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Background: This phase 3 study evaluated the efficacy of new adjuvant chemotherapy (MFP), which intensified the mitomycin-C
(MMC) plus short-term doxifluridine (Mf) for gastric cancer.

Patients and methods: A total of 855 patients (424 in Mf, 431 in MFP) with pathological stage II–IV (M0) gastric cancer after D2
gastrectomy were randomly assigned to receive either Mf (MMC 20 mg m� 2, followed by oral doxifluridine 460–600 mg m� 2 per
day for 3 months) or MFP (MMC 20 mg m� 2, followed by oral doxifluridine 460–600 mg m� 2 per day for 12 months with 6 monthly
infusions of 60 mg m� 2 of cisplatin) chemotherapy.

Results: With a median follow-up of 6.6 years, there was no difference between the two groups in recurrence-free survival (RFS)
(5-year RFS 61.1% in Mf and 57.9% in MFP; hazard ratio 1.10 (95% CI 0.89–1.35); P¼ 0.39) and overall survival (OS) (5-year OS 66.5%
in Mf and 65.0% in MFP; hazard ratio 1.11 (95% CI 0.89–1.39); P¼ 0.33).

Conclusion: Intensification of Mf adjuvant chemotherapy by prolonging the duration of oral fluoropyrimidine and adding cisplatin
was safe but not effective to improve the survivals in curatively resected gastric cancer patients.
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Gastric cancer (GC) is the second most common cause of cancer-
related mortality worldwide, with 989 600 new cases and 738 000
deaths per year (Jemal et al, 2011). For locally advanced cases, the
only treatment option for potential cure is complete surgical
resection. Unfortunately, a significant number of patients experi-
ence recurrence even after complete resection, and the prognosis of
recurrent GC is dismal. The high recurrence rate and poor
prognosis have led to extensive investigation of the use of adjuvant
treatments to improve survival. However, there had been a debate
on the role of adjuvant treatment until early 2000, especially in
western countries, primarily due to the lack of large pivotal study,
although several meta-analyses consistently suggesting small but
significant benefits (Hermans et al, 1993; Earle and Maroun, 1999).

In 2000, when the AMC0201 trial was designed, adjuvant
chemotherapy was popularly used in clinical practice in Korea.
Because of this widespread practice, we believed that using surgery
only in the control arm would not be appropriate. Thus, we
selected adjuvant chemotherapy rather than surgery alone as the
control arm and aimed to focus on reinforcing its efficacy in this
trial. Mitomycin-C (MMC)-based regimens were one of the most
popularly used adjuvant chemotherapies at that time (Chang et al,
2002; Koo et al, 2007). A Japanese meta-analysis suggested the
efficacy of MMC-based adjuvant chemotherapy, and a Spanish
randomised phase 3 study showed the survival benefit of simple
combination of MMC and 3 months of oral fluoropyrimidine,
although sample size of this study was small (Nakajima et al, 1994;
Cirera et al, 1999). On the basis of these results, we decided to use
MMC plus short-term oral fluoropyrimidine (Mf) as a reference
treatment. To strengthen this regimen, we mapped out the
following two strategies. We prolonged the duration of oral
fluoropyrimidine, and also added cisplatin, an active component of
effective regimens for metastatic GC (MFP).

We then performed this prospective, randomised phase 3 study
to determine whether MFP could improve recurrence-free survival
(RFS) over the Mf regimen in patients with GC after curative D2
resection. Here we report the final results of the AMC0201 study
with inclusion of long-term outcome.

MATERIALS AND METHODS

Study design and patients. AMC0201 was an open-label,
prospective randomised phase 3 clinical trial conducted at three
centres in Korea.

The criteria for eligibility were histologically proven gastric
adenocarcinoma; D2 lymph-node dissection; R0 resection; an age
of 18–70 years; pathological stage II–IV without distant metastasis
according to the 6th edition of American Joint Committee on
Cancer (AJCC) staging system; an Eastern Cooperative Oncology
Group (ECOG) performance status of 0–2; and adequate renal,
liver and bone marrow function. Exclusion criteria included any of
the following: incomplete surgical resection, prior chemotherapy,
immunotherapy, or radiotherapy, concurrent or previous malig-
nancy within the past 5 years and positive M1 lymph nodes on
postoperative pathologic examination.

The protocol was approved by the institutional review board at
each participating institution and conducted in accordance with
the ethical principles of the Declaration of Helsinki and also the
Good Clinical Practice guidelines, as defined by the International
Conference on Harmonisation. All patients provided written
informed consent before entry into the study.

Study treatment. At 3 weeks after surgery, eligible pathological
stage II–IV (M0) cases were randomly assigned at a 1 : 1 ratio to
receive the Mf or MFP regimen. Randomisation was stratified
according to stage and each participating centre based on a

permutation block method. Patients and investigators were not
masked to study treatment.

For patients randomised to the Mf group, 20 mg m� 2 MMC
was given intravenously 3–6 weeks after surgery, and then 4 weeks
later, daily oral doses of 460 mg m� 2 doxifluridine were adminis-
tered for 3 months. In the MFP group, 20 mg m� 2 MMC was
given intravenously 3–6 weeks after surgery, and beginning 4
weeks later, 60 mg/m� 2 cisplatin was given intravenously monthly
for 6 months and 460 mg m� 2 per day oral doxifluridine was
administered for 12 months. One cycle lasted for 1 month. The
doxifluridine dose was increased to 600 mg m� 2 per day in both
groups after interim safety analysis in February 2004. Dose
modification was prespecified for patients who experienced
haematologic and non-haematologic toxicities (Supplementary
Data).

Assessments. At baseline, patients underwent a history, physical
examination, including weight, height and vital signs. Computed
tomography (CT) scans of the abdomen and pelvis with contrast
enhancement, chest radiography and electrocardiography were
performed. In addition, laboratory tests, including complete blood
count with differential counts, electrolytes, coagulation test, liver
and renal function testes were obtained. Adverse events and
laboratory profiles were assessed every 4 weeks during treatment.
After completion of chemotherapy, clinical assessments were
performed every 3 months up to 2 years from surgery, every 6
months between 2 and 5 years from surgery and every 1 year
thereafter. Plain chest radiography and abdominopelvic contrast-
enhanced CT scans were performed every 6 months within 5 years
from surgery and every 1 year thereafter; gastroscopy was
performed every 1 year. If there was any sign or symptom
indicating recurrence, investigations were immediately carried out
to verify the status of the patients. If findings on imaging studies
were suggestive but not conclusive, rigorous serial follow-up
studies were performed to detect recurrence. The date of the first
recognition of findings suggestive of recurrence was defined as the
date of recurrence. Adverse events were graded according to the
National Cancer Institute’s Common Terminology Criteria for
Adverse Events, version 2.0.

Statistical analysis. The primary end point was 3-year RFS, and
the secondary end points were 3-year overall survival (OS), disease
recurrence and safety. All randomised patients were analysed on an
intention-to-treat basis. On the basis of the result of previous trials,
the 3-year RFS rate in the Mf group was estimated to be 60%. This
trial was initially designed to identify a 15% improvement of 3-year
RFS rate in the MFP group and a total of 475 patients were
required for a two-sided a of 5% and a statistical power of 90%,
considering 10% of follow-up loss.

In February 2004, when we had enroled half of the planned
number of patients (245), we performed a planned interim analysis
for safety monitoring and potential sample size recalculation based
on the distribution of pathological stage in study population. After
the study began, several participating investigators concerned that
the original dose of doxifluridine was low. As the toxicity of
original dose was mild and well tolerated at interim analysis, we
decided to increase the doxifluridine dose from 460 to 600 mg m� 2

per day by protocol amendment. When we analysed the
distribution of pathological stage until that point, patients with
early stage were included more than we originally expected. On the
basis of this, the 3-year RFS of control arm was re-estimated as
better than our original assumption. This estimation and rapid
patient accrual enabled us to increase the sample size to detect
accurately real, even if small, improvements in efficacy. Therefore,
the estimated 3-year RFS rate in the Mf group was increased to
70%, while the expected additional benefit in the MFP group was
lowered to 10% (80% of 3-year RFS rate). With the same type I and
II error rates, we estimated that a total enrolment of 881 patients
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(207 events) would be necessary for a hazard ratio (HR) of 0.6256
in the MFP group as compared with the Mf group.

Recurrence-free survival was defined as the time from
randomisation to documented disease recurrence or death, and
OS as the time from randomisation to death from any cause.
Patients were censored if they were recurrence-free or alive at the
last follow-up. Kaplan–Meier curves were used to estimate survival,
and compared using the log-rank test. The Cox regression model
was used to estimate HRs based on the comparison of the efficacy
between the Mf and MFP arms in both primary analysis and
subgroup analyses. All tests were two-sided, and a P-value o0.05
was considered to indicate statistical significance. Confidence
intervals (CI) are at the 95% level. Descriptive analyses were used
to represent adverse events. The relative dose intensity (RDI) was
calculated as the percentage of actually administered dose to
planned dose per unit time. Statistical analyses were performed by
a qualified biostatistician (BKP) using SAS version 9.1 (SAS
Institute Inc., Cary, NC, USA) and SPSS version 14.0 (SPSS Inc.,
Chicago, IL, USA).

After 229 events occurred with a median follow-up period of 3.5
years, the database was initially locked on 20 March 2008 and
planned primary analysis was performed. These results were
previously presented at ASCO annual meeting, 2008 (Chang et al,
2008). Afterwards, to verify the long-term results of this study, 3-
year extension analysis was performed. The data cutoff for this
extension analysis was 11 April 2011. Median follow-up at that
time was 6.6 years (maximum 109.4 months).

RESULTS

Patient characteristics. Between February 2002 and August 2006,
855 patients were randomly allocated to study arms (424 in MF
and 431 in MFP; Figure 1). Baseline characteristics turned out to be
well balanced between the two groups (Table 1). Median time
interval between surgery and chemotherapy was 23 days in the Mf
group and 24 days in the MFP group. Postoperative stages were II
in 51%, IIIA in 31%, IIIB in 9% and IV in 9% of patients. All
patients received D2 surgery with R0 resection.

Treatment delivery. Planned treatment was completed in 93% of
the Mf group and 72% of the MFP group. Throughout the
treatment period, 145 patients (34%) underwent dose reduction for
doxifluridine in the Mf group compared with 322 (75%) and 19
(4%) for doxifluridine and cisplatin in the MFP group. The reasons
for dose reduction were haematologic toxicities (97% in the Mf
group; 97% for doxifluridine and 42% for cisplatin in the MFP
group), or non-haematologic toxicities (3% in the Mf group; 3% for
doxifluridine and 58% for cisplatin in the MFP group). Dose delay
was applied in 64 patients (15%) in the Mf group and 189 patients
(44%) in the MFP group, mainly because of haematologic toxicities
(83% in the Mf group and 86% in the MFP group) of all adverse
events. Median RDI per cycle for doxifluridine was 96.7–100.0% in
the Mf group and 79.0–100.0% in the MFP group. The median RDI
per cycle for cisplatin was 100.0% throughout all cycles.

Safety. Adverse events that occurred in 10% or more of patients
are summarised in Table 2. The population evaluated for safety
comprised 847 patients (422 in the Mf group and 425 in the MFP
group), with the exclusion of the patients who did not receive
allocated treatment after randomisation or were lost to follow-up
after MMC administration. Both regimens were well tolerated, and
the adverse events of all grades were more frequent in patients who
received MFP than in those who received Mf. Grade 3 or 4
neutropenia was more common in the MFP group (35%) than in
the Mf group (11%). Two patients in the Mf group and four
patients in the MFP group developed febrile neutropenia. Grade 3
or 4 thrombocytopenia was rare and similar in both arms (3% in
both groups). Grade 3 or 4 non-haematologic adverse events were
uncommon in both groups; however, patients in the MFP group
had slightly higher rates of fatigue, anorexia, nausea, vomiting and
diarrhoea. There was no treatment-related death. Between patients
enroled before and after the introduction of protocol amendment
in each Mf and MFP groups, there were no significant differences
in the frequency of grade 3 or 4 haematologic or non-haematologic
toxicities, except that grade 3 or 4 neutropenia in the MFP group
was significantly increased with higher dose of doxifluridine (22%
vs 14%; P¼ 0.003). Actually administered dose of doxifluridine
during six cycles of study treatments was increased after the
protocol amendment than before (mean 517.89 vs 409.24 mg m� 2

855 patients completed eligibility criteria

424 randomised to Mf 431 randomised to MFP

394 completed intervention

30 discontinued intervention

3 recurrence

17 toxicity

7 patient refusal

3 others

424 analysed 431 analysed

309 completed intervention

119 discontinued intervention

51 recurrence

27 toxicity

33 patient refusal

11 others

Figure 1. Trial profile. Mf, mitomycin-C plus short-term doxifluridine; MFP, mitomycin-C plus long-term doxifluridine plus cisplatin.
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per day, Po0.001), although there was no difference in cisplatin
(mean 56.64 vs 56.86 mg m� 2 per month, P¼ 0.67).

Long-term efficacy outcomes. With a median follow-up of 6.6
years in April 2011, a total of 353 events (recurrence or death) have
been observed (167 in the Mf group and 186 in the MFP group).
The 3- and 5-year RFS rates were 67.0% (95% CI, 62.5–71.5) and
61.1% (95% CI, 56.4–65.8) in the Mf group, respectively, and 64.9%
(95% CI, 60.4–69.4) and 57.9% (95% CI, 53.2–62.6) in the MFP
group, respectively. There was no statistically significant difference
in RFS between the two groups (HR 1.10, 95% CI 0.89–1.35;
P¼ 0.39; Figure 2A). The 3- and 5-year OS rates were 76.9% (95%
CI, 72.9–80.9) and 66.5% (95% CI, 62.0–71.0) in the Mf group,

respectively, and 73.1% (95% CI, 68.9–77.3) and 65.0% (95% CI,
60.5–69.5) in the MFP group, respectively. The difference in OS
was also insignificant (HR 1.11, 95% CI 0.89–1.39; P¼ 0.33;
Figure 2B). Median RFS and OS have not been reached in either
group. In subgroup analyses for RFS (Figure 3), there was no
significant interaction between study treatment and baseline
characteristics. RFS and OS were not affected by whether patients
were enroled before (n¼ 471) or after the protocol amendment
(n¼ 384; P¼ 0.96 and 0.71, respectively). The sites of first
recurrence are summarised in Table 3. Distant metastasis was
more common than locoregional recurrence in both groups,
and there were no significant differences between the two
groups.

DISCUSSION

After a long debate, it is now globally agreed that adjuvant
treatment improves survival of patients with GC who undergo
curative surgery. However, there are still geographical differences
in standard adjuvant treatment modalities. The intergroup-0116
(INT-0116) study of postoperative chemoradiation (CRT)
(Macdonald et al, 2001), and the Medical Research Council
Adjuvant Gastric Infusional Chemotherapy (MAGIC) trial of
perioperative chemotherapy (Cunningham et al, 2006), demon-
strated the survival benefits in AGC over surgery alone, and it has
become standard adjuvant therapy in the United States and

Table1. Baseline patient characteristics

Characteristics Mf arm (n¼424) MFP arm (n¼431)

Age (years) 56 (29–70) 55 (20–70)

Male gender 294 (69%) 294 (68%)

ECOG performance status

0–1 423 (499%) 428 (499%)
2 1 (o1%) 3 (o1%)

Primary site

Proximal 40 (10%) 33 (8%)
Distal 342 (81%) 351 (81%)
Multiple/diffuse 42 (10%) 47 (11%)

Type of surgery

Total gastrectomy 162 (38%) 166 (39%)
Subtotal gastrectomy 262 (62%) 265 (61%)

Lauren’s classification

Intestinal type 148 (35%) 135 (31%)
Diffuse type 222 (52%) 235 (55%)
Mixed type 39 (9%) 49 (11%)
Unknown 15 (4%) 12 (3%)

Pathologic T stage

pT1 9 (2%) 8 (2%)
pT2 261 (62%) 235 (55%)
pT3 147 (35%) 178 (41%)
pT4 7 (2%) 10 (2%)

No. of lymph-node metastasis

0 28 (7%) 43 (10%)
1–6 256 (60%) 249 (58%)
7–15 109 (26%) 109 (25%)
Z16 31 (7%) 30 (7%)

Overall stagea

II 220 (52%) 216 (50%)
IIIA 130 (31%) 136 (32%)
IIIB 38 (9%) 42 (10%)
IV (M0) 36 (9%) 37 (9%)

Dose of doxifluridine

460 mg m�2 per day 238 (56%) 233 (54%)
600 mg m�2 per day 186 (44%) 198 (46%)

Abbreviations: Mf¼mitomycin-C plus short-term doxifluridine; MFP¼mitomycin-C plus
long-term doxifluridine plus cisplatin; ECOG¼Eastern Cooperative Oncology Group.
aAmerican Joint Committee on Cancer Staging System, 6th edition (2002).

Table 2. Adverse events reported by Z10% of patients (safety
population)a

Toxicity grade by treatment arm

Mf arm (n¼422) MFP arm (n¼425)

All
grade

Grade
3 or 4

All
grades

Grade
3 or 4

Haematologic

Leucopenia 265 (63%) 20 (5%) 367 (86%) 24 (6%)
Neutropenia 262 (62%) 47 (11%) 387 (91%) 150 (35%)
Anaemia 393 (93%) 9 (2%) 413 (97%) 16 (4%)
Thrombocytopenia 101 (24%) 14 (3%) 156 (37%) 14 (3%)

Non-haematologic

AST or ALT 119 (29%) 3 (o1%) 145 (34%) 3 (o1%)
Hyperbilirubinaemia 114 (27%) 1 (o1%) 162 (38%) 4 (o1%)
Fatigue 343 (81%) 0 (0%) 391 (92%) 9 (2%)
Anorexia 326 (77%) 1 (o1%) 389 (92%) 10 (2%)
Nausea 293 (69%) 0 (0%) 371 (87%) 9 (2%)
Vomiting 104 (25%) 7 (2%) 160 (38%) 15 (4%)
Stomatitis 77 (18%) 0 (0%) 151 (36%) 0 (0%)
Constipation 132 (31%) 1 (o1%) 204 (48%) 2 (o1%)
Diarrhoea 219 (52%) 1 (o1%) 288 (68%) 8 (2%)
Alopecia 261 (62%) 0 (0%) 334 (79%) 0 (0%)
Neuropathy 149 (35%) 0 (0%) 301 (71%) 2 (o1%)
HFS 35 (8%) 0 (0%) 73 (17%) 0 (0%)
Myalgia 109 (26%) 0 (0%) 166 (39%) 1 (o1%)
Oedema 44 (10%) 0 (0%) 108 (25%) 0 (0%)

Abbreviations: Mf¼mitomycin-C plus short-term doxifluridine; MFP¼mitomycin-C plus
long-term doxifluridine plus cisplatin; AST¼ aspartate aminotransferase; ALT¼ alanine
aminotransferase; HFS¼ hand–foot syndrome.
aPatients who did not receive allocated treatment after randomisation or were lost to
follow-up after MMC administration were excluded.
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Europe, respectively. In Asia, where D2 surgery is a standard
procedure, postoperative chemotherapy has become standard
therapy on the basis of the results of the ACTS-GC (S-1 for 12
months) (Sakuramoto et al, 2007) and the recent CLASSIC trial
(capecitabine and oxaliplatin for 6 months) (Bang et al, 2012).
Therefore, the most relevant issue in adjuvant treatment now is
how to improve the treatment outcome of current standard
adjuvant treatment. In this context, the results of this study offer
timely suggestions regarding the question.

The control treatment of this study, Mf regimen is a reasonable
adjuvant chemotherapy for which benefit over no treatment was
confirmed by the recent GASTRIC meta-analysis study (GASTRIC
Group, 2010). This study was reasonably powered to assess the
clinically relevant improvement in RFS, and follow-up period was
sufficient to confirm the long-term outcomes. Nevertheless, the
RFS and OS curves of the two arms overlapped and there was no
trend of benefit in the MFP arm. This strongly indicates that
simple intensification of the adjuvant chemotherapy with Mf
regimen by the addition of cisplatin and prolongation of
doxifluridine administration is not effective. We do not know
why this strategy is not working in the adjuvant setting, while it is
working in the palliative setting. A meta-analysis showed that
combination chemotherapy is better than single agent, mainly 5-

FU, and the Japanese SPIRITS trial demonstrated that addition of
cisplatin to fluoropyrimidine could improve the survivals in
patients with metastatic or recurrent GC (Wagner et al, 2006;
Koizumi et al, 2008).

Many of the adjuvant chemotherapy trials testing polyche-
motherapeutic agents with cisplatin failed to achieve survival
benefit over reference treatment (Chipponi et al, 2004; Bouche
et al, 2005; Cascinu et al, 2007; Di Costanzo et al, 2008). These
failures may result from low statistical power of the studies due to
their small size, but low completion rates owing to toxicity also
played an important role in poor performance. In our study, we
gave 60 mg m� 2 of cisplatin to obtain a commonly prescribed dose
of cisplatin in East Asia for lower toxicities and better compliance.
This strategy resulted in better tolerability, but additive survival
benefit was not obtained.

This result is in line with the recent results of CALGB 80101 and
ITACA-S trials (Fuchs et al, 2011; Bajetta et al, 2012). In CALGB
80101 study, adjuvant CRT for gastric or gastro-oesophageal
junction adenocarcinoma using epirubicin, cisplatin and 5-FU
(ECF) was compared with bolus 5-FU/LV before and after 5-FU/
radiotherapy, but the ECF arm did not achieve better disease-free
survival (HR, 1.00, 95% CI, 0.79–1.27; P¼ 0.99) and OS (HR, 1.03,
95% CI, 0.80–1.34; P¼ 0.80) (Fuchs et al, 2011). Furthermore,
ITACA-S trial failed to demonstrate the enhanced efficacy of
intensified chemotherapy (four cycles of 5-FU, LV and irinotecan,
followed by three cycles of docetaxel and cisplatin) compared with
control chemotherapy (nine cycles of 5-FU and LV) in terms of
disease-free survival (HR, 0.98, 95% CI, 0.83–1.16; P¼ 0.83) and
OS (HR, 1.0, 95% CI, 0.83–1.20; P¼ 0.97) (Bajetta et al, 2012).

In AMC0101 study (Kang et al, 2008), a companion adjuvant
chemotherapy trial of AMC0201, two more strategies, intraper-
itoneal chemotherapy and early start of chemotherapy, were
applied in GC patients with macroscopically recognisable serosa
invasion compared with the AMC0201 study. Moreover, addition
of these four strategies to Mf chemotherapy resulted in a
significantly improved RFS and OS, while addition of two
strategies, prolonged doxifluridine and addition of cisplatin were
not effective in AMC0201. It therefore appears that it is not the
simple intensification by additional chemotherapeutic agents or
prolongation of duration of chemotherapy, but rather the new
strategies of early initiation of systemic chemotherapy and/or
intraperitoneal chemotherapy that can be effective strategies to
further improve the current standard adjuvant therapy. We believe
these strategies should be tested in future clinical trials.
Neoadjuvant chemotherapy, which is the earliest adjuvant
chemotherapy we can have, is currently investigated in PRODIGY
(NCT01515748) and JCOG0501 (C000000279) trials. These should
provide findings concerning the efficacy of neoadjuvant che-
motherapy in patients who will receive D2 gastrectomy and
postoperative S-1.

As mentioned above, geographic differences exist in standard
adjuvant treatments, in terms of therapeutic modality, timing of
treatment and chemotherapy regimens. These discrepancies may
be influenced by global differences in standard surgical methods or
study populations. In Asia where D2 gastrectomy is the standard
surgery, postoperative oral fluoropyrimidine-based adjuvant che-
motherapy, such as S-1 for 1 year and capecitabine plus oxaliplatin
for 6 months, is a proved treatment option for localised GC.
However, because there has been lack of randomised trial
comparing these regimens, it is difficult to determine which one
is superior to others.

During the study, study protocol was amended in regards to
sample size and dose of doxifluridine based on the results of
interim analysis. The interim analysis was originally planned for
safety monitoring and potential sample size recalculation based on
the distribution of pathological stage in study population. Since
this study started, relatively low dose of doxifluridine had been
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Figure 2. Kaplan–Meier estimates of RFS (A) and OS (B). Mf,
mitomycin-C plus short-term doxifluridine; MFP, mitomycin-C plus
long-term doxifluridine plus cisplatin.
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indicated by several participating investigators. Because the safety
monitoring at interim analysis showed mild and tolerable toxicity
profile of original dose, we decided to increase the doxifluridine
dose from 460 to 600 mg m� 2 per day. Although actual
administration of doxifluridine was increased without significant
aggravation of toxicity except neutropenia, there was no difference
in survival outcomes between patients enroled before and after the
introduction of a protocol amendment to increase daily dose of
doxifluridine. The assumption of RFS in control arm was based on
our previous results with Mf chemotherapy. However, the RFS of
the control arm should change according to the stage distribution
of the study population since stage is the most important
prognostic factor. We wanted to check if the stage distribution of
the study population were as we had assumed before. And, if there
were differences in the interim analysis, we wanted to reassume the
RFS of the control arm based on this stage distribution of the study
population, and subsequently the sample size required to detect the

efficacy of the experimental arm. Actually, because the greater
number of patients with early stage was enroled than we originally
expected, we had to re-estimate the expected 3-year RFS of control
arm and recalculate the sample size in the planned interim analysis.
Although this required increasing the sample size, rapid patient
accrual enabled us to detect even small differences in efficacy
between treatment groups.

In conclusion, prolongation of doxifluridine administration and
addition of cisplatin to adjuvant chemotherapy with MMC plus 3
months of doxifluridine could be safely performed but did not
improve the treatment outcome in curatively resected GC patients.
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