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tion (total bilirubin level 23.0mg/dL); and adequate
bone marrow reserve (white blood cell count
>4,000/uL, platelet count >100,000/uL, hemoglobin
>11g/dL). Patients with an elevated serum bilirubin
level at the time of pretherapy evaluation were cen-
sidered eligible for this study if the bilirubin level
could be reduced to within' 3.0mg/dL after biliary
drainage. All patients were required to provide writ-
ten informed censent.

Exclusion criteria were as follows: uncontrollable
pleural effusion or ascites; known metastases of the
central nervous system; gastrointestinal bleeding;
severe complications such as infection, heart disease,
and renal disease; active concomitant malignancy;
severe mental disorder; and pregnancy.

Treatment schedule

All therapies were administered on an in-patient
basis. 5-FU was administered by continuous intra-
venous (IV) infusion at a dose of 500mg/m® on days 1
through 5. Epirubicin was administered by IV infu-
sion at a dose of 50mg/m? on day 1, and cisplatin was
administered by IV infusion at a dose of 80mg/m?
over a 2-h period on day 1 with standard hydration.
The dose of epirubicin was adjusted to the hemato-
logical toxicities observed; patients who experienced
grade 4 leukocytopenia and/or neutropenia received
40mg/m? in subsequent courses. If there was no evi-
dence of tumor progression or unacceptable toxicity,
the treatment was repeated every 4 weeks, to a max-
imum of 6 courses.

Response and toxicity evaluation

Tumor size was measured by computed tomogra-
phy (CT), and tumor response was assessed every 4
weeks after the beginning of chemotherapy.
Response and toxicity were evaluated according to
the World Health Organization guidelines (11).

Statistical Design

The primary endpoint was the efficacy and toxic-
ity of CEF therapy in patients with advanced ICC.
The number of patients to be enrolled was planned
using a Simon's two-step design (12), based on the
assumptions that the expected response rate would
be 20%, the response rate judged as no activity would
be 5%, alpha error would be 10% (one-tailed), and B
error would be 10% (one-tailed).

Interim analysis was planned when 12 patients
were enrolled. If none of the first 12 patients had a
partial or complete response, the study was to be
ended. If a response was detected in any of the first
12 patients studied, an additional 25 patients were to
be studied in a second stage of accrual to estimate
more precisely the actual response rate. The time to
progression and survival time were also calculated
from the start of treatment by the Kaplan-Meier
method.

RESULTS
Thirty-nine patients were enrolled in this study

TABLE"1 Palienl Cha_racteristi:s

No. of patients 39
Sex Men 25
e Women 14
Age(yrs) ~ Median (range) 60 (37-75)
ECOG PS8 0 19
1 20
Metastatic organ Lymph node 14
Lung 10
Prior surgery + 13
Biliary drainage + ]
Albumin Median 3.7 (2.6-4.5]
Total bilirubin (mg/dl) Median (range) 0.8 (0.3-3.0)
EA Median .B-7
CA19-9 (U/ml) Median (range) 109 (1-382720)

ECOG: Eastern Cooperative Oncology Group;
PS: performance status; CEA: carcinoembryonic antigen;
CA19-9: carbohydrate antigen 19-9.

at the National Cancer Center Hospital between May
1292 and November 2001. Patient characteristics are
summarized in Table 1.

All patients had histologically confirmed adeno-
carcinoma. The population consisted of 25 men and

' 14 women with a median age of 80 yrs (range: 37-74).

Before chemotherapy, 13 patients had undergone
prior hepatic resection and b patients had undergone
biliary drainage for obstructive jaundice. All patients
were deemed unsuitable candidates for surgical
resection for one of the following reasons: extrahep-
atic metastasis (14 patients), huge tumor extending
across the bilobes of the liver (12 patients), or intra-
hepatic recurrence after hepatic resection (13
patients).

The 39 patients were given a total of 127 courses,
with a median of 3 courses each (range: 1-6; Table 2).
The dose of epirubicin was modified to 40mg/m*
according to the protocol in 9 patients (23%). The rea-
sons for treatment discontinuation were: completion
of treatment (6 courses) (8 patients, 21%); disease
progression (26 patients, 67%); patient's refusal of
treatment (1 patient, 3%); and treatment-related
death (2 patients, 5%).

Thirty-eight patients were evaluable for response.
One patient was evaluable for toxicity alone but not
for response because she died due to treatment-relat-
ed sepsis before the response evaluation. No complete

] TABLE 2 Number of Treatment Courses 3

Number of patients (%)
9 (23)

8 (21)
7(18
4 (10)
3m
8 (21

C
1
2
3
4
8
]
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Grade 1 2 3 4

Hematological toxicity
Per patient
Hemoglobin 11 (28%) 14 (36%) 1 (3%) 1 (3%)
Leukocytes 7 (18%) 7 (18%) 16 (41%) 4 (10%)
Neutrophils 0 (0%) 2 (5%) 13(33%) 16" (41%)
Platelets 10 (26%, 2 (6% 7 (18%) 2 (5%)
Non-hematological toxicity
Per patient
Gastrointestinal
Total bilirubin B (21%) 0 (0%) 0 (0%) 1(3%)
AST 12 (31%) 4 (10%) 0 (0%) 0(0%)
ALT 6 (15%) 4 (10% 3 (8% 0
ALP 6 (15%) 8 (21%) 3(8%) __ 0(0%) _
Renal/Genitourinary
BUN 2 (5%) 2 (5%) 0 (0%) 0 (0%)
Creatinine 3(8%) 1 (3%) 0 (0%) 0 (0%)
Nausea/Vomitin 18 (46% 9 (23%) 2 (6% 2 (6%
Stomatitis 19 (4 4 (10% 0 0 (0%
Diarrhea 5 (13%) 1 (3%) 0 (0%) 0 (0%)
Infection 8 (21%) 3 (8%) 0 (0%) 3 (%)
Malaise/Fatigue 17 (44%) 11 (28%) 6 (13%) 1 (3%)
“Two patients died of neutr i

AST: aspartate aminab-ansf;nse: ALT: alanine aminotransferase; ALP:
alkaline phosphatase; BUN: blood urea nitrogen.

response was noted. A partial response was obtained
in 4 patients (10%, 95% CI: 3-24%) with a median
duration of 2.3 months (range: 1-8 months). Twenty-
seven (69%) patients showed no changes, with a
median duration of 7.8 months (range: 1-19 months).
Seven patients (18%) showed progressive disease.

Toxicities are listed in Table 8. CEF therapy
was generally well tolerated although 2 patients died
of neutropenic sepsis, on day 10 of the 3rd course and
on day 27 of the lst course, respectively. Grade 4
leukocytopenia, neutropenia and thrombocytopenia
occurred in 4 (10%), 16 (41%) and 2 (5%) patients,
respectively. However, these toxicities were general-
ly brief and reversible. Anemia was infrequent and
mild. No cumulative tendency of myelosuppression
was noted as the treatment courses continued.
Severe non-hematological toxicities of CEF therapy
were infrequent, and nausea/vomiting and malaise
were the most common non-hematological toxicities.

All enrolled patients were included in the sur-
vival assessment. Thirty-six patients had died, and 3
patients were alive at the time of analysis. The medi-
an survival time was 9.1 months (range: 0.9-40.7
months) and the 1-year survival rate was 23% (Fig-
ure 1). The progression-free survival time was 5.1
months.

DISCUSSION

Hepatobiliary cancer is one of the most common
malignancies in Japan. The annual incidence of
hepatobiliary cancer has been steadily increasing in
this nation, from 15.8 per 100,000 in the year 1989 to
18.2 per 100,000 in 1999 (2). ICC is, however, a rare
malignancy accounting for approximately 3.3% of all

primary hepatobiliary malignancies and 0.03% of all
cancers in Japan (1), Due to the rarity of ICC, it is not
surprising that there have been few prospective trials
of systemic chemotherapy for ICC.

Gemcitabine is the only chemotherapeutic agent
that has been evaluated in a disease-oriented study
for ICC. In a phase II trial, the objective response
rate was 30% (7/15) with a median time to tumor pro-
gression of 6.8 months and a median survival time of
9.3 months (20). Other chemotherapeutic agents
have been investigated for BTC including cancers of
the gallbladder and the intra- and extra-hepatic bile
duct. 5-FU has been the most extensively studied sin-
gle agent for this disease, with published objective
response rates ranging from 10 to 24% (13-16). Mito-
mycin C has also been a commonly studied drug for
BTC; a phase II study conducted by Crooke et al.
showed a response rate of 47% (7/15) (16). However,
a study by the European Organization for Research
and Treatment of Cancer, testing mitomycin C in 30
patients showed only 3 (10%) responses (17). Some
newer drugs have also demonstrated no significant
efficacy as a single-agent therapy. Paclitaxel demon-
strated no activity in 15 patients (18), and a phase II
study of docetaxel likewise demonstrated no activity
in 17 patients (19). Therefore, no single agent has
reproducibly induced a sufficient antitumor response
against BTC including ICC.

Due to the rather sobering results obtained with
single-agent chemotherapy, various combination
chemotherapies have been investigated in order to
enhance response and to prolong survival in patients
with BTC (21-30). In an ECOG study, 8 (9%) of the 89
patients showed a response in 5-FU-based chemo-
therapy using oral 5-FU or oral 5-FU plus either
streptozotocin or methyl-CCNU. There were no sig-
nificant differences in the types of drugs used with
respect to response and survival (15). Recombinant
interferon-a, which is a potent biochemical modulator
of 5-FU, was tested in combination with 5.FU for 41
patients, and B patients (21%) achieved an objective
response (22). However, the addition of cisplatin and
adriamycin to the combination of 5-FU and interfer-
on-a did not enhance antitumor activity: only 2 (14%)
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FIGURE 1 Overall survival curve of the 39 patients who received CEF
therapy for ICC.




CEF Therapy in Advanced Intrahepatic Cholangiocellutar Carcinoma

of the 14 patients showed an objective response in a
recent phase II study (23). The combination of 5-FU,
mitomycin C, and doxorubicin has also been evaluat-
ed: one study analyzing this combination for 13
patients showed 4 partial responses (31%) (24). Con-
versely, in 2 more recent trial in 14 patients, a modi-
fied regimen using these three agents demonstrated
only 2 (14%) objective responses (25). A combination
chemotherapy of epirubicin, methotrexate, and 5-FU
showed no responses in 21 patients (26). For patients
with advanced BTC including ICC, there is currently
no standard chemotherapy.

Cisplatin has also been attempted, alone or in
combination, in clinical trials for patients with BTC.
One report showed 6 partial responses (33%) in 18
patients treated with continuous-infusion 5-FU and
cisplatin (27). In another report, the addition of leu-
covorin to the combination of 5-FU and cisplatin
showed 1 complete response and 9 partial responses
(34%) in 21 patients (28). The activity of CEF thera-
py in hepatobiliary cancers has been reported in two
phase II studies. In an English trial that was con-
ducted for hepatobiliary cancers including ICC, par-
tial response was achieved in 8 (40%) of the 20
patients, with a median survival time of 11 months
(29). In another trial that was conducted in our hos-
pital for BTC other than ICC, the results showed 7
partial responses (19%) in the 37 patients (30). These
results suggest that 5-FU-based chemotherapy
including cisplatin may have a favorable antitumor
effect against BTC,

Qur current study is the first disease-specific
phase II trial for ICC treated with multi-agent
chemotherapy including cisplatin. However, the
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We used the retriever in three patients
with unresectable hilar biliary carcinoma.

EXPBHSiOf’I of metallic mesh stent hole USiI"Ig da © Fig. 1a shows the endoscopic cholan-
Soehendra stent retriever in multiple stenting glogrem ofi2 patient. with a Dismuth type

of biliary hilar obstruction

Fig. 1 a Cholangiogram showing a Bismuth
type il hilar stricture. b A metallic mesh stent
was placed in the right biliary tree,

A malignant hilar biliary stricture is
usually unresectable at the time of diag-
nosis and requires multiple biliary stent-
ings. Metallic mesh stents remain patent
for a relatively long time in the biliary
stricture compared to tube stents [1]
However, employing multiple metallic
mesh stents is sometimes very difficult
because of their small lumen, which im-
pedes the delivery of a catheter. The Soe-
hendra stent retriever (Sochendra SR:
Wilson-Cook Medical Inc, Winston-
Salem, North Carolina, USA) is useful for
dilating a stenosed biliary or pancreatic
duct |[2-4]. We used it to expand the
mesh holes in metallic mesh stents
placed in patients with malignant biliary
hilar stricture who were undergoing mul-
tiple stenting

Il stricture. A guide wire was negotiated
into the right biliary tree and a metallic
mesh stent inserted (JoStent SelfX stent;
Abbott Vascular Devices, Redwood City,
California, USA) (© Fig. 1b). Then, a sec-
ond guide wire was negotiated into the
left biliary tree through a mesh hole in
the first stent. Despite several altempts
using dilation catheters, it was not possi-
ble to insert them into the left biliary tree
because of the small mesh holes of the
stents, We therefare introduced a Soe-
hendra SR and advanced it along the
guide wire, turning it clockwise to allow
the threads at the end of the device to en-
gage the mesh and expand the stent hole
(© Fig.2a). After expansion, a metallic
mesh stent delivery catheter was easily
introduced into the biliary tree
(o Fig.2b) and multiple stenting was
achieved (© Fig.2¢). We successfully car-
ried out multiple stenting using metallic
mesh stents in two other patients and no
relevant complications were encoun-
tered. Our results indicate that the Soe-
hendra SR was useful in expanding the
mesh holes of a metallic stent in patients
requiring multiple stenting with metallic
mesh stents.

Endoscopy_UCTN_Code_TTT_1AR_ZAZ
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Fig.2 a A Soehendra stent retriever was ad-
vanced along the guide wire to expand the
mesh holes of the first metallic mesh stent.

b A metallic mesh stent delivery catheter was
then easily introduced inta the left biliary tree.
< Multiple stenting was successtully accom-
plished

Hara T etal. Expansion of metallic mesh stent hole... Endoscopy 2008; 40: E147-E148
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Abstract

Surgery currently remains the only potentially curative treat-
ment for biliary tract cancer, and most patients develop recur-
rence. Thus, effective adjuvant therapy is required to increase
the curability of surgery and to prolong the survival in these
patients. However, to date, no standard postoperative adju-
vant therapy regimen has been established for patients with
biliary tract cancer. Based on favorable results reported from
phase 11 trials, gemcitabine and 8-1 are currently available as
promising agents for the treatment of unresectable biliary
tract cancer in Japan. Both agents are also expected to be
effective in the postoperative adjuvant therapy setting for
biliary tract cancer, and well-designed randomized controlled
trials (phase 111 trials) to determine the efficacy of these agents
in the postoperative adjuvant setting should be pursued vigor-
ously. In phase 111 trials, appropriate stratification of patients
is important, and the primary disease (gallbladder cancer
versus nongallbladder cancers), curability (RO or R1), and
presence/absence of lymph node metastasis should be taken
into account.

Key words Biliary tract cancer -
Adjuvant chemotherapy

Systemic chemotherapy -

Introduction

The term “biliary tract cancer (BTC)" includes bile duct
cancer, gallbladder cancer, and ampullary cancer, which
arises from the extrahepatic biliary tract.'? While intra-
hepatic cholangiocarcinoma is classified as primary liver
cancer in the General rules for the clinical and pathologi-
cal study of primary liver cancer published by the Liver
Cancer Study Group of Japan® and the TNM classifica-
tion of malignant tumours established by the Inter-
national Union Against Cancer,' it is often included as
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BTC in clinical trials of chemotherapy. While BTC is
generally rare in Western countries, it is one of the
common causes of cancer deaths in Japan, with an esti-
mated 16000 deaths from this cancer annually,’ as com-
pared to 3340 in the United States.”

Currently, surgery remains the only potentially cura-
tive treatment, and most patients develop recurrence.
Thus, effective postoperative adjuvant therapy is
required to increase the curability of surgery and to
prolong survival in patients with BTC undergoing
surgery. However, no standard postoperative treatment
has been established yet. Some promising regimens
have recently been reported for advanced unresectable
BTC, and these are also expected to be investigated in
the adjuvant setting.

Outcome of surgery for biliary tract cancer (BTC)

Surgical resection is the treatment of first choice for
BTC, and the resection rate is reported to be relatively
high, at 69.8% for gallbladder cancer, 67% for bile duct
cancer, and 91.2% for ampullary cancer.* However, the
rate of curative resection remains poor; it is reported to
be 37.7% for gallbladder cancer, 30.4% for bile duct
cancer, and 78.5% for ampullary cancer.® In particular,
for hilar cholangiocarcinoma and gallbladder cancer,
diagnosis in the early stage is often difficult because of
the lack of specific symptoms. In patients with these
cancers, the cancer often invades the segmental
branches, producing obstructive jaundice. Thus, the
additional difficulty of managing the obstructive jaun-
dice makes the resection rate poor.

However, the development of surgical techniques
and the use of supportive treatments have brought
down the mortality rate, and deaths presumed to result
directly from surgery have been reported to occur at a
rate of only 1.7% in patients with BTC.* On the other
hand, according to the BTC statistics registry in Japan,
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the 5-year survival rates after resection remain poor in
these patients, being 26% for bile duct cancer, 42% for
gallbladder cancer, and 51% for ampullary cancer.® The
major reason for these poor outcomes of surgery in
patients with BTC remains cancer recurrence, which is
observed in more than 50% of the patients, and is
observed even in those undergoing curative resection.’
Furthermore, even long-term survivors remain at a sig-
nificant risk of death from tumor recurrence.’ Thus, it
is necessary to develop effective postoperative adjuvant
treatments to prolong the survival of patients with
BTC.

Chemotherapy for unresectable biliary tract cancer
(BTC)

In the consideration of postoperative adjuvant therapy
after surgery, useful information can be obtained
[rom the results of chemotherapy for advanced unre-
sectable cancer. Although no standard chemotherapy
for BTC has been established because there have been
few randomized controlled trials (RCTs) with a large
number of patients, many phase II studies have been
conducted, and some promising regimens have been
identified.

J. Furuse: Adjuvant therapy for biliary tract cancer

Recently, many clinical trials have been conducted
with gemcitabine (Table 1). Although the methods of
administration of gemcitabine have varied among
studies, relatively good results have been reported with
this drug. A phase II study of gemcitabine administered
alone was carried out in Japan;" a response rate of
17.5% (95% confidence interval [Cl),7.3%-32.8%) and
median overall survival (OS) of 7.6 months were
achieved with administration of the standard dose of
1000 mg/m* as a weekly intravenous 30-min infusion,
with treatment given for 3 consecutive weeks, followed
by a week’s rest. The results of this Japanese trial of
gemcitabine were similar to those of trials of the drug
reported from abroad.*” The drug was well tolerated,
with the major toxicities being myelosuppression and
gastrointestinal toxicity, including nausea and anorexia.
Based on these results, gemcitabine was approved by
the Japanese Ministry of Health, Labour, and Welfare
for the treatment of BTC in June 2006. Furthermore, in
trials of gemcitabine-based combinations, the time-to
progression (TTP) and OS were relatively good in the
subjects who received gemcitabine-based combination
chemotherapy as compared with these outcomes in
trials in which subjects received gemcitabine alone.
Favorable results were achieved, with response rates of
27.5%-36.6% and median OS of 4.6-11.0 months in

Table 1. Gemcitabine-based chemotherapy for unresectable advanced biliary tract cancer

Median
Response  PFS/TTP  Median OS
Regimen n rate (months) (months) Author (year)
Gemcitabine alone
1000 mg)‘m D 1,8,15, q 4 wks 25 36.0% — 6.9 Gallardo (2001)"
1000 mg;m D 1,8, 15, q 4 wks 24 12.5% 2.5 7.2 Lin (2003)"
1000 mgfm D 1,8,15,q 4 wks 40 17.5% 2.6 7.6 Okusaka (2006)"
1200 mg)‘m D 1,8,15,q 5 wks 19 16.0% 2.5 6.5 Raderer (1999)"
2200 mgfm blweekly 32 21.9% 5.6 11.5 Penz (2001)"
‘800 mg/m’, weekly 30 30.0% 7.0 14.0 Tsavaris (2004)"
FDR Gemcitabine (1500 mg/m®), D1, 8,15,q 4wks 15 0% 2.1 4.6 Eng (2004)"
1000 mg/m’, 60-min infusion, D 1,8, q 3 wks 23 26.1% 8.1 13.1 Psrk (2005)"
1000 mg/m’, 24-h infusion, D1, 8, 15, q 4 wks 19 55% 36 7S von Delius (2005)"
Gemcitabine-based combination
Gemcitabine/5-FU 27 33.3% 37 53 Knox (2004)"
Gemcitabine/5-FU/LV 30 21.4% 3.7 47 Hsu (2004)'
Gemcitabine/5-FU/LV 42 11.9% 4.6 9.7 Alberts (2005)"
Gemcitabine/capecitabine 45 31.1% 7.0 14.0 Knox (2005 g"
Gemcitabine/capecitabine 45 31.8% 6.0 14.0 Cho (2005)
Gemcitabine/cisplatin 30 36.6% 4.1 4.6 Doval (2004)”
Gemcitabine/cisplatin 40 27.5% 47 83 Thongprasert (2005)™
Gemcitabine/cisplatin 29 34.5% 3.0 11.0 Kim ST (2006)"
Gemcitabine/cisplatin 27 33.3% 5.6 10.0 Park BK (2006)*
Gemcitabine/oxaliplatin 33 333% 57 15.4 Andre (2(3(}4}’ﬂ
Gemcitabine/oxaliplatin/bevacizumab 26 273% 716 — Clark (2007)
Gemeitabine/docetaxel 43 9.3% 52 11.0 Kuhn (2002)™
Gemcitabine/pemetrexed 58 11% 38 6.6 McWilliams (2007)

D, day: wks, weeks; FDR, fixed-dose-rate infusion (10 mg/min infusion); PFS, progression-free survival; TTP, time to progression; OS, overall

survival; 5-FU, luorouracil; LV, leucovorin
*30-min infusion
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Table 2. Oral fluoropyrimidine-based chemotherapy for unresectable advanced biliary tract cancer

Median

PFS/TTP Median OS
Regimen n Response rate (months) (months) Author (year)
UFT/LV 13 0% 21 6.5 Mani (1999)"
UFT/LV 16 0% 22 4.5 Chen (2003)"
UFT 19 5.3% 1.0 88 Ikeda (2005)*
Capecitabine 26 19.2% NA . CC,8.1;GB,9.9 Patt (2004)
51 19 21.1% 33 83 Ueno (2004)™
S-1 40 32.5% 3.7 9.4 Furuse (2008)"
UFT/doxorubicin 24 12.5% 2.5 76 Furuse (2006)*
Capecitabine/oxaliplatin 65 20.0% GB, 2.2; CC, 6.5 GB,52;CC, 128 Nehls (2006)
S-1/cisplatin 51 29.4% 48 8.7 Kim YJ (2008)“

PFS, progression-free survival; TTP, time to progression; OS, overall survival; UFT, uracil-tegafur; LV, leucovorin; S-1, tegafurfgimeracil/oteracil

potassium; GB, gallbladder; CC, cholangiocarcinoma; NA, not available

trials with a gemcitabine + cisplatin regimen.”* Cur-
rently, a large RCT comparing gemcitabine alone and
gemcitabine + cisplatin is being conducted chiefly by a
United Kingdom group and is drawing attention.” In
Japan also, a randomized phase II study has been con-
ducted using the same regimens.

Another key drug class is that of the fluoropyrimi-
dines, and some oral fluoropyrimidines have been
developed (Table 2). Clinical trials of tegafur/gimeracil/
oteracil potassium (S-1), an oral anticancer drug con-
taining tegafur (FT) as the prodrug of fluorouracil, 5-
chloro-2, 4-dihydroxypyridine (CDHP), and potassium
oxonate (Ox0), have been conducted in Japan.*" S-1
was administered orally at the dose of 80 mg/m’ per day
for 28 days followed by 14 days’ rest. In a late phase II
trial, favorable results were reported, with a response
rate of 30% and median OS of 9.4 months in a multi-
center phase Il study of 40 patients.” Based on these
results, insurance coverage for the use of this agent in
the treatment of BTC was endorsed by the Government
of Japan in August 2007.

Adjuvant therapy after surgery

Although further development of effective measures
for preventing recurrence through establishing effective
postoperative adjuvant therapies for BTC has been
cagerly anticipated, few RCTs of postoperative adju-
vant therapy have been conducted. In 2002, Takada et
al."! reported the results of an RCT of postoperative
adjuvant chemotherapy in patients with pancreatic
cancer and BTC, including extrahepatic bile duct cancer,
gallbladder cancer, and ampullary cancer (Table 3). In
this trial, 508 patients were assigned to either a combi-
nation chemotherapy arm of 5-FU and mitomycin C
(MF group) or an observation arm treated by surgery
alone (control group). The 5-year OS rates were ana-
lyzed independently for individual diseases in the eligi-

Table 3. Randomized clinical trials of adjuvant chemotherapy
for pancreatic and biliary tract cancer*!

5-Year
n survival rate P value
Pancreatic cancer
Mitomyein C/5-FU 81 11.5% NS
Surgery alone 77 18.0%
Gallbladder cancer
Mitomycin C/5-FU 69 26.0% 0.037
Surgery alone 43 14.4%
Bile duct cancer
Mitomycin C/5-FU 58 26.7% NS
Surgery alone 60 24.1%
Ampullary cancer
Mitomycin C/5-FU 24 28.1% NS
Surgery alone 24 34.3%

5.FU, Auorouracil; NS, not significant

ble patients; namely, 158 patients with pancreatic cancer,
118 patients with bile duct cancer, 112 patients with
gallbladder cancer, and 48 patients with ampullary
cancer. The OS rate in the MF arm was statistically sig-
nificantly higher than that in the control arm only for
gallbladder cancer; furthermore, this significant differ-
ence was found only in patients who had undergone
noncurative resection. According to the results of intent-
to-treat analysis, no significant difference was observed
between the MF and control groups in the patients with
gallbladder cancer. Thus, while MF therapy has not yet
been established as the standard postoperative adjuvant
therapy for patients with BTC, the efficacy of postop-
erative adjuvant therapy was suggested by this trial.
At the present time, no recommendable postopera-
tive adjuvant therapy has been identified, and a guide-
line for BTC treatment recommends that trials of
adjuvant chemotherapy be carried out.” Based on the
results of phase II studies in patients with unresectable
BTC, gemcitabine and S-1 are considered to have activ-
ity against BTC, and both agents are currently available



