), 
1.2 mo, not reached) and 5.7 mo (95%CI: 4.0-7.0 mo), 
respectively (P  = 0.14). Median overall survival of the 
recurrent and the unresectable groups were 16.1 mo 
(95%CI: 2.0 mo-not reached) and 9.6 mo (95%CI: 
7.1-11.7 mo), respectively (P  = 0.10). Dose intensities 
were significantly lower in the recurrent groups 
(gemcitabine: recurrent group 83.5% vs  unresectable 
group 96.8%; P  < 0.01, S-1: Recurrent group 75.9% 
vs  unresectable group 91.8%; P  < 0.01). Neutropenia 
occurred more frequently in recurrent group (recurrent 
group 90% vs unresectable group 55%; P = 0.04).

CONCLUSION: Not only the efficacy but also the 
toxicity and dose intensity were significantly different 
between unresectable and recurrent biliary tract cancer.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Many chemotherapeutic studies of advanced 
biliary tract cancer include both unresectable and 
recurrent cases. However, the treatment outcomes of 
these two conditions might be different. We therefore 
conducted a pooled analysis of two prospective studies 
to evaluate the differences in the treatment outcomes 
between the unresectable and recurrent cases in 
patients with advanced biliary tract cancer patients 
who received chemotherapy. From our pooled analysis, 
not only the efficacy but also the toxicity and dose 
intensity were significantly different between these 
two conditions. Therefore, it is better to evaluate the 
unresectable and recurrent cases separately in future 
prospective studies.
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INTRODUCTION
Gemcitabine and cisplatin (GC) combination therapy is 
currently the standard care for the treatment of  advanced 
biliary tract cancer (BTC)[1-4]. The efficacies of  GC 
combination therapy were also confirmed in a study with 
Japanese patients[5-9]. However, this study highlighted 
the differences of  efficacy between the unresectable and 
recurrent cases. In fact, the median overall survival of  
unresectable and recurrent cases was 9.4 mo and 16.1 
mo, respectively.

Extended surgeries, such as a major hepatectomy or 
a pancreatoduodenectomy, were usually performed for 
the treatment of  BTC. The patients who received these 
extended surgeries did not usually tolerate the standard 
dose of  chemotherapy and needed dose modifications[10]. 
In adjuvant settings, dose modifications were needed, 
especially after a major hepatectomy, when the patients 
were treated with gemcitabine and S-1 (GS) combination 
therapy[11-13]. However, the same treatment regimens were 
often delivered for the recurrent cases. Because there is 
currently no study that evaluates the differences of  dose 
intensity between unresectable and recurrent cases, it is 
unknown if  patients with recurrent tumors can tolerate 
the standard dose of  chemotherapy.

Therefore, we conducted a pooled analysis using 
two prospective study data to clarify differences in the 
treatment outcomes between unresectable and recurrent 
cases receiving GS combination therapy in patients with 
advanced BTC. GS combination therapy is one of  the 

promising regimens for advanced BTC, and a phase Ⅲ 
study comparing GS with GC combination therapy has 
started in Japan[14-17].

MATERIALS AND METHODS
Patients and methods
Data from patients treated with GS combination 
therapy were collected from two prospective studies: 
the phase Ⅱ study of  GS combination therapy and the 
randomized phase Ⅱ study comparing GS combination 
therapy vs gemcitabine monotherapy[14,16]. The same study 
group conducted these two prospective studies, and 
the treatment regimens and assessments were the same 
between these two studies. The enrolled patients were 
divided into unresectable and recurrent groups and were 
used to compare the treatment outcomes.

Treatment regimen and dose modification
Gemcitabine was given intravenously at 1000 mg/m2 
over 30 min on days 1 and 15, repeated every 4 wk. 
S-1 was administered orally, twice daily from days 1 to 
14, followed by a 2-wk rest. Three doses of  S-1 were 
established according to the body surface area (BSA) as 
follows: BSA < 1.25 m2, 80 mg/d; 1.25 m2 

≤ BSA < 
1.5 m2, 100 mg/d; and BSA ≥ 1.5 m2, 120 mg/d. The 
dose reduction was based on any adverse effects graded 
according to the National Cancer Institute Common 
Terminology Criteria of  Adverse Events (CTCAE) 
version 3.0. In the case of  a grade 3/4 hematological 
toxicity or a grade 2 or higher non-hematological 
toxicity, the treatment was temporarily suspended. After 
confirming the resolution to a grade 1 toxicity level or 
lower, the treatment was restarted at a reduced dose. At 
first, S-1 was reduced to the following doses: BSA < 
1.25 m2, 60 mg/d; 1.25 m2 ≤ BSA < 1.5 m2, 80 mg/d; 
and BSA ≥ 1.5 m2, 100 mg/d. If  the toxicity occurred 
despite S-1 reduction, the gemcitabine dose was reduced 
to 800 mg/m2. If  further toxicity was observed, the dose 
was reduced again. The S-1 dose was reduced to the 
following doses: BSA < 1.25 m2, 40 mg/d; 1.25 m2 ≤ 
BSA < 1.5 m2, 60 mg/d; and BSA ≥ 1.5 m2, 80 mg/d, 
and the gemcitabine dose was reduced to 600 mg/m2. If  
further dose reduction was needed, the study treatment 
was put on hold. No dose re-escalation was allowed. 
The study treatments were continued until the disease 
progression, unacceptable toxicity, or patients’ refusal.

Response and toxicity assessment
The pretreatment evaluation included a medical history 
and physical examination, a complete blood count, a 
serum biochemical test, urinalysis and an echocardiogram. 
The Eastern Cooperative Oncology Group (ECOG) 
performance status and laboratory tests that included 
complete blood counts and serum biochemical tests were 
checked every two weeks. Carcinoembryonic antigen 
(CEA) and carbohydrate antigen 19-9 (CA19-9) levels 
were measured at the beginning of  the study and at day 

18453 December 28, 2014|Volume 20|Issue 48|WJG|www.wjgnet.com

Sasaki T et al . Treatment outcomes of advanced biliary cancer



1 of  each cycle. Pretreatment evaluation using contrast-
enhanced computed tomography (CT) or magnetic 
resonance imaging (MRI) was conducted within 4 wk 
before enrollment of  the patients. The tumor response 
was assessed every two cycles, and the toxicity was 
evaluated using CTCAE version 3.0.

Statistical analysis
The objective response rate was evaluated according to 
Response Evaluation Criteria in Solid Tumors (RECIST) 
version 1.0[18]. The time-to-progression and overall 
survival were calculated using the Kaplan-Meier method. 
Fisher’s exact test was used to compare the patients’ 
characteristics and tumor responses between the two 
groups. The Mann-Whitney U test was used to compare 
quantitative variables as appropriate. The log-rank tests 
were used to compare the survival curves (overall survival 
and time-to-progression) between the unresectable group 
and the recurrent group. The JMP 9.0 statistical software 
program (SAS Institute Inc., Cary, NC, United States) 
was used for all statistical analyses.

RESULTS
Patient characteristics
A total of  sixty-five patients were enrolled in this 
pooled analysis. Fifty-five patients were included in 
the unresectable group and ten patients were in the 
recurrent group (Table 1). The baseline characteristics 
were well balanced between these two groups, with 
the exception of  the baseline sum of  longest diameter 
(BSLD). The median BSLDs of  the unresectable and 
recurrent groups were 9.0 cm (range: 1.0-31.9 cm) and 
2.8 cm (range: 1.2-16.0 cm), respectively (P = 0.04). In 
ten patients who were enrolled in the recurrent group, 
two patients had received a major hepatectomy, and a 
pancreatoduodenectomy was performed in three patients. 
One patient received a hepatopanceratoduodenectomy, 
and a cholecystectomy was performed in four patients.

Treatment outcomes
Table 2 summarizes the results of  tumor responses. The 
response rate of  the recurrent group was higher than that 
of  the unresectable group (40.0% vs 25.5%; P = 0.34). 
Two patients in the recurrent group achieved complete 
responses. The disease control rate was similar between 
these two groups. The median time-to-progression of  the 
recurrent and unresectable groups were 8.7 mo (95%CI: 
1.2 mo-not reached) and 5.7 mo (95%CI: 4.0-7.0 mo), 
respectively (Figure 1; P = 0.14). Moreover, the median 
overall survival of  the recurrent and the unresectable 
groups were 16.1 mo (95%CI: 2.0 mo-not reached) and 
9.6 mo (95%CI: 7.1-11.7 mo), respectively (Figure 2; P = 
0.10).

Drug administration and toxicity
The median treatment cycles between the unresectable 
and the recurrent groups were 4 and 7.5 cycles, 
respectively (P = 0.15; Table 3). The dose intensities 
were significantly lower in the recurrent groups than in 
the unresectable group of  both gemcitabine and S-1 
treatments.

The incidences of  major adverse events are presented 
in Table 4. The incidence of  each adverse event was 
not statistically significant between these two groups 
except for neutropenia in all grades (recurrent group 
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Table 1  Patient characteristics  n  (%)

Unresectable
(n  = 55)

Recurrent
(n  = 10)

P  value

Age (median, range) 68 (47-83) 70 (51-79) 0.43
Sex (male / female) 31/24 7/3 0.42
ECOG performance status 0.76
   0 28 (51) 6 (60)
   1 25 (45) 4 (40)
   2-3 2 (4) 0
Primary biliary site 0.07
   Gallbladder  26 (47) 4 (40)
   Intrahepatic bile duct  20 (36) 2 (20)
   Extrahepatic bile duct    9 (16) 3 (30)
   Ampulla of Vater 0 1 (10)
Baseline sum of longest diameter
(median, range, cm)

9 (1.0-31.9) 2.8 (1.2-16.0) 0.04

ECOG: Eastern Cooperative Oncology Group.

Table 2  Tumor response  n  (%)

Unresectable
(n  = 55)

Recurrent
(n  = 10)

P  value

Complete response 0 2 (20.0)
Partial response 14 (25.5) 2 (20.0)
Stable disease 29 (52.7) 3 (30.0)
Progressive disease 10 (18.2) 2 (20.0)
Not evaluable 2 (3.6) 1 (10.0)
Response rate 25.5% 40.0% 0.34
Disease control rate 78.2% 70.0% 0.57
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Figure 1  Time-to-progression curves of recurrent and unresectable biliary 
tract cancer. The median time to progressions were 8.7 mo and 5.7 mo, 
respectively (log-rank test, P = 0.14).

ECOG: Eastern Cooperative Oncology Group.

Recurrent
Unresectable

Median
8.7 mo (95%CI: 1.2-NA)
5.7 mo (95%CI: 4.0-7.0)

Recurrent       10        7         5        3         2         2         2        2 
Unresectable   55      33       18        7         6         3         2        1

Sasaki T et al . Treatment outcomes of advanced biliary cancer



18455 December 28, 2014|Volume 20|Issue 48|WJG|www.wjgnet.com

clear that dose modification was also needed in the 
recurrent setting, the dose intensity was lower and the 
adverse events of  leucopenia and neutropenia were more 
frequent in the recurrent group in our study. Therefore, 
we will need to discuss whether the same regimen can be 
used both for the unresectable and recurrent cases in the 
field of  advanced BTC.

In clinical studies of  advanced BTC, all patients 
with cancers from all biliary sites were enrolled despite 
the difference in clinical condition of  each biliary site. 
The prognosis of  patients with gallbladder cancers 
was considered to be poorer than that of  other biliary 
sites[22,23]. However, it is still difficult to evaluate each 
biliary site separately because of  the low accrual rate of  
clinical study in this field. Because the dose intensities 
are not usually different between each biliary site, it is 
reasonable to use the same regimen and to evaluate the 
treatment outcomes by subset analysis.

The limitation of  this pooled analysis was that only 
a small number of  patients were enrolled. Therefore, 
some data may not be able to detect the significance 
statistically. However, this pooled analysis might be the 
first report to evaluate the differences of  the treatment 
outcomes in detail from the data of  a prospective study in 
the field of  advanced BTC[24]. It is very important to use 
the prospectively collected data to evaluate the toxicities 
precisely. Another limitation was that this analysis was 

90% vs unresectable group 55%; P = 0.04). Grade 3-4 
neutropenia was also more frequent in the recurrent 
group than in the unresectable group (60% vs 29%; P = 
0.08). Leukopenia occurred in all grades more frequently 
in the recurrent group than in the unresectable group 
(90% vs 60%; P = 0.08).

DISCUSSION
From this pooled analysis, there were several differences 
in the treatment outcomes between the unresectable 
and recurrent groups. The median overall survival, the 
median time-to-progression, and the response rate were 
better in the recurrent group when compared with the 
unresectable group. Furthermore, the dose intensity and 
toxicities were also different between these two groups.

The BSLD was significantly smaller in the recurrent 
group than in the unresectable group. BSLD is evaluated 
as the representative of  the tumor volume using RECIST 
criteria. The patients who received surgery are checked 
for the recurrence by a specific interval, and thus, the 
recurrence is usually found as a smaller tumor size. 
However, BTC are sometimes diagnosed at an advanced 
stage with a larger tumor volume because some BTC lack 
the characteristic symptoms. The resection rate of  BTC 
in Japan was reported at more than 70%[19]. Therefore, 
the tumor volumes of  unresectable cases usually become 
large. We hypothesized that the differences of  treatment 
outcomes were mainly affected by the different tumor 
sizes between these two groups[20,21].

Major hepatectomies or pancreatoduodenectomies 
are surgeries often performed for the treatment of  BTC. 
The metabolism of  anti-cancer agents is often influenced 
by a pancreatoduodenectomy[10]. Moreover, a report of  
a phase 1 study evaluated the recommended dose of  GS 
combination therapy in the adjuvant setting for advanced 
BTC[11]. A dose reduction was mainly needed after a 
major hepatectomy when GS combination therapy was 
used in the adjuvant setting. Although it has not become 

Figure 2  Overall survival curves of recurrent and unresectable biliary 
tract cancer. The overall survivals were 16.1 mo and 9.6 mo, respectively (log-
rank test, P = 0.10).

 Table 3  Drug administration 

Unresectable
(n  = 55)

Recurrent
(n  = 10)

P  value

Treatment cycle
   Median, range 4 (1-26) 7.5 (1-23)    0.15
Dose intensity (overall)
   Gemcitabine 96.8% 83.5% < 0.01
   S-1 91.8% 75.9% < 0.01
Dose intensity (first two cycles)
   Gemcitabine 95.3% 89.4%    0.13
   S-1 90.7% 78.9%    0.04

Table 4  Toxicity  n  (%)

Unresectable
(n  = 55)

Recurrent
(n  = 10)

All grades Grade 3-4 All grades Grade 3-4
Hematological
   Leukopenia 33 (60)   16 (29) 9 (90) 2 (20)
   Neutropenia 30 (55)   16 (29) 9 (90) 6 (60)
   Anemia 41 (75)   9 (16) 7 (70) 1 (10)
   Thrombocytopenia 25 (45)   9 (16) 5 (50) 0
Non-hematological
   Nausea 12 (22) 1 (2) 4 (40) 0
   Vomiting 3 (5) 0 2 (20) 0
   Anorexia 19 (35) 2 (4) 4 (40) 0
   Stomatitis 14 (25) 0 2 (20) 0
   Diarrhea   7 (13) 0 0 0
   Constipation 16 (29) 0 1 (10) 0
   Pigmentation 12 (22) 0 3 (30) 0
   Skin rash 10 (18) 3 (5) 2 (20) 0
   Liver dysfunction   7 (13) 1 (2) 0 0
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Recurrent
Unresectable

Median
16.1 mo (95%CI: 2.0-NA)
9.6 mo (95%CI: 7.1-11.7)

Recurrent       10        9         8        8         5         4         1        1 
Unresectable   55      50        38      26       15        7         4        1
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based on the data of  GS combination therapy. GC 
combination therapy is now the standard of  care for 
advanced BTC in the world. Although GS combination 
therapy is thought to be a promising regimen in Japan and 
a phase Ⅲ study comparing GS with GC combination 
therapy has started, the influence of  extended surgery 
might be different when a different chemotherapeutic 
agent is used for treatment. Therefore, further assessment 
is needed to confirm differences in treatment outcomes 
for GC combination therapy[25].

In conclusion, not only the efficacy but also the dose 
intensity and toxicity were different between unresectable 
and recurrent BTC. The treatment outcomes (response 
rate, time-to-progression, and overall survival) were 
better in recurrent cases and are possibly due to the small 
tumor volume. The dose intensity was significantly lower 
in recurrent cases, possibly due to the extended surgery. 
Although the enrollment of  patients with advanced BTC 
for clinical study is still difficult, it may be better to enroll 
those with unresectable and recurrent BTC separately in 
future studies.
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