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BACKGROUND. There have been few randomized studies of adjuvant chemother-

apy using gemcitabine (GEM) in patients with resected pancreatic cancer.

METHODS. Patients with invasive ductal pancreatic cancer who underwent radical

surgery were enrolled and assigned to receive uracil/tegafur (UFT) and GEM to-

gether (GU) or GEM alone (G). GEM was administrated at a dosage of 1 g/m2

intravenously weekly 3 of 4 weeks and UFT at a dosage of 200 mg/day orally con-

tinuously. Eligibility included resection status 0 or 1, and no previous chemo- or/

and radiation therapy. The primary endpoint was disease-free survival (DFS), and

secondary endpoints included overall survival (OS) and toxicity.

RESULTS. Between 2002 and 2005, 100 patients were randomized into the 2 arms

of the trial (50 patients to GU and 50 to G). One patient in the G group was

found to be ineligible. Baseline characteristics were well balanced between the 2

groups. With a median observation period of 21 months, the 1- and 3-year DFS

rates were 50.0% and 17.7% in the GU group and 49.0% and 21.6% in the G

group, respectively. The median OS was 21.2 months in the GU group and 29.8

months in the G group. Toxicity was minor and acceptable, less than grade 4 in

both groups.

CONCLUSIONS. Postoperative GEM-based adjuvant chemotherapy was safe and

well tolerated. However, addition of UFT with GEM did not improve DFS as com-

pared with GEM alone. Further clinical trial resources for adjuvant chemotherapy

should address other combinations and novel agents. Cancer 2008;113:2448–56.

� 2008 American Cancer Society.

KEYWORDS: pancreatic cancer, adjuvant therapy, gemcitabine, uracil/tegafur.

This research was partially supported by a grant
from the Ministry of Education, Culture, Science,
Sports, and Technology of Japan.

Pancreatic Cancer Chemotherapy Program of the
Chiba University Department of General Surgery
Affiliated Hospital Group leading members:
Masaru Miyazaki, MD, PhD, Fumio Kimura, MD,
PhD, Hiroshi Ito, MD, PhD, Hideyuki Yoshitomi,
MD, PhD, and Akira Togawa, MD, PhD, Chiba
University Hospital, Chiba, Japan.

Monitoring committee: Yoichi Satomura and
Katsuhiko Takabayashi, Chiba University Hospital,
Division of Medical Informatics, Chiba, Japan.

Specialists responsible for patient treatment at
each of the participating institutions: Masaru
Miyazaki, MD, PhD, Chiba University Hospital,
Chiba, Japan; Koji Nakagawa, MD, PhD, Saitama
Red Cross Hospital, Saitama, Japan; Shunichi
Tsuchiya, MD, PhD, Kimitsu Chuo Hospital, Chiba,
Japan; Yoshio Oeda, MD, PhD, Chiba Kaihin

Municipal Hospital, Chiba, Japan; Toshikazu Suwa,
MD, PhD, Fukaya Red Cross Hospital, Saitama,
Japan; Hideo Yamamori, MD, PhD, Saiseikai Nar-
ashino Hospital, Chiba, Japan; Hiromi Sarashina,
MD, PhD, Chiba Aoba Municipal Hospital, Chiba,
Japan; Ichiro Suzuki, MD, PhD, Chiba Medical
Center, Chiba, Japan; Hisao Koshikawa, MD,
PhD, Uraga Hospital, Kanagawa, Japan; Hide
Suzuki, MD, PhD, Chiba Rosai Hospital, Chiba,
Japan; Takayuki Ishii, MD, PhD, Narita Red Cross
Hospital, Chiba, Japan; Kouhei Kamimura, MD,
PhD, Awa Ishikai Hospital, Chiba, Japan; Kazu-
hide Ohno, MD, PhD, Matsudo City Hospital,
Chiba, Japan; Shinpei Kumagai, MD, PhD,
Nagano Prefectural Suzaka Hospital, Nagano, Ja-
pan; Jun Matsumoto, MD, PhD, Tokyo Metropoli-
tan Fuchu Hospital, Tokyo, Japan; Norio Kikuchi,

MD, Sosa City Hospital, Chiba, Japan; Takashi
Koyama, MD, PhD, Odawara Municipal Hospital,
Kanagawa, Japan; Eiji Gochi, MD, Seirei Yoko-
hama Hospital, Kanagawa, Japan; Makoto Taka-
hashi, MD, PhD, Funabashi Central Hospital,
Chiba.

The affiliation of each member is the affiliation
at the time of patient recruitment.

Address for reprints: Masaru Miyazaki, MD, PhD,
1-8-1 Inohana, Chuo-ku, Chiba, 260-8677, Japan;
Fax: (011) 81-43-226-2552; E-mail: masaru@
faculty.chiba-u.jp

Received March 24, 2008; revision received June
9, 2008; accepted June 17, 2008.

ª 2008 American Cancer Society
DOI 10.1002/cncr.23863
Published online 29 September 2008 in Wiley InterScience (www.interscience.wiley.com).

2448



P ancreatic cancer is 1 of the most lethal human

malignancies and continues to be a major

unsolved health problem. It is the fourth leading

cause of death from cancer in the United States1 and

the fifth in Japan.2 Despite the recent advances in

the management of the disease, long-term survival

remains poor, with a 5-year survival rate of about

5%.1,2

Surgery is the only means to obtain a cure for

patients with pancreatic cancer. Even with advanced

cancer, the best survival rates are achieved after sur-

gical resection.3,4 However, because of the high inci-

dence of recurrences, the 5-year survival rate of

patients who undergo resection remains low,

approximately 20%.3,5 Extended resections do not

improve survival, as demonstrated in several rando-

mized trials.6-8 These facts indicate that, to achieve

long-term disease control in patients with pancreatic

cancer, it is important to develop an effective multi-

disciplinary therapy, a combination of surgery with

other nonsurgical therapies such as radiation and

chemotherapy.

In fact, it has been clearly shown that adjuvant

chemotherapy prolongs postoperative survival in sev-

eral types of malignancies, including breast,9 colorec-

tal,10 and gastric cancer.11 To date, several

randomized studies of adjuvant therapy have been

conducted in patients with resected pancreatic can-

cer. The Gastrointestinal Tumor Study Group (GITSG)

first reported, in a multicenter randomized-con-

trolled study, that adjuvant chemoradiation therapy

prolonged the postoperative survival of patients with

resected pancreatic cancer.12 However, the results of

several subsequent trials, in which 5-fluorouracil (5-

FU)-based chemotherapy was applied, were inconsis-

tent.13-17 Although Stocken et al showed by meta-

analysis that 5-FU-based chemotherapy is an effec-

tive adjuvant treatment in pancreatic cancer, the sur-

vival rate of patients with adjuvant chemotherapy

was still poor, with a median survival time of only

19.0 months.18

Since Burris et al first reported an improvement

in survival and clinical benefits with gemcitabine, an

analog of deoxycytidine, compared with 5-FU for

advanced pancreatic cancer,19 gemcitabine has

become a major first-line reagent for patients with

unresectable pancreatic cancer. The same year, when

they published their paper showing the benefits of

gemcitabine therapy, the German group started a

randomized controlled trial (CONKO-001) to estimate

the benefits of adjuvant chemotherapy with gemcita-

bine for patients with resected pancreatic cancer,

and recently reported that it significantly delayed the

development of recurrent diseases.20 However, there

exist only a few other trials of adjuvant chemother-

apy with gemcitabine for patients with resected pan-

creatic cancer.

With this background, we planned a similarly

randomized trial to evaluate the survival benefit of

gemcitabine adjuvant therapy in combination with

another reagent. For this purpose, we used tegafur/

uracil (UFT). UFT is an oral fluoropyrimidine agent

composed of tegafur and uracil at 1:4 fixed molar ra-

tio to increase the tumor concentration and antineo-

plastic activity of 5-FU.21 In vitro experiments

showed that pretreatment with 5-FU increased the

cell intensity and toxicity of gemcitabine by synergis-

tic activity.22 Furthermore, the combination of gemci-

tabine and UFT has already shown a high tumor

response rate in patients with lung cancer.23,24 It has

also been shown that a combination of capecitabine,

another prodrug of 5-FU, and gemcitabine increased

the survival rate of patients with unresectable pan-

creatic cancer with good performance status com-

pared with those produced by gemcitabine treatment

alone.25

In 2002, we initiated a multicenter randomized

controlled phase II trial to estimate the possible effi-

cacy of a UFT combination with gemcitabine, com-

pared with gemcitabine alone, for adjuvant

chemotherapy in patients with resected pancreatic

cancer.

MATERIALS AND METHODS
Patients and Design
Patient recruitment for the multicenter randomized

phase II trial was begun in May 2002 and was closed

in December 2005 in 19 Japanese institutions.

Patients who had pancreatic cancer histologically

verified as invasive ductal carcinoma and who had

undergone macroscopic complete resection were en-

rolled. Patients with carcinoma in situ were excluded.

Patients with prior radiation or neoadjuvant chemo-

therapy or with distant metastasis except minimal

para-aortic lymph node metastasis were excluded

from this study. Other eligibility criteria included:

being aged 20 years or older and 79 years or younger

at the time of registration; absence of active infec-

tion, significant cardiac disease, brain disease, and/

or active malignancies other than pancreatic cancer;

and adequate hematologic, renal, and hepatologic

function (leukocytes �4000/mm3, hemoglobin �9.0

g/dL, platelets �1 3 105/mm3, creatinine �1.53
upper limit of normal [ULN], total bilirubin �3 3
ULN, transaminase �2.5 3 ULN). The protocol was

approved by the institutional review board at each

study site, and all patients provided written informed
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consent. The patients were registered within 10

weeks of surgery and were then randomly assigned

to 1 of 2 groups: adjuvant chemotherapy with a

gemcitabine alone (GEM) group and a gemcitabine

1 UFT (GEM 1 UFT) group. All patients were

diagnosed as free of recurrences by computed

tomography postoperatively before enrollment. Ran-

domization was performed at the coordinating center

of the trial using a computer-generated procedure.

Standard surgical procedures were used depending

on the extent of tumor involvement and according to

institutional policy. Handling and histological exami-

nation of the resected specimens were carried out

according to the recommendations of the Japan Pan-

creatic Society.26 During the study, vital signs and

complete blood counts were obtained weekly. Addi-

tional 4-week assessments included serum biochem-

istry and adverse events. Imaging by computed

tomography or ultrasound was carried out every

3 months. Diagnosis of recurrence was made based

on the imaging findings. Treatment after recurrence

was not defined.

Adjuvant Chemotherapy
Chemotherapy was started within 1 week of rando-

mization. Patients in the GEM group received adju-

vant chemotherapy of at least 4 cycles of

gemcitabine every 4 weeks. Each chemotherapy cycle

consisted of 3 weekly infusions of gemcitabine at

1000 mg/m2 given by intravenous infusion during a

30-minute period, followed by a 1-week pause.

Patients in the GEM 1 UFT group received UFT at

200 mg/day continuously in addition to gemcitabine

with the same protocol as the GEM group. Patients

who received 4 cycles of treatment were considered

to have completed the therapy. Patients were allowed

to continue the same therapy after 4 cycles. Toxicity

was assessed according to National Cancer Institute

Common Terminology Criteria for Adverse Events

versions 2.0 (�2004) and 3.0 (�2004). If the patient

showed grade 3 or worse hematologic adverse events,

serum transaminase level >2.5-fold ULN, serum total

bilirubin level >3.0 mg/dL, or other adverse clinical

events of grade 2 or worse, chemotherapy was

stopped until recovery from these criteria. The dose

of gemcitabine was reduced to 800 mg/m2 in the fol-

lowing cycles and to 600 mg/m2 if additional adverse

events occurred. In the GEM 1 UFT group, UFT was

stopped if adverse events occurred even after a

reduction of gemcitabine to 800 mg/m2, with gemci-

tabine further reduced to 600 mg/m2 in the following

cycles. Chemotherapy was discontinued if adverse

events within these criteria occurred regardless of

whether the gemcitabine dose had been reduced to

600 mg/m2.

Statistics
The primary endpoint of the study was the 1-year

disease-free survival rate. Secondary endpoints

included toxicity and overall survival. The duration

of disease-free and overall survival was calculated

from the date of surgery to the date of recurrence

and death, respectively. Efficacy analyses were per-

formed according to the intention-to-treat principle.

Survival curves were drawn using the Kaplan-Meier

technique, and the log-rank test was used to assess

differences in survival estimates among the groups.

The univariate analysis was done using the Cox pro-

portional hazards model. Assuming a 1-year disease-

free survival rate of 40% in the GEM arm, the present

study was designed to enroll more than 89 patients

to detect an absolute increase of at least 15% in the

GEM 1 UFT arm, with a significance level of 5%

with 90% power, and taking into consideration a

dropout rate of 25%. Data analysis was performed

using StatView version 5.0 (SAS Institute Inc. Cary,

NC).

RESULTS
Patients
Between May 2002 and December 2005, 100 patients

were recruited into the study from 19 institutions in

Japan. The patients were randomized to the GEM

group (n 5 50) and the GEM 1 UFT group (n 5 50)

(Fig. 1). One patient in the GEM group was

rated ineligible because of a histological diagnosis

FIGURE 1. The flow of study participants is depicted. GEM indicates gem-
citabine alone; UFT, tegafur/uracil.
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(undifferentiated carcinoma) determined after rando-

mization. The remaining 99 patients were included

in the analysis. The baseline characteristics of the

patients in the 2 groups were comparable (Table 1).

There was no statistical difference between the 2

groups in the median time from surgery to the start

of chemotherapy of 35.0 days in the GEM group and

30.0 days in the GEM 1 UFT group.

Treatment Data
All patients received at least 1 dose of gemcitabine.

The median number of the gemcitabine administra-

tions for a patient was 12 times for the GEM group

and 14 times for the GEM 1 UFT group. Median

relative dose intensity within the first 4 cycles was

89.1% for the GEM group and 87.4% for the GEM 1
UFT group; there was no statistical difference

between the 2 groups (Table 2). Median duration of

UFT administration in the GEM 1 UFT group was

5 months, and the median relative dose intensity

within the first 4 cycles was 100% (Table 2).

Thirty-six patients (73.5%) in the GEM group and

30 patients (60.0%) in the GEM 1 UFT group com-

pleted 4 or more cycles of treatment. The reasons for

treatment discontinuation within 4 cycles in the

GEM group were recurrent disease (10 patients,

76.9%), adverse events (2 patients, 15.4%), and

patient’s wish (1 patient, 7.7%). In the GEM 1 UFT

group, the reasons were recurrent disease (5 patients,

25.0%), adverse events (11 patients, 55.0%), and

patient’s wish (4 patients, 20.0%).

Toxicity
Although the majority of the patients, especially

those in the GEM 1 UFT group, experienced minor

toxicity, no grade 4 or higher toxicities were observed

in either group (Table 3). Fifteen (30.6%) patients in

the GEM group and 12 (24.0%) patients in the GEM

1 UFT group experienced grade 3 toxicity, mainly

leukocytopenia. Two patients in the GEM group and

11 patients in the GEM 1 UFT group discontinued

treatment within 4 cycles because of repeated toxici-

ties despite dose modification. All toxicities were re-

versible and resolved with conservative treatment

alone in all patients.

Efficacy
With a median observation period of 21 months

(range, 3 months to 57 months), recurrent disease

developed at comparable rates of 73.5% in the GEM

group (36 of 49 patients) and 78% in the GEM 1
UFT group (39 of 50 patients). The sites of recur-

rence were similar in both groups (GEM group and

GEM 1 UFT group); the local recurrence was

observed in 75.0% and 69.2% of patients, respec-

tively. The number of patients with local recurrence

alone was 13 (36.1%) in the GEM group and 17

(43.6%) in the GEM 1 UFT group. The most frequent

primary site of distant metastasis was the liver, with

12 (33.3%) patients of the GEM group and 13 (33.3%)

patients of the GEM 1 UFT group. The estimated

TABLE 1
Characteristics of Eligible Patients

Gemcitabine Gemcitabine1UFT P

Patients, n 49 50

Age, median (range), y 63 (38-78) 63 (38-78) .35

Sex, women/men 31 / 18 33 / 17 .78

Period from surgery to

randomization, median

(IQR), d

30.0 (26.0-37.0) 26.5 (20.25-35.75) .41

Period from surgery to start of

adjuvant chemotherapy,

median (IQR), d

35.0 (27.0-41.0) 30.0 (23.25-42.50) .48

Operative procedure, PD/DP/TP 38/8/3 38/9/3 .98

UICC stage, IA/IB/IIA/IIB/III/IV 0/1/13/26/2/7 1/1/10/33/1/4 .64

JPS stage, I/II/III/IVa/IVb 0/2/16/22/9 1/2/21/17/9 .68

Primary tumor status, 1/2/3/4 0/2/45/2 2/4/23/1 .39

Nodal status, 0/1 15/34 13/37 .61

Distant metastasis, 0/1 42/7 46/4 .32

Resection status, 0/1 32/17 41/9 .06

Histology .88

Tubular adenocarcinoma,

well/mod/poor

3/34/6 6/33/7

Papillary adenocarcinoma 1 1

Adenosquamous carcinoma 1 1

Anaplastic carcinoma 1 1

Invasive carcinoma derived

from intraductal tumor

3 1

UFT indicates tegafur/uracil; IQR, interquartile range; PD, pancreaticoduodenectomy; DP, distal pan-

createctomy; TP, total pancreatectomy; UICC, International Union Against Cancer; well, well-differen-

tiated type, mod, moderately differentiated type; poor, poorly differentiated type. JPS, Japan Pancreas

Society.

TABLE 2
Total Dose and Relative Intensity

Gemcitabine,
median (range)

Gemcitabine1UFT,
median (range) P

Gemcitabine

Total amount, g 19.2 (3.9-76.5) 19.2 (2.5-113.1) .86

Administrations, n 12 (3-76) 14 (2-81) .67

Relative dose intensity, % 89.1 (22.5-100) 87.4 (13.5-100) .69

UFT

Total amount, g — 27.8 (1.2-158.0)

Duration of administration, mo — 5 (1-26)

Relative dose intensity, % — 100 (5.4-100)

UFT indicates tegafur/uracil.
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1- and 3-year disease-free survival rates were 49.0%

and 21.6% in the GEM group and 50.0% and 17.7%

in the GEM 1 UFT group, respectively. The median

disease-free survival time was also comparable to

12.0 months in the GEM group and 12.3 months in

the GEM 1 UFT group (log-rank, P 5 .67, Fig. 2A).

In the randomized patients, 57 patients (26 in

the GEM group and 31 in the GEM 1 UFT group)

died because of recurrent disease; there were no

deaths attributed to any other causes in the observa-

tion period. The median overall survival time was

29.8 months in the GEM group and 21.2 months in

the GEM 1 UFT group. The estimated survival rates

at 1 and 3 years were 85.7% and 46.9% in the GEM

group and 80.0% and 30.4% in the GEM 1 UFT

group, respectively. There was no statistical differ-

ence between the overall survival times of the GEM

group and the GEM 1 UFT group (log-rank, P 5 .28,

Fig. 2B).

Prognostic Factors for Patients With
Adjuvant Chemotherapy
We analyzed the clinical outcomes of all patients in

this study to estimate the efficacy of adjuvant chem-

otherapy using gemcitabine for patients with

resected pancreatic cancer. The median disease-free

TABLE 3
Summary of Toxicities

Gemcitabine Gemcitabine1UFT

Any Grade Grade 3 Grade 4 Any Grade Grade 3 Grade 4

Total 29 (59.2%) 15 (30.6%) 0 (0.0%) 45 (90.0%) 12 (24.0%) 0 (0.0%)

Hematologic

Leukocytes 26 (53.1%) 11 (22.4%) 0 (0.0%) 36 (72.0%) 9 (18.0%) 0 (0.0%)

Hemoglobin 20 (40.8%) 4 (8.2%) 0 (0.0%) 17 (34.0%) 2 (4.0%) 0 (0.0%)

Platelets 13 (26.5%) 3 (6.1%) 0 (0.0%) 11 (22.0%) 0 (0.0%) 0 (0.0%)

Nonhematologic

Nausea/vomiting 10 (20.4%) 0 (0.0%) 0 (0.0%) 12 (24.0%) 0 (0.0%) 0 (0.0%)

Anorexia 9 (18.4%) 1 (2.0%) 0 (0.0%) 14 (28.0%) 1 (2.0%) 0 (0.0%)

Biochemical

AST/ALT 11 (22.4%) 0 (0.0%) 0 (0.0%) 11 (22.0%) 1 (2.0%) 0 (0.0%)

Glucose intolerance 1 (2.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (2.0%) 0 (0.0%)

AST indicates aspartate aminotransferase; ALT, alanine aminotransferase.

FIGURE 2. Disease-free (A) and overall (B) survival are shown. GEM indicates gemcitabine alone; Pts., patients; UFT, tegafur/uracil.
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survival time of all 99 patients in this study was 12.0

months, and the estimated 1- and 3-year disease-free

survival rates were 49.5% and 19.5%, respectively

(Fig. 3A). The median overall survival time of those

patients was 24.1 months, and the estimated 1- and

3-year survival rates were 82.8% and 38.8%, respec-

tively (Fig. 3B).

To assess the influence of prognostic factors, the

relationships between the survival outcomes and the

following variables were investigated: sex, age (�63

FIGURE 3. Disease-free and overall survival of all patients (Pts.) are shown: (A) disease-free survival; (B) overall survival; (C, D) disease-free (C) and overall
(D) survival of the patients categorized by nodal status (solid line indicates lymph node positive [N1]; dotted line: lymph node negative [N2]); (E, F) disease-

free (E) and overall (F) survival of the patients categorized by resection status (R) (solid line indicates R1; dotted line, R0).
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years/>63 years), tumor location (head/body or tail),

International Union Against Cancer stage (IA-IIA/IIB-

IV), Japan Pancreas Society (JPS) stage (I-III/IVa, b),

operation time (�444 minutes/>444 minutes), blood

loss during operation (�920 mL/>920 mL), tumor

size (�2 cm/>2 cm), nodal status (negative/positive),

para-aorta lymph node metastasis (negative/posi-

tive), tumor histology (poorly differentiated tubular

adenocarcinoma/other), and resection status (R0/

R1). We performed univariate analysis of these fac-

tors for disease-free and overall survival times.

Among these factors, only the JPS stage showed a

significant value for disease-free survival time

(hazard ratio, 0.473; 95% confidence interval; 0.288-

0.775; P 5 .003), and no factors exerted a significant

influence on overall survival time.

Because factors that are known to have prognos-

tic value for survival such as nodal status and resec-

tion status did not show significant values on

univariate analysis, we performed a Kaplan-Meier

analysis of the disease-free and overall survival times

for all 99 patients, and categorized the outcome by

these factors. As shown in univariate analysis, there

were no significant differences between patients with

and without lymph node metastasis with respect to

disease-free and overall survival times (Fig. 3C, D).

Moreover, there were no significant differences

between patients with R0 and R1 resection with

respect to disease-free and overall survival times

(Fig. 3E, F).

DISCUSSION
For the treatment of patients with pancreatic cancer,

even with advanced cancer, the best survival rates

are achieved after surgical resection.3,4 However,

because of the high recurrence rate, the prognosis of

the patient remains poor even after curative surgery.

This indicates that it is important to establish an

effective multidiscipline therapy for pancreatic can-

cer. In this study, we aimed to estimate the efficacy

of adjuvant chemotherapy using gemcitabine and

UFT for patients with resected pancreatic cancer.

Burris et al first reported in 1997 that gemcita-

bine improved the survival of patients with advanced

pancreatic cancer, with a median survival time of

5.65 months compared with 4.41 months for patients

treated with 5-FU.19 Since then, gemcitabine has

become the first-line chemotherapy for patients with

pancreatic cancer. Meanwhile, several randomized

studies have shown that 5-FU-based adjuvant chem-

otherapy can improve the survival of patients with

resected pancreatic cancer.13,27 Therefore, we strongly

expected that adjuvant chemotherapy using gemcita-

bine would improve the survival of our patients. We

thus attempted in our phase II study to optimize the

efficacy of adjuvant chemotherapy by combination

with gemcitabine and other agents.

We selected UFT as the agent to use in combina-

tion with gemcitabine. There were several reasons.

First, in vitro analysis showed that pretreatment of

pancreatic cancer cells with 5-FU increased the intra-

cellular concentration of gemcitabine, suggesting

that UFT, a prodrug of 5-FU, might have the poten-

tial to supplement the therapeutic benefits of gemci-

tabine.22 Second, UFT, an oral fluoropyrimidine,

might be more convenient to administer than con-

tinuous 5-FU infusion, especially in an adjuvant set-

ting. In addition, several groups had shown favorable

results from the use of a combination of gemcitabine

and UFT as a treatment for advanced pancreatic can-

cer.28,29

Our study showed that adjuvant chemotherapy

with gemcitabine, with or without UFT, could be car-

ried out with acceptable safety. No grade 4 toxicities

were observed in any patients in either group, and

no patient died because of toxic events related to

adjuvant therapy. Grade 3 hematologic toxicities

were observed in about 30% of the patients in

both groups. Leukocytopenia was most frequently

observed, as shown in the CONKO-001 study.20

Although a high incidence of leukocytopenia from

gemcitabine has also been reported in the treatment

of nonresected pancreatic cancer with 9.7% grade 3

leukocytopenia,19 the frequency in this study was

relatively high. Onoue et al have reported as well

that severe leukocytopenia induced by gemcitabine

administration developed readily in patients who

had undergone surgical resection.30 This suggests

that it is very important to observe patients closely,

especially in adjuvant chemotherapy, to avoid fatal

toxicities. Nevertheless, as no serious adverse events

were observed in this study, we concluded that the

adjuvant chemotherapy using gemcitabine with or

without UFT can be carried out safely.

Unfortunately, this study failed to show any addi-

tional benefit in using UFT in concert with gemcita-

bine for patients with resected pancreatic cancer.

Disease-free survival was similar in both groups,

with a 1-year disease-free survival rate of 49.0% in

the GEM group and a 50.0% rate in the GEM 1 UFT

group. Moreover, the overall survival rate was slightly

worse among the patients of the GEM 1 UFT group

than among those of the GEM group, with median

survival time of 21.2 months and 29.8 months,

respectively. Although the observation period was

short, we concluded from our data that other combi-

nations with gemcitabine must be considered as
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future trials for adjuvant chemotherapy for resected

pancreatic cancer.

Although UFT did not induce any survival

benefits, the patients of both groups who received

gemcitabine adjuvant chemotherapy after surgery

experienced relatively longer survival times. The me-

dian disease-free survival time of the total of 99

patients in this study was 12.0 months, and the me-

dian overall survival time was 24.1 months. The over-

all median survival time is usually reported as about

10 months to 20 months for patients with resected

pancreatic cancer who did not received adjuvant

chemotherapy.12-17,20 In addition, survival in this

study was favorable compared with studies of adju-

vant therapy for pancreatic cancer. The median over-

all survival time of patients with adjuvant therapy

was reported as 20.0 months in the GITSG study12

and 20.1 months in the ESPAC-1 study.17 Also, as

expected, our data were almost equivalent with the

CONKO-001 study, in which the median survival

time of patients with gemcitabine adjuvant chemo-

therapy was 22.1 months. These results support the

use of gemcitabine as adjuvant chemotherapy in re-

sectable pancreatic cancer.

The involvement of radiation as the adjuvant

therapy for patients with resected pancreatic cancer

has been discussed. The GITSG study showed the ef-

ficacy of chemoradiation as the adjuvant therapy.12

Conversely, the recent ESPAC-1 study failed to show

the efficacy of this therapy on postoperative survival,

in contrast to chemotherapy alone.17 In this study,

although the local recurrence was most frequently

observed, many of these patients also showed other

types of recurrences at the same time. This may indi-

cate that the effect of radiation therapy as the adju-

vant therapy might be limited regarding the survival

of patients with resected pancreatic cancer.

Interestingly, in this study there were no signifi-

cant differences in disease-free and overall survival

rates between N2 and N1 patients and between R0

and R1 patients. Nodal status (N) and resection sta-

tus (R) are usually considered prognostic factors for

pancreatic cancer after resection.31-33 However, the

ESPAC-1 study also reported that patients with R1

resection also benefited from adjuvant chemother-

apy.31 These results may indicate that patients with

N1 or R1 status benefit more from adjuvant chemo-

therapy using gemcitabine.

In conclusion, the present study did not demon-

strate the efficacy of a UFT and gemcitabine combi-

nation as an adjuvant therapy for patients with

resected pancreatic cancer compared with gemcita-

bine alone. It did, however, add further evidence that

an adjuvant therapy using gemcitabine can produce

favorable effects on the prognosis without any severe

toxicity. This strongly suggests that further clinical

trial resources for adjuvant chemotherapy should be

addressed through the use of other combinations of

agents with gemcitabine.
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