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Abstract

Background: Adjuvant chemotherapy for stage Ill colon cancer is internationally accepted as standard treatment
with established efficacy, but the usefulness of adjuvant chemotherapy for stage Il colon cancer remains
controversial. The major Western guidelines recommend adjuvant chemotherapy for “high-risk stage II" cancer, but
this is not clearly defined and the efficacy has not been confirmed.

Methods/design: SACURA trial is a multicenter randomized phase Il study which aims to evaluate the superiority
of 1-year adjuvant treatment with UFT to observation without any adjuvant treatment after surgery for stage |l
colon cancer in a large population, and to identify “high-risk factors of recurrence/death” in stage Il colon cancer
and predictors of efficacy and adverse events of the chemotherapy. Patients aged between 20 and 80 years with
curatively resected stage Il colon cancer are randomly assigned to a observation group or UFT adjuvant therapy
group (UFT at 500-600 mg/day as tegafur in 2 divided doses after meals for 5 days, followed by 2-day rest. This
1-week treatment cycle is repeated for 1 year). The patients are followed up for 5 years until recurrence or death.
Treatment delivery and adverse events are entered into a web-based case report form system every 3 months. The
target sample size is 2,000 patients. The primary endpoint is disease-free survival, and the secondary endpoints are
overall survival, recurrence-free survival, and incidence and severity of adverse events. In an additional translational
study, the mRNA expression of 5-FU-related enzymes, microsatellite instability and chromosomal instability, and
histopathological factors including tumor budding are assessed to evaluate correlation with recurrences, survivals
and adverse events.

Discussion: A total of 2,024 patients were enrolled from October 2006 to July 2010. The results of this study will
provide important information that help to improve the therapeutic strategy for stage Il colon cancer.
Trial registration: ClinicalTrials.gov NCT00392899.
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Background

In Japan, colorectal cancer is the second most common
cancer following stomach cancer, and the third most
fatal cancer following lung cancer and stomach cancer
[1]. Postoperative adjuvant chemotherapy has been
demonstrated to improve the outcome in stage III colon
cancer and is internationally accepted as standard treat-
ment. On the other hand, no consensus has been
reached on the usefulness of adjuvant chemotherapy for
stage II colon cancer.

A meta-analysis using the studies C-01 to C-04 of the
National Surgical Adjuvant Breast & Bowel Project
(NSABP) [2] showed that adjuvant chemotherapy signifi-
cantly decreased the risk of recurrence/death in both
Dukes’ B and C. However, other pooled analysis or large
population database review revealed no statistically sig-
nificant additive survival benefit of adjuvant therapy in-
cluding 5-FU + leucovorin exclusively in stage II colon
cancer [3,4].

In Japan, Sakamoto et al. [5] reported the results of
the meta-analysis that adjuvant therapy with oral 5-FU
drugs (without concomitant use of leucovorin) contribu-
ted to significant improvement in recurrence-free sur-
vival (RFS) and overall survival (OS) in stage II colon
cancer. UFT (Taiho Pharmaceutical Co., Ltd., Tokyo,
Japan) is one of the most widely used oral 5-FU agent as
adjuvant chemotherapy for colorectal cancer in Japan.
UFT is a combination drug of tegafur and uracil at a
molar ratio of 1:4 and is characterized by long mainten-
ance of a high 5-FU concentration level converted from
tegafur in blood/tumors due to inhibition of degener-
ation of 5-FU by uracil. In the randomized controlled
trial (RCT) comparing 2-year adjuvant therapy using
UFT (400 mg/body) with observation without adjuvant
therapy in 289 patients after surgery for stage II/III
colon and rectal cancer [6], the 5-year RFS was signifi-
cantly better in the UFT group. However, the analysis
exclusively for colon cancer (160 patients) revealed no
significant difference (77.4% in the UFT group, 74.0% in
the observation group, p=0.71). In the RCT comparing
l1-year adjuvant therapy using UFT (400 mg/m?/day)
with observation without adjuvant therapy in 610
patients after surgery for stage III colon and rectal can-
cer [7], 1-year treatment with UFT was well tolerated
and significantly improved the RES and OS in rectal can-
cer, while the analysis for 332 patients with colon cancer
showed no significant difference in both the 5-year RES
(71.3% in the UFT group, 69.6% in the observation
group, p =0.56) and OS.

Although both of the abovementioned two RCTs
[6,7] failed to demonstrate an additive effect, 1- or 2-
year postoperative adjuvant therapy with UFT alone
has often been used for stage II colon cancer in clin-
ical practice in Japan, because of its good feasibility [8]
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and low-cost. The Japanese Study Group for Post-
operative Follow-up of Colorectal Cancer reported that
the 5-year survival rate of 1,262 patients with stage II
colon cancer who underwent surgery between 1977
and 2000 was 82.1% [9]. Given such a good outcome,
it is necessary to clarify in a larger population whether
postoperative adjuvant treatment with UFT alone has
an additive effect on stage II colon cancer compared
with observation only.

On the other hand, the reports using a large-scale
database disclosed that stage II colon cancer included
subpopulations with different prognosis [9,10]. The
major Western guidelines recommended to select the
“high-risk group of recurrence” in stage II colon can-
cer and to give postoperative adjuvant chemotherapy.
The NCCN guidelines of 2012 [11] lists T4 lesions,
number of lymph-nodes examined <12, perforation,
lymphovascular  involvement, poorly differentiated
histopathology, and perineural invasion as high-risk
factors, while the ASCO guidelines of 2004 [12] lists
inadequately sampled nodes, T4 lesions, perforation,
and poorly differentiated histology as factors for con-
sidering for adjuvant chemotherapy in stage II colon
cancer. In addition to these, high CEA is listed as
high-risk factor in the ESMO guidelines [13]. Recently,
the biomarker studies have proposed new risk factors
for recurrence/prognosis.

It seems appropriate to use adjuvant chemotherapy
for a subgroup with poor prognosis in stage II colon
cancer. However, the definition of “high-risk stage II”
is not clear yet, and the efficacy of adjuvant chemo-
therapy for those patients has not been demonstrated.
We therefore conducted the SACURA trial (Surgical
Adjuvant Chemotherapy with UFT for Curatively
Resected Stage II Colon Cancer), a multicenter phase
III RCT to verify the efficacy of adjuvant chemother-
apy for curatively resected stage II colon cancer in a
large population through evaluating the superiority of
1-year adjuvant treatment with UFT to observation
without any adjuvant treatment, and to identify “high-
risk factors of recurrence” in stage II colon cancer and
predictors of efficacy and adverse events (AEs) of the
chemotherapy.

Methods/design

The design of study

This study is a multicenter randomized phase III trial, in
which patients with curatively resected stage II colon
cancer are randomly assigned to either the observation
group or UFT adjuvant therapy group (Figure 1). The
primary endpoint is disease-free survival (DES), and the
secondary endpoints are OS, RFS, and incidence and se-
verity of AEs. Superiority of adjuvant therapy with UFT
compared to observation without any adjuvant therapy
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Eligibility criteria
1)  Pathologycally comfirmed colon
adenocarcinoma
Pathologically comfirmed stage II
3)  Curatively resected
Aged 20-80 years at registration
ECOG performance status (PS) of 0 to 1
No prior chemotherapy or radiotherapy
for colon cancer
Able to take medications orally
8)  Adequate organ functions
Able to start the protocol treatment within
8 weeks after surgery
10) Has provided written informed consent

<AmQmC®»n
4
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Control arm

Observation

Study arm

Adjuvant therapy with UFT
500-600mg as tegafur in 2 devided doses
Days 1-5 followed by a 2-day rest
Repeating for 1 year

Stratification factors
*Depth of tumor invasion (T3 vs. T4)
*No. of LN examined (<12 vs. >12)
*Institution

Figure 1 Study schema.

is evaluated. As an additional translational study, the
surgical specimens are collected for histopathological
and biomolecular assessments.

Enrollment and allocation

Eligible patients are enrolled at the Translational Re-
search Informatics Center using a web-based system.
Patients are randomly assigned, in a 1:1 ratio, to either
an observation group or UFT adjuvant therapy group,
using minimization by introducing a random element
with a 0.8 assignment probability [14], balanced on the
following stratification factors: depth of tumor invasion
(T3 vs. T4), number of lymph-nodes examined (<12 vs.
>12) and institution (Figure 1). Treatment assignment is
not masked from the investigators and patients.

The main eligibility criteria are as follows:

Inclusion criteria
1) Histologically confirmed stage II colon cancer
2) Histologically confirmed adenocarcinoma
3) Has undergone curative surgery
4) Age: 2080 years
5) ECOG performance status: 0—1
6) No prior chemotherapy or radiotherapy for colon
cancer
7) Able to take medications orally
8) Adequate organ functions as listed below
(at <14 days prior to enrollment)
i) Leukocytes: 3,500/mm? to 12,000/mm?®
ii) Neutrophil: > 1,500/mm?
iii) Hemoglobin > 9.0 g/dL
iv) Platelet count > 100,000/mm?
v) Total bilirubin < 2.0 mg/dL
vi) Aspartate aminotransferase (AST), alanine
aminotransferase (ALT): < 100 IU/L
vii) Creatinine: <1.5 mg/dL

9) Able to start the protocol treatment within 8 weeks
after surgery
10) Has provided written informed consent

Exclusion criteria

1) Other active malignancies (i.e. diagnosed within
5 years) (Tis colorectal cancers are allowed to
enroll)

2) Hereditary colorectal cancer

3) Severe comorbidities:
i) Severe postoperative complication
ii) Uncontrollable diabetes mellitus
ili) Uncontrollable hypertension
iv) Myocardial infarction within 6 months
v) Unstable angina pectoris
vi) Cirrhosis or liver failure
vii) Interstitial pneumonia, pulmonary fibrosis, or severe
emphysema
viii) Psychiatric disorder

4) Concern about pregnancy

5) The investigator considers the patient not suitable
for the study

Protocol treatment
Assigned treatment is started within 8 weeks after

surgery.

Observation group

Patients are followed-up without adjuvant treatment,
according to the schedule defined in the study protocol
for 5 years until recurrence, other malignancy or death
is confirmed (Figure 2).

UFT adjuvant therapy group
UFT is given at a dose of 500-600 mg/day as tegafur in
2 divided doses after meals for 5 days, followed by a
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2-day rest [8]. This one-week cycle is repeated for one
year. During protocol treatment, clinical findings and
laboratory values are evaluated every month.

Protocol treatment is started and continued when
the patients fulfill the following criteria: leukocytes
>3,000/mm?, platelets >100,000/mm> AST and ALT
<100 IU/L, total bilirubin <2.0 mg/dL, no greater than
grade 2 anorexia, nausea, vomiting, or diarrhea. If the
criteria for starting/continuing treatment are not met,
treatment is postponed or temporarily suspended
until AEs improve to meet the criteria. And then,
treatment is resumed at one dose level lower
(-200 mg). The dose can be reduced if the physician
judges that dose reduction is necessary. Once the dose
has been reduced, it is not to be subsequently re-
increased.

Protocol treatment is discontinued in the cases as
follows: treatment fails to be resumed within 29 days
after being postponed or temporarily suspended (the
planned drug rest is not included), the physician
judges that the protocol treatment is difficult to con-
tinue due to AEs, recurrence or other malignancies
develop, the patient requests discontinuation of proto-
col treatment, and the patients withdraw informed
consent.

After the completion of protocol treatment, patients
are followed-up following the same schedule as for the
observation group (Figure 2) until recurrence, other ma-
lignancy or death is confirmed.
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Evaluation of treatment delivery and adverse events
Treatment delivery (UFT adjuvant therapy group only)
Physicians report the treatment delivery via a web-based
case report system, including the followings: daily dose,
drug compliance*, temporary suspension (+/-), number
of days of suspension, reason for suspension, dose re-
duction (+/-), etc.

* The drug compliance for each 3 months period is
defined as the ratio of the dose actually taken to the pre-
scribed dose, and is classified to the following 4 categories:
1) 290% taken, 2) =75% to <90% taken, 3) >50% to <75%
taken, and 4) <50% taken.

Safety profile (both groups)

The types and severities of AEs from the start of protocol
treatment to 30 days after the last administration are eval-
uated according to the National Cancer Institute Com-
mon Terminology Criteria for Adverse Events version 3.0.
The most severe grade of each AE is reported every
3 months. The following AEs are required to be reported
as “priority survey items”: leukocytes, hemoglobin, plate-
lets, total bilirubin, AST, ALT, stomatitis, anorexia, nausea,
vomiting, diarrhea, rash/desquamation, hyperpigmenta-
tion, and fatigue.

Statistical background
Definition of endpoint
The primary endpoint of this study is DFS, and the sec-
ondary endpoints are OS, RFS, and incidence and

Time after surgery
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Colonoscopy or
Barium enema exam. * L i i
Abdominal
CT or US g ® ®
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CT or X-ray ® [ [ )
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@ : Indicates mandatory items. O : Indicates mandatory for UFT group only.
*k : To be performed if preoperative examinations of the proximal colon are inadequate.
D : To be performed mandatory at least every month in UFT group.
Figure 2 Observation, examination, and report schedule.
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severity of AEs. DFS is defined as the time to recurrence,
other malignancies or death, whichever comes first.
Patients alive and free of recurrence or other malignan-
cies are censored at time of last follow-up. RFS is defined
as the time to recurrence or death. Patients alive and free
of recurrence are censored at time of last follow-up. The
intervals are calculated from the date of enrollment.

Definition of target sample size

In two clinical studies conducted in Japanese patients
with colon cancer in the 1990s, the 5-year DEFS rate in
patients without adjuvant chemotherapy was 74.3%
(Dukes’ B) [15] and 74.0% (Dukes’ B and C) [6]. Given a
recent improved surgical outcome, it was assumed that
the 5-year DFS rate would be 80% in the control group
(observation group). With an expected 5-year DFS rate
of 85% (hazard ratio: 0.729) in the study treatment group
(UFT adjuvant therapy group), a two-sided significance
level of 5%, and a power of 90%, the necessary sample
size was calculated to be 970 patients per group accord-
ing to the method described by Shoenfeld et al. [16]. A
target sample size of 1,000 patients per group (a total of
2,000 patients in two groups) was determined in consid-
eration of a 3% excluded rate.

Analysis plan

The primary analyses are done on an intent-to-treat
basis. The survival curves (DFS, OS, and RFS) are esti-
mated by the Kaplan-Meier method, and the stratified
log-rank test, stratified by the depth of tumor invasion
and the number of lymph-nodes examined, are used to
test the null hypothesis that the respective curves are
equal between the two groups. The hazard ratio is
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estimated using a stratified proportional hazard model.
A two-sided significance level of 5% is used. Subgroup
analyses are performed according to sex, age, depth of
tumor invasion, and number of lymph-nodes examined
for comparison between the two groups.

The treatment delivery in the UFT adjuvant therapy
group is summarized. The incidence of AEs between
two groups is compared with the Fisher’s exact test.

An interim analysis of the efficacy is planned at 3 years
after enrollment of the last patient. For the primary end-
point (DES), the significant levels in interim and final
analyses are determined according to a spending func-
tion (the O’Brien-Fleming type) to keep the overall type
I error at 5%.

Additional translational study

The assessments shown in Figure 3 are made in paraffin-
embedded thin sections of surgical specimens from pri-
mary tumors to evaluate the correlation with recurrences,
survivals and AEs. The details of methods and analytical
procedures will be reported separately.

Ethical matters

This study is conducted in accordance with the “Declar-
ation of Helsinki” and “Ethical Guidelines for Clinical Re-
search,” and has been approved by the Institutional Review
Boards of each participating institute. Written informed
consent is obtained from all patients before enrollment.

Discussion

This study is conducted to prospectively evaluate adju-
vant chemotherapy for stage II colon cancer in terms of
the efficacy, safety and feasibility in a large population.

metabolism, and tumor progression

- TS (thymidylate synthase)

- TP (thymidine phosphorylase)

- COX-2 (cyclooxygenase-2)

1)  Analysis of mRNA expression of enzymes related to nucleic acid metabolism, folic acid

- DPD (dihydropyrimidine dehydrogenase)

- OPRT (otate phosphoribosyl transferase)
- FPGS (folylpolyglutamate synthetase)
- VEGF (vascular endothelial growth factor)

2)  Analysis of microsatellite instability (MSI) and chromosomal instability (i.e., 18qLOH)

- tumor budding

- Crohn’s-like lymphoid reaction
- fibrotic cancer stroma etc.

3)  Evaluation of histopathological factors in HE-stained specimens

- extent of the poorly differentiated component

Figure 3 Items included in additional translational study.
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According to the Japanese “Guidelines for the Treat-
ment of Colorectal Cancer” [17] published by the Japa-
nese Society for Cancer of the Colon and Rectum
(JSCCR), adjuvant chemotherapy is recommended for
stage III colorectal cancer. However, in line with the
major Western guidelines [11-13], the JSCCR guide-
lines states that adjuvant chemotherapy for stage II
colon cancer is considered for patients with a “high-
risk factor of recurrence” after adequate informed con-
sent, although the efficacy of adjuvant chemotherapy
for stage II colon cancer is not clearly demonstrated
and “high-risk stage II” is not clearly defined. No def-
inite conclusion has been reached on this clinically im-
portant issue, probably for the following reasons: 1)
large number of patients would be required to evaluate
the efficacy of adjuvant chemotherapy for stage II
colon cancer because of good surgical outcome; and 2)
no high-quality RCT for stage II colon cancer alone
has been conducted.

The SACURA trial is a RCT in patients with curatively
resected stage II colon cancer, evaluating whether 1-year
adjuvant treatment with UFT improves the DFS and OS
compared with observation without adjuvant treatment
(superiority study). Between October 2006 and July
2010, a total of 2,024 patients were enrolled from the
270 institutes. In Japan, complete mesocolic excision
with central vascular ligation (D3 dissection) [17-19] is
the standard surgery for colon cancer. The institutions
which met the conditions that the member of the
JSCCR, more than 80 colorectal cancer surgery each
year and D3 dissection as routine surgery were selected
for the study to insure the quality of the study.

In the present study, the observation group is used to
investigate the clinicopathological high-risk factors for
recurrence, and the UFT adjuvant therapy group is used
to evaluate the effect of adjuvant therapy on the
patients with those “high-risk factors”. These assess-
ments will provide useful information to determine the
indication of adjuvant therapy for patients with stage II
colon cancer.

New reliable risk factors of recurrence other than rou-
tine items in histopathological examination are expected.
The present study evaluates the following histopatho-
logical markers as promising prognostic factors for stage
IT colorectal cancer: tumor budding [20], extent of the
poorly differentiated component [21], Crohn’s-like
lymphoid reaction [22], and fibrotic cancer stroma [23].
This is the first study to evaluate those new possible
prognostic histopathological markers prospectively using
a large sample size.

In recent years, risk classification for recurrence/prog-
nosis and prediction of efficacy to chemotherapy based
on the biomolecular profiles are intensively studied. The
meta-analysis reported that MSI-high stage II colorectal
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cancer was characterized by a lower recurrence rate and
better prognosis, compared with MSI-low and
microsatellite-stable stage II colorectal cancer [24]. On
the other hand, the pooled analysis disclosed that adju-
vant chemotherapy with 5-FU drugs for MSI-high colo-
rectal cancer resulted in poorer OS than those of patients
without the chemotherapy [25], indicating that MSI may
be interesting as a predictor of efficacy to 5-FU based
chemotherapy. Deletion or loss of heterozygosity (LOH)
of the long arm of chromosome 18 (18q) is considered as
an indicator of chromosomal instability [26,27], which
can be related to carcinogenesis and tumor progression.
In the PETACC-3 molecular study [28], both the univari-
ate and multivariate analyses in 420 patients without ad-
juvant chemotherapy after surgery for stage II colon
cancer revealed that 18qLOH was a significant factor for
poor prognosis and that MSI-high was a significant fac-
tor for good prognosis. In the present study, MSI and
18qLOH are evaluated in more patients collected pro-
spectively than those in the PETACC-3 study.

The efficacy and AEs of 5-FU drugs may be related to
5-FU-related enzymes in blood or tumor [29,30]. In
Japan, several oral 5-FU drugs with differing mechan-
isms of action have been frequently used, but few pro-
spective studies with a large sample size about this issue
have been conducted. In the present study, the tumor
mRNA expression levels of enzymes related to nucleic
acid metabolism, folic acid metabolism, and tumor pro-
gression are measured to evaluate the correlation with
the prognosis and AEs to identify predictors of efficacy
and safety. In the future, it is expected that oral 5-FU
drugs can be used in personalized ways based on differ-
ences in the appearance of these enzymes.

In conclusion, the SACURA trial is a large, multicenter
phase III RCT intended to demonstrate the efficacy and
safety of postoperative adjuvant therapy in patients with
stage II colon cancer by showing the superiority of 1-year
adjuvant treatment with UFT to observation without any
adjuvant treatment. The results will identify 1) “high-risk
stage II” colon cancer, 2) predictors of efficacy and AEs
of adjuvant chemotherapy with 5-FU drugs and 3) sub-
group benefited from adjuvant chemotherapy, and will
contribute to establish an improved therapeutic strategy
for stage II colon cancer.

Abbreviations

AEs: Adverse events; MSI: Microsatellite instability; OS: Overall survival;
RCTs: Randomized controlled trials; RFS: Recurrence-free survival;

DFS: Disease-free survival; AST: Aspartate aminotransferase; ALT: Alanine
aminotransferase; JSCCR: Japanese Society for Cancer of the Colon and
Rectum; LOH: Loss of heterozygosity.

Competing interest

SACURA trial (BRI_CC0501, BRI_CC0502) was conducted by “Foundation for
Biomedical Research and Innovation, Translational Research Informatics
Center” with funding from Taiho Pharmaceutical Co. Ltd., Japan.



Ishiguro et al. BMC Cancer 2012, 12:281
http://www.biomedcentral.com/1471-2407/12/281

MI has received consulting fees from Taiho Pharmaceutical Co. Ltd., Bristol-
Myers Squibb and Merck Serono Co. Ltd; honoraria from Taiho, Chugai
Pharmaceutical Co. Ltd., and Yakult Honsha Co. Ltd.

HM has received consulting fees from Otsuka Pharmaceutical Factory, Inc.
and Sysmex Co.; honoraria from Taiho, Chugai, Yakult Honsha, Daiichi Sankyo
Co. Ltd, Astellas Pharma Inc.

NT has received research funding from Taiho, Chugai, and Yakult Honsha;
honoraria from Taiho, Chugai, Takeda Pharmaceutical Co. Ltd., Merck Serono.
YS has received honoraria from Taiho, Chugai and Yakult Honsha.

KT has received honoraria from Taiho and Takeda.

KK has received consulting fees from Taiho and Chugai; honoraria from
Taiho, Chugai, Bristol-Myers, Merck Serono and Otsuka.

MW has received research funding from Taiho, Chugai, Yakult Honsha,
Johnson and Johnson K. K. and Covidien Japan Co. Ltd.

YK has received honoraria from Taiho and Chugai.

H. Ueno has received honoraria from Taiho, Chugai, Yakult Honsha, Bristol-
Myers and Daiichi Sankyo.

Tl has received research funding from Taiho; honoraria from Chugai.

H. Uetake has received consulting fees, research funding, and honoraria from
Taiho, Chugai, Takeda, Bristol-Myers and Merck Serono.

SM has no competing interest.

ST has received consulting fees from Taiho, Daiichi Sankyo and Solasia
Pharma K. K; research funding from Daiichi Sankyo, Yakult Honsha and
Kureha Co. Ltd,; honoraria from Daiichi Sankyo.

KS has received consultant fees, research funding and honoraria from Taiho,
Chugai, Takeda, Yakult Honsha, Daiichi Sankyo, Bristol-Myers, Merck Serono,
and Pfizer Co. Ltd.

Authors’ contributions

MI, as a task manager, participated in entire coordinating of the study, data
collection, data analysis, data interpretation, and writing of the manuscript.
HM, NT, YS, KT, KK, MW, YK, and KS, as a steering committee, participated in
all phases of this study, including design and writing of the protocol, data
collection, data analysis, data interpretation, and preparation of the
manuscript. H. Ueno, T, and H. Uetake, as a steering committee for
additional translational study, carried out the molecular and pathological
evaluation, and participated in all phases of this study, including design and
writing of the protocol, data collection, data analysis, data interpretation and
preparation of the manuscript. SM and ST, as a chief of statistical analysis,
participated in statistical setting of study design and data analysis. All
authors reviewed and approved the final manuscript.

Authors’ information
No relevant information.

Acknowledgement

We are grateful to all of the patients and the co-investigators for their
cooperation in SACURA trial. The authors also thank the following additional
investigators for their contributions to this trial: Yasuyo KUSUNOKI, Fumie
KINOSHITA and Naoko KASHIWAGI in data management, Akinori
OGASAWARA, Yuri UEDA and Syuichiro SUGIMOTO as the project office staff,
Yoko TAKAGI, Aiko SAITO and Sachiko KISHIRO in preparating thin slice
sections of tumors and extracting DNA, Yasuyo OKAMOTO as the additional
translational study office staff, and Masanori FUKUSHIMA, M.D., Ph.D. as a
director of Translational Research Informatics Center.

Author details

'Department of Surgical Oncology, Tokyo Medical and Dental University,
Graduate School, 1-5-45 Yushima, Bunkyo-ku, Tokyo 113-8519, Japan.
2Department of Surgery, National Defense Medical College, 3-2 Namiki,
Tokorozawa, Saitama 359-8513, Japan. *Department of Surgery, Hyogo
College of Medicine, 1-1 Mukogawa-cho, Nishinomiya, Hyogo 663-8501,
Japan. “Division of Gastrointestinal Medical Oncology, National Cancer
Center Hospital, 5-1-1 Tsukiji, Chuo-ku, Tokyo 104-0045, Japan. SDepartmem
of Surgery, Cancer and Infectious Diseases Center Komagome Hospital,
18-22, Honkomagome 3-chome, Bunkyo-ku, Tokyo 113-8677, Japan.
®Department of Surgery, Tochigi Cancer Center, 4-9-13 Yonan, Utsunomiya,
Tochigi 320-0834, Japan. ’Department of Surgery, Kitasato University School
of Medicine, 1-15-1 Kitasato, Minami-ku, Sagamihara, Kanagawa 252-0375,
Japan. ®Department of Gastroenterological Surgery, Aichi Cancer Center
Hospital, 1-1 Kanokoden, Chikusa-ku, Nagoya, Aichi 464-8681, Japan.

Page 7 of 8

Department of Translational Oncology, Tokyo Medical and Dental University,
Graduate School, 1-5-45 Yushima, Bunkyo-ku, Tokyo 113-8519, Japan.
°Department of Data Science, the Institute of Statistical Mathematics, 10-3
Midori-cho, Tachikawa, Tokyo 190-8562, Japan. ''Department of Clinical Trial
Design and Management, Translational Research Center, Kyoto University
Hospital, 54 Shogoin-kawaharacho, Sakyo-ku, Kyoto 606-8507, Japan.

Received: 17 February 2012 Accepted: 21 June 2012
Published: 7 July 2012

References

1. Cancer statistics in Japan. 2010 http://www.focr.orjp/publication/statistics.ntml

2. Mamounas E, Wieand S, Wolmark N, Bear HD, Atkins JN, Song K, Jones J,
Rockette H: Comparative efficacy of adjuvant chemotherapy in patients
with Dukes' B versus Dukes' C colon cancer: results from four National
Surgical Adjuvant Breast and Bowel Project adjuvant studies (C-01, C-02,
C-03, and C-04). J Clin Oncol 1999, 17:1349-1355.

3. Efficacy of adjuvant fluorouracil and folinic acid in colon cancer:
International Multicentre Pooled Analysis of Colon Cancer Trials
(IMPACT) investigators. Lancet 1995, 345:939-944.

4. Schrag D, Rifas-Shiman S, Saltz L, Bach PB, Begg CB: Adjuvant
chemotherapy use for Medicare beneficiaries with stage Il colon cancer.
J Clin Oncol 2002, 20:3999-4005.

5. Sakamoto J, Ohashi Y, Hamada C, Buyse M, Burzykowski T, Piedbois P:
Efficacy of oral adjuvant therapy after resection of colorectal cancer:
5-year results from three randomized trials. J Clin Oncol 2004, 22:484-492.

6. Kato T, Ohashi Y, Nakazato H, Koike A, Saji S, Suzuki H, Takagi H, Nimura Y,
Hasumi A, Baba S, Manabe T, Maruta M, Miura K, Yamaguchi A: Efficacy of
oral UFT as adjuvant chemotherapy to curative resection of colorectal
cancer: multicenter prospective randomized trial. Langenbecks Arch Surg
2002, 386:575-581.

7. Hamaguchi T, Shirao K, Moriya Y, Yoshida S, Kodaira S, Ohashi Y: Final
results of randomized trials by the National Surgical Adjuvant Study of
Colorectal Cancer (NSAS-CC). Cancer Chemother Pharmacol 2011,
67:587-596.

8. Sadahiro S, Ohki S, Yamaguchi S, Takahashi T, Otani Y, Tsukikawa S,
Yamamura T, Takemiya S, Nagasaki H, Nishiyama K, Fukushima T, Hiki Y,
Yamaguchi S, Kumada K, Shimada H, Mitomi T, Makuuchi H: Feasibility of a
novel weekday-on/weekend-off oral UFT schedule as postoperative
adjuvant chemotherapy for colorectal cancer. Cancer Chemother
Pharmacol 2000, 46:180-184.

9. Higuchi T, Sugihara K: Complete mesocolic excision (CME) with central
vascular ligation (CVL) as standardized surgical technique for colonic
cancer: a Japanese multicentre study [abstract]. Dis Colon Rectum 2010,
53:176.

10. Sobin LH, Gospodarowicz MK, Wittekind C: TNM Classification of Malignant
Tumours. 7th edition. New York: Wiley-Blackwell; 2009.

11. NCCN Clinical Practice Guidelines in Oncology: Colon cancer version 2. 2012.
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp

12. Benson AB 3rd, Schrag D, Somerfield MR, Cohen AM, Figueredo AT, Flynn PJ,
Krzyzanowska MK, Maroun J, McAllister P, Van Cutsem E, Brouwers M, Charette M,
Haller DG: American Society of Clinical Oncology recommendations on
adjuvant chemotherapy for stage Il colon cancer.

J Clin Oncol 2004, 22:3408-3419.

13. Van Cutsem E, Oliveira J: Colon cancer: ESMO clinical recommendations
for diagnosis, adjuvant treatment and follow-up. Ann Oncol 2008,
19(Suppl 2)ii29-ii30.

14.  Pocock SJ, Simon R: Sequential treatment assignment with balancing for
prognostic factors in the controlled clinical trial. Biometrics 1975,
31:103-115.

15. Watanabe M, Nishida O, Kunii Y, Kodaira S, Takahashi T, Tominaga T, Hojyo K,
Kato T, Niimoto M, Kunitomo K, Isomoto H, Ohashi Y, Yasutomi M:
Randomized controlled trial of the efficacy of adjuvant
immunochemotherapy and adjuvant chemotherapy for colorectal cancer,
using different combinations of the intracutaneous streptococcal
preparation OK-432 and the oral pyrimidines 1-hexylcarbamoyl-5
-fluorouracil and uracil/tegafur. Int J Clin Oncol 2004, 9:93-106.

16.  Schoenfeld DA, Richter JR: Nomograms for calculating the number of
patients needed for a clinical trial with survival as an endpoint. Biometrics
1982, 38:163-170.


http://www.fpcr.or.jp/publication/statistics.html
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp

Ishiguro et al. BMIC Cancer 2012, 12:281 Page 8 of 8
http://www.biomedcentral.com/1471-2407/12/281

17.  Japanese Society for Cancer of the Colon and Rectum: JSCCR Guidelines 2010
for the Treatment of Colorectal Cancer. Tokyo: Kanehara & Co,, Ltd; 2010.

18. West NP, Hohenberger W, Weber K, Perrakis A, Finan PJ, Quirke P: Complete
mesocolic excision with central vascular ligation produces an
oncologically superior specimen compared with standard surgery for
carcinoma of the colon. J Clin Oncol 2010, 28:272-278.

19. West NP, Kobayashi H, Takahashi K, Perrakis A, Weber K, Hohenberger W,
Sugihara K, Quirke P: Understanding optimal colonic cancer surgery.
Comparison of Japanese D3 resection and European complete excision
with central vascular ligation. J Clin Oncol 2012, 30:1763-1769.

20. Ueno H, Murphy J, Jass JR, Mochizuki H, Talbot IC: Tumour 'budding' as an
index to estimate the potential of aggressiveness in rectal cancer.
Histopathology 2002, 40:127-132.

21, Ueno H, Mochizuki H, Hashiguchi Y, Ishiguro M, Kajiwara Y, Sato T,
Shimazaki H, Hase K, Talbot IC: Histological grading of colorectal cancer: a
simple and objective method. Ann Surg 2008, 247:811-818.

22. Graham DM, Appelman HD: Crohn's-like lymphoid reaction and colorectal
carcinoma: a potential histologic prognosticator. Mod Pathol 1990,
3:332-335.

23. Ueno H, Jones AM, Wilkinson KH, Jass JR, Talbot IC: Histological
categorisation of fibrotic cancer stroma in advanced rectal cancer.

Gut 2004, 53:581-586.

24.  Des Guetz G, Schischmanoff O, Nicolas P, Perret GY, Morere JF, Uzzan B:
Does microsatellite instability predict the efficacy of adjuvant
chemotherapy in colorectal cancer? A systematic review with meta-
analysis. Eur J Cancer 2009, 45:1890-1896.

25. Sargent DJ, Marsoni S, Monges G, Thibodeau SN, Labianca R, Hamilton SR,
French AJ, Kabat B, Foster NR, Torri V, Ribic C, Grothey A, Moore M,
Zaniboni A, Seitz JF, Sinicrope F, Gallinger S: Defective mismatch repair as
a predictive marker for lack of efficacy of fluorouracil-based adjuvant
therapy in colon cancer. J Clin Oncol 2010, 28:3219-3226.

26. de la Chapelle A: Microsatellite instability. N Engl J Med 2003, 349:209-210.

27. Walther A, Johnstone E, Swanton C, Midgley R, Tomlinson |, Kerr D: Genetic
prognostic and predictive markers in colorectal cancer. Nat Rev Cancer
2009, 9:489-499.

28. Van Cutsem E, Labianca R, Bodoky G, Barone C, Aranda E, Nordlinger B,
Topham C, Tabernero J, Andre T, Sobrero AF, Mini E, Greil R, Di Costanzo F,
Collette L, Cisar L, Zhang X, Khayat D, Bokemeyer C, Roth AD, Cunningham D:
Randomized phase Il trial comparing biweekly infusional fluorouracil/
leucovorin alone or with irinotecan in the adjuvant treatment of stage Il
colon cancer: PETACC-3. J Clin Oncol 2009, 27:3117-3125.

29. Koizumi W, Tanabe S, Azuma M, Ishido K, Nishimura K, Sasaki T, Nakatani K,
Higuchi K, Nakayama N, Katada C: Impacts of fluorouracil-metabolizing
enzymes on the outcomes of patients treated with S-1 alone or S-1 plus
cisplatin for first-line treatment of advanced gastric cancer. Int J Cancer
2010, 126:162-170.

30. Ichikawa W, Takahashi T, Suto K, Yamashita T, Nihei Z, Shirota Y, Shimizu M,
Sasaki Y, Hirayama R: Thymidylate synthase predictive power is overcome
by irinotecan combination therapy with S-1 for gastric cancer.

Br J Cancer 2004, 91:1245-1250.

doi:10.1186/1471-2407-12-281

Cite this article as: Ishiguro et al.: Study protocol of the SACURA trial: a
randomized phase Il trial of efficacy and safety of UFT as adjuvant
chemotherapy for stage Il colon cancer. BMC Cancer 2012 12:281.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central




	Abstract
	Background
	Methods/design
	Discussion
	Trial registration

	Background
	Methods/design
	The design of study
	Enrollment and allocation
	Inclusion criteria
	Exclusion criteria
	Protocol treatment
	Observation group
	UFT adjuvant therapy group


	link_Fig1
	Evaluation of treatment delivery and adverse events
	Treatment delivery (UFT adjuvant therapy group only)
	Safety profile (both groups)

	Statistical background
	Definition of endpoint


	link_Fig2
	Outline placeholder
	Definition of target sample size
	Analysis plan

	Additional translational study
	Ethical matters

	Discussion
	link_Fig3
	sectionBib1
	Author details
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15
	link_CR16
	link_CR17
	link_CR18
	link_CR19
	link_CR20
	link_CR21
	link_CR22
	link_CR23
	link_CR24
	link_CR25
	link_CR26
	link_CR27
	link_CR28
	link_CR29
	link_CR30


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


