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Phase III randomized comparison of postoperative
adjuvant chemotherapy with 2-year oral uracil/tegafur versus
6-cycle cyclophosphamide/methotrexate/5-fluorouracil in high-risk
node-negative breast cancer patients

AbstractmThe value of cyclophosphamide/methotrexate/
5-fluorouracil (CMF)-type regimens in surgical adjuvant
therapy in certain subsets of patients with axillary lymph
node-negative breast cancer has been evaluated in Europe
and the USA. However, Japan has a distinctive standpoint
regarding the indications for surgical adjuvant chemother-
apy for breast cancer patients. In addition, oral fluoropyr-
imidines are widely used to treat breast cancer patients in
both adjuvant and metastatic settings due to their low
toxicity and convenience for long-term administration.
Although the antitumor activity and the ability to prolong
disease-free survival times of oral fluoropyrimidines have
been evaluated in patients with breast cancer, available data
are not sufficient to justify replacing CMF-type regimens
with oral fluoropyrimidines in postoperative chemotherapy
for breast cancer patients. To evaluate the utility of oral
fluoropyrimidines in surgical adjuvant chemotherapy, the
National Surgical Adjuvant Study Group (N-SAS) was
founded in 1995 as a government-funded research group,
and nationwide multiinstitutional trials were designed for
breast cancer as well as colon and gastric cancers. For high-
risk, node-negative breast cancer patients, a prospective
randomized trial of surgical adjuvant chemotherapy com-
paring 6 cycles of CMF with 2 years of daily uracil/tegafur
(UFT) started in October 1996. The endpoints of this study
include disease-free and overall survival, adverse reactions,
quality of life, and cost.
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Introduction

Several international consensus meetings have established
the indications for surgical adjuvant chemotherapy using
regimens comprising a combination of cytotoxic drugs such
as cyclophosphamide, methotrexate, and 5-fluorouracil
(5-FU) (CMF) in certain subsets of patients with axillary
lymph node-negative breast cancer. The recommendations
of these meetings were based on data obtained from large-
scale clinical trials and metaanalyses [1, 2].

Japan has long maintained a distinctive standpoint con-
cerning this issue. Two widely held views are the basis for
the lack of rigorous evaluation of postoperative combina-
tion chemotherapy for breast cancer patients. The first view
is that breast cancer in Japanese women is biologically less
aggressive than that in Caucasian women. Evidence to
support this view includes the 5-year disease-free survival
rate in Japanese node-negative breast cancer patients, which
is approximately 90% and thus better than that observed in
European or US women [3]. The prevailing opinion among
Japanese surgeons is that cytotoxic chemotherapy using
drugs of moderate or severe toxicity is not indicated in
node-negative breast cancer patients. Secondly, oral fluo-
ropyrimidine compounds such as uracil/tegafur (UFT)
(Taiho Pharmaceutical Co., Tokyo, Japan) and doxifluridine
(Japan Rosch Co. Ltd., Tokyo, Japan) are used widely to
treat breast cancer patients in both adjuvant and metastatic
settings due to their low toxicity and convenience for long-
term administration.

UFT is a combination of tegafur (1-(2-tetrahydrofura-
nyl)-5-fluorouracil) and uracil at a molar ratio of 1:4.
Tegafur is a prodrug which is slowly metabolized to
5-FU. Preclinical studies indicated that UFT produces
significantly higher tumor:serum 5-FU ratios than were
observed with tegafur alone [4]. UFT is administered orally
and is active against gastric, colon, rectal, and breast
cancers [5]. The major reported side effects are gastroin-
testinal toxicity such as nausea/vomiting and diarrhea,
which occur in 510% of patients who receive oral UFT
at a dose of 300 ± 400 mg/day for 2 years [6]. Although oral
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UFT has been evaluated for its antitumor activity in
metastatic breast cancer [7] and prolongation of disease-
free survival time in patients with stage II breast cancer [8],
the data available are not sufficient to justify replacing
CMF-type regimens with oral UFT as postoperative che-
motherapy for breast cancer patients.

National Surgical Adjuvant Study Group of Breast Cancer

To assess the usefulness of antineoplastic agents already
available on the market, a government-funded program for
developing guidelines for the appropriate conduct of clin-
ical trials of chemotherapeutic agents in the context of
surgical adjuvant therapy was founded in 1995 with Kaoru
Abe, president, National Cancer Center, Japan, as its chair.
In accordance with the guideline draft, the National Surgi-
cal Adjuvant Study Group (N-SAS) was organized to
conduct clinical trials of postoperative adjuvant chemo-
therapy for breast cancer (N-SAS-BC), colon cancer
(N-SAS-CC), and gastric cancer (N-SAS-GC). Initially,
UFT was selected as the trial drug and nationwide multi-
institutional trials were designed for these 3 cancers sup-
ported by a trust fund from Taiho Pharmaceutical Co.

N-SAS-BC 01 protocol

Objectives

The objectives of N-SAS-BC 01 are to: 1) compare the
disease-free survival and overall survival rates after 2-year
treatment with oral UFT 300 mg/m2 and 6 courses of CMF
in women with high-risk, node-negative breast cancer; and
2) assess the adverse reactions, quality of life, and cost-
effectiveness in patients treated using these regimens.

Selection of high-risk patients from among node-negative
breast cancer patients

The presence or absence of metastatic involvement in the
axillary lymph nodes is the most powerful prognostic factor
for patients with primary breast cancer. In node-negative
breast cancer patients, 5- and 10-year disease-free survival
rates are 92% and 83%, respectively, according to the
National Cancer Center database. To select node-negative
breast cancer patients who were at higher risk for recur-
rence, determination of tumor size, estrogen receptor status,
and pathological tumor grade were recommended [1].
Because a single reliable criterion for evaluating patholog-
ical grade has not been established, the N-SAS-BC Pathol-
ogy Committee developed new grading criteria for this
study. These criteria categorize node-negative breast cancer
as grade 1 to grade 3 based on the nuclear grade, which in
turn is based on nuclear atypia and mitotic counts. Five-
year disease-free survival rates in patients with nuclear
grade 2 or 3 was between 75% and 80%. By extrapolating

the 5-year disease-free survival rate, the 10-year disease-
free survival rate is expected to be 60 ±70%. Thus by
choosing patients with grade 2 and 3 breast cancer accord-
ing to the N-SAS-BC pathological grading criteria, patients
with a higher risk of recurrence can be selected, increasing
the proportion of such patients in study populations three-
fold.

Statistical considerations

Tests of the equivalency concept were employed for this
study to compare the potency of 2-year oral UFT versus
6-course CMF in terms of improvement of 5-year disease-
free survival. The clinically acceptable range for UFT was
first determined by surveying 78 N-SAS participating
physicians using a questionnaire. The results of this ques-
tionnaire indicated that in a patient population where 5-year
disease-free survival is 70% with no surgical adjuvant
chemotherapy and 80% with CMF, the upper and lower
acceptable limits for 5-year disease-free survival rate were
87.5% and 72.5%, respectively. This translates to a
UFT: CMF hazard ratio for tumor recurrence of
0.77 ±1.30. With a error = 0.05 and b error = 0.20, the
required sample size for each treatment arm was calculated
to be 650 [9]. Follow-up duration was set at 5± 10 years
depending on the number of recurrences observed in the
period. A total of 1300 patients from 42 participating
institutions are scheduled to be accrued over 3 years.

Patient eligibility criteria

Patients with node-negative, histologically confirmed
breast carcinoma (clinical stage I±IIIA) confined to a single
breast are eligible for the study. Other eligibility criteria
include no evidence of lymph node metastasis on patho-
logical examination of level I and II lymph nodes, exclu-
sion of distant metastasis using chest X-ray, bone X-ray,
and liver ultrasound scan or computed tomography scan,
breast-conserving surgical procedure with or without radio-
therapy, total mastectomy or radical mastectomy #12
weeks prior to the initiation of chemotherapy, and high
risk for recurrence as determined according to the N-SAS
histopathological grading score. Patients must be aged
418±75 years, of Eastern Cooperative Oncology Group
performance status 0±1, and have adequate organ function.
Patients with inflammatory breast cancer are excluded.
Written informed consent is mandatory.

Randomization procedure

Eligible patients are randomized to one of the 2 treatment
regimens after registration at the N-SAS data center by
telephone or facsimile. Stratification factors include parti-
cipating institution, pathological tumor size (53.0 cm vs
$3.0 cm), age at registration (#49 years vs 450 years),
hormone receptor status (both negative vs others), operation
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mode (breast conservation vs mastectomy), and postopera-
tive radiation.

Treatment regimens

Patients allocated to the UFT arm receive UFT 300 mg/m2/
day (as 100-mg capsules) po daily for 2 years. Patients in
the CMF arm receive CPA 100 mg (as a 50 mg tablet) po on
days 1 to 14, methotrexate 40 mg/m2 i. v., and 5-FU
500 mg/m2 i. v. on days 1 and 8. Treatment cycles are
repeated every 28 days for 6 cycles. Tamoxifen 20 mg/day
daily for 2 years is added to both regimens unless patients
are both estrogen and progesterone receptor negative.

Conclusions

The majority of patients with breast cancer are not cured by
chemotherapy once the disease has metastasized. Preven-
tion of clinical recurrence is the aim of perisurgical adju-
vant therapy, which is being intensively tested according to
patients' prognostic and predictive factors.

Oral chemotherapeutic agents such as UFT may have
several advantages such as lower toxicity, painless admin-
istration, and reduced number of hospital visits for patients
who are proved to be disease free. Therefore each treating
physician must recognize the inadequacy of the evidence
indicating the routine use of oral fluoropyrimidines in
adjuvant chemotherapy in patients with node-negative
breast cancer and urge all eligible patients to participate
in well-designed clinical trials. As CMF-type chemotherapy
is one standard regimen, but not the best, the best approach
for the patient is an experimental one designed to improve

the total benefit of chemotherapy for patients. If a patient
with high-risk, node-negative breast cancer is not eligible or
does not wish to participate in a clinical trial, CMF, as
inadequate as it is, remains the standard against which all
other therapies must be compared.

References

1. Goldhirsch A, Wood WC, Senn HJ, Glick JH, Gelber RD (1995)
Meeting highlights: international consensus panel on the treatment
of primary breast cancer. J Natl Cancer Inst 87:1441

2. Early Breast Cancer Trialists' Collaborative Group (1992) Systemic
treatment of early breast cancer by hormonal, cytotoxic, or immune
therapy. Lancet 339:71

3. Watanabe T (1998) Launching National Surgical Adjuvant Study
Group of Breast Cancer in Japan. Cancer Chemother Pharmacol (in
press)

4. FujiS, Ikenaka K, Fukushima M, Shirasaka T (1979) Effect of uracil
and its derivatives on antitumor activity of 5-fluorouracil and 1-(2-
tetrahydrofuryl)-5-fluorouracil. Jpn J Cancer Res 69:763

5. Grem JL (1996) 5-Fluoropyrimidines. In Chabner BA, Longo DL
(eds) Cancer chemotherapy and biotherapy principles and practice.
Philadelphia, Lippincott-Raven:p. 149

6. Kubota Y, Hosaka M, Fukushima S, Kondo I (1993) Prophylactic
oral UFT therapy for superficial bladder cancer. Cancer 71:1842

7. Tashiro H, Nomura Y, Ohsaki A (1994) A double blind comparative
study of tegafur (FT) and UFT (a combination of tegafur and
uracil). Jpn J Clin Oncol 24:212

8. Morimoto T, Ogawa M, Orita K, Sugimachi K, Toge T, Dohi K,
Nomura Y, Monden Y, Ogawa N (1996) Postoperative adjuvant
randomized trial comparing chemoendocrine therapy, chemotherapy
and immunotherapy for patients with stage II breast cancer: 5-year
results from the Nishinihon Cooperative Study Group of Adjuvant
Chemoendocrine Therapy for Breast Cancer (ACETBC) of Japan.
Eur J Cancer 32A:235

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

S70


