928 Phase I study of S-1 plus low-dose CDDP

of this regimen (10 mg/m?, twice-a-week) was identical to
that identified by the previous JFMC27-9902 study. (4 mg/
m?, five times per week) (5). In the JFMC27-9902 trial,
three and five patients were treated with 4 mg/m? CDDP,
five times-a-week (the dosage is identical to Level 2 in the
current study) or 6 mg/m* CDDP, five times-a-week (corre-
sponding to Level 3 in the current study), respectively.
Although none of the three patients treated with 4 mg/m?
CDDP experienced a DLT, two of the five treated with 6 mg/
m? CDDP suffered Grade 3 anorexia. Thus, the JFMC27-
9902 research team selected a dose of 4 mg/m? CDDP for
future research. Additionally, Grade 1 anorexia was observed
in two out of the three patients treated with 4 mg/m? CDDP,
but no Grade 2/3/4 anorexia occurred in JFMC27-9902 at
this treatment level. In the current JFMC27-9902 Step2
study, Grade 1 anorexia was observed in two-out of the eight
patients on Level 2 treatment, but Grade 2/3/4 anorexia was
not observed in the first cycle. During the twice-a-week
administration of 10 mg/m®> CDDP, two patients (25%)
experienced Grade 2 gastrointestinal toxicities during the
two cycles. ‘An additional study reported that with the
weekly administration of 20 mg/m? CDDP; 54% patients
suffered Grade 2 gastrointestinal toxicity during the two
cycles (4). These results suggest that the mild gastrointestinal
adverse events caused by twice-a-week CDDP administration
with 8-1 may provide adequate safety. Additionally, no other
Grade 3/4 non-hematological toxicities were observed at the
RD level in the current study.

The present study showed three (37.5%) of the eight
patients were assessed at the RD acquired PR. The overall
RR in the 13 patients was 23.1%. Therefore, twice-a-week
CDDP administration with S-1 may seem to provide lower
efficacy, compared with the weekly CDDP administration
with S-1 proposed by Hyodo et al. (RR: 61%) (4), the high-
dose CDDP administration with S-1 (RR: 74%) (7), and the
S-1 mono-therapy (RR: 44—54%) (1-—3). However, because
the present study was a Phase I trial examining the efficacy
of the regimen in such a small number of patients, the esti-
mation of RR was not necessarily reliable. The examination
of the RR at the RD is underway in a larger population of
patients in the subsequent Phase II trial. With respect to the
CDDP concentrations achieved, one report showed that
twice-a-week. administration of 7 mg/m? CDDP maintained a
serum CDDP concentration comparable to that attained by 5
weekly doses of 3.5 mg/m? CDDP. Additionally, the CDDP
concentration attained by the administration of 10 mg/m?
twice-a-week might be equal to that attained by 4 mg/m?
five times per week (17). In the ongoing JFMC27-9902
Step2 Phase 1I study, the pharmacokinetics of CDDP at the
RD level determined here (10 mg/m?, twice-a-week) will be
compared with those determined with the 4 mg/m?, five
times per week regimen used in JFMC27-9902.

We applied the CRM to determine a final recommended
treatment dose for future Phase II trial(s). In the present
study, it took 28 months to enroll all the 13 patients.
Although CRM designs have not been used so often because

of their longer study duration compared with conventional
study designs (18), the long time period for patient enroll-
ment of this study was also due to low patient enrollment
rate, The assessment of DLT was carried out during the first
treatment course consisting of 6 weeks. Thus, if patients had
been treated in cohorts of one and all patients had been con-

* secutively enrolled with no gap, it would have taken at most

20 months to complete a study. In addition, Goodman et al.
(18) reported that if one assigns more than one subject at a
time to each dose level, the study duration can be reduced
by >50% compared with the one-patient/cohort CRM
design. Due to the relatively small number of patients
enrolled in this study, the confidence intervals for the prob-
ability of DLT events at the three treatment levels are not
clearly separable. Such uncertainty, however, is typical for
Phase I dose-finding trials (19). However, we further per-
formed a sensitivity analysis to estimate the DLT occurrence
probabilities under a variety of assumptions to more clearly
define the dose-toxicity relationship, and this analysis
suggested that treatment Level 2 most closely approximated
the study treatment goals. The robust results obtained
through the sensitivity analysis supports the validity of the
dose recommendation we reached. However, we must con-
tinue monitoring both the toxicity and efficacy of the combi-
nation regimen in the Phase II trial. A study design
simultaneously monitoring both efficacy and toxicity, as pro-

- posed by Thall and Cook (20,21), may be useful in this

context. Given the small number of patients we studied,
despite the CRM algorithm, it is essential that the safety of
the combination therapy be evaluated forther with a larger
patient population. As described in the study protocol, the
RR of the RD will be further examined during the sub-
sequent Phase II trial, and we will also monitor toxicity
using CRM to reconfirm the safety of the RD (13). The
sample size for the Phase JT was set at 42,

In conclusion, we demonstrated that the combination
regimen consisting of S-1 40 mg/m? twice daily for days 1—28
and CDDP 10 mg/m? on days 1 and 4 per week for 4 weeks
followed by a 2-week washout period should be evaluated
further in a Phase II trial in patients with unresectable or recur-
Tent gastric cancer.
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Continuous Infusion of S5-fluorouracil with Versus without Low-
dose, Consecutive Administration of Cisplatin in Advanced
Colorectal Cancer. A Prospective Randomized Phase II Study
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Recently, the treatment of advanced gastric cancer by continuous infusion of 5-fluorouracil (5-FU) with low-dose
cisplatin (CDDP) has improved efficacy without severe toxicities. The possible effectiveness of 5-FU+low-dose
CDDP for colorectal cancer (CRC) is intriguing. One hundred fifty-five patients with far-advanced CRC includ-
ing at least one measurable lesion were enrolled in a prospective randomized clinical trial funded by the Japan-
ese Foundation for Multidisciplinary Treatment of Cancer. These patients were assigned to the two arms to as-
sess the value of low-dose CDDP when added to a continuous intravenous infusion of 5-FU at a dose of 300
mg/m?/24 hrs in a one-week cycle consisting of 5 days of treatment and 2 days of rest for at least 12 weeks. CD-
DP was given intravenously at a dose of 3 mg/m?® on days 1-5 and days 8-12, and then at a dose of 7 mg/m? twice
a week. Three patients were excluded from the trial. The response rate in the 5-FU+low-dose CDDP arm (n=75)
was significantly higher than that in the 5-FU arm (n=77) (25.3% vs. 11.7%; P = 0.037). There was no signifi-
cant difference in the median overall survival time between the 5-FU+low-dose CDDP arm and the 5-FU arm
(479 and 491 days, respectively). Grades 3/4 toxicities occurred infrequently in both arms. The quality of life was
almost the same between the arms. Low-dose CDDP improved the response rate while keeping toxicities within
clinically acceptable limits. However, this combined treatment did not confer a survival advantage over treatment
with continuous infusion of 5-FU alone for patients with far-advanced CRC; that might be attributable to the short
CDDP administration setting of 12 weeks.

Key Words: 5-fluorouracil, Low-dose cisplatin, Colorectal cancer

Phase III trials in patients with colorectal cancer
(CRC) demonstrated that continuous infusion of 5-flu-

and low toxicity have been recognized (4-6). CDDP
enhances the anticancer effect of 5-FU by the follow-

orouracil (5-FU) resulted in a significantly higher
response rate and reduced myelosuppression compared
to bolus 5-FU (1-3). However, there were no statisti-
cally significant differences in overall survival
between the two treatments. Recently, continuous infu-
sion of 5-FU combined with low-dose and consecutive
administration of cisplatin ({CDDP) for gastric cancer
has been widely used in Japan, and its high efficacy

ing mechanism: CDDP inhibits methionine uptake into
tumor cells and decreases the volume of methionine
pools in the cells. In response to the lack of methionine
pools, the cells may increase methionine biosynthesis
and the pools of folate cofactors. The increased 5,10-
methylenetetrahydrofolate enhances 5-FU's cytotoxic-
ity by increasing the reduction of thymidylate synthase
(TS) to form a ternary complex, in which a 5-FU
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metabolite fluorodeoxyuridylate, TS, and CH,-H,
folate are tightly bound together (7-9). The Japanese
Foundation for Multidisciplinary Treatment of Cancer
(JFMC) planned to investigate whether or not the low-
dose, consecutive administration of CDDP in associa-
tion with continuous infusion of 5-FU could confer
tumor-suppression and survival advantages on patients
with CRC.

Patients and Methods

Patient Selection

Patients between 20 and 80 years of age with a his-
tologic diagnosis of unresectable, noncuratively oper-
ated, or recurrent CRC were eligible. Enrollment in the
study envisaged an Eastern Cooperative Oncology
Group performance status (PS) of 2 or less, a life
expectancy of 12 weeks or more, and a measurable dis-
ease. Subjects who had received prior adjuvant treat-
ment for CRC were allowed to participate provided
they completed the treatment at least 28 days before
enrolling in the study. Other eligibility requirements
included adequate bone marrow function (Hb 9.0 g/dl
or more, white blood cells between 4,000 and 12,000
/ul, neutrophils 2,000/l or more, platelets 100,000/l
or more), total bilirubin 2.0 mg/dl or less, AST (GOT)
and ALT (GPT) 100 IU/1 or less, BUN 25 mg/dl or less,
serum creatinine 1.5 mg/dl or less, and creatinine
clearance 50 ml/min or more. Patients with psychiatric
or medical problems rendering them unable to give
informed consent were ineligible, as were patients with
a serious concurrent, uncontrolled medical condition.
The study was approved by the ethics and scientific
committees of each participating institution. Each
patient provided written informed consent before being
randomly assigned to a treatment arm.

Treatment Regimens

Patients were randomized to receive either continu-
ous infusion of 5-FU with low-dose, consecutive
administration of CDDP or continuous infusion of 5-
FU alone. The latter was considered a control arm
against the combination chemotherapy arm in this
study to allow us to observe the effect of adding
CDDP. In the 5-FU+low-dose CDDP arm, 5-FU was
given at a dose of 300 mg/m%24 hrs as a continuous
intravenous infusion by a balloon pump (Baxter
Infuser Multiday Type 2C1080KJ, Baxter Internation-
al Inc., Deerfield, IL, USA) via a subcutaneous reser-
voir connected to a central venous infusion catheter for
5 consecutive days followed by 2 days of rest. The
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cycle was repeated every 7 days. CDDP was given at a
dose of 3 mg/m? as a 1 hr IV infusion on days 1-5 and
8-12, and then CDDP was given at a dose of 7 mg/m?
as a 1 hr IV infusion twice a week at 2- or 3-day inter-
vals. In the 5-FU arm, the 5-FU regimen was the same
as that in the combination therapy. Both regimens were
continued for at least 12 weeks. Hydration to protect
against nephrotoxicity was not given to any patient. No
prophylactic administration of anti-emetic agents or
granulocyte colony-stimulating factor (G-CSF) was
allowed. The patients in both arms were admitted to
the hospital for at least two weeks to implant the sub-
cutaneous reservoir, to get practize in the management
of the infusional balloon pump, and to observe the
adverse effects of the regimens. The rest regimens
were carried out on an outpatient basis.

Assessment of Toxicity

Blood counts and biochemical profiles were per-
formed at least once a week. We monitored patients for
the occurrence of nonhematologic toxicities such as
appetite loss, nausea/vomiting, stomatitis, diarrhea,
skin pigmentation, eczema, hand-foot syndrome, and
general fatigue. Toxicity during each course was eval-
vated according to the National Cancer Institute -
Common Toxicity Criteria version 2.0.

Dose Modification and Regimen Interruption,
Resumption, and Cessation

Doses of 5-FU and CDDP were modified in accor-
dance with the following guidelines. When white
blood cells decreased to less than 3000/ul or platelets
decreased to less than 75,000/u], when nonhematolog-
ic toxicities reached Grade 2 or higher, or when PS 3/4
occurred, the dose of 5-FU was reduced from 300
mg/m? to 200 mg/m? per day, the dose of CDDP during
the first 2 weeks was reduced from 3 mg/m? to 2 mg/m?
per day, and the dose of CDDP at 3 weeks or later was
reduced from 7 mg/m?® to 3 mg/m?. Should these dose
modifications not reduce the toxicities to their previous
levels, the regimen was then interrupted to be resumed
as soon as the patient recovered from the adverse
effects of the previous doses. The regimen was stopped
if the treatment interruption lasted more than 2 weeks,
if the disease progressed, if unacceptable levels of tox-
icity occurred, or if the patient declined further partic-
ipation.

Evaluation of Response Rate and Survival Data
Lesions noted at baseline and every 4 weeks during

treatment were measured by computed tomography,

ultrasonography, magnetic resonance imaging,
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colonoscopy, and/or barium enema radiography.
Objective responses were classified according to the
World Health Organization criteria for primary and
metastatic lesions as follows. Complete response (CR)
was defined as the disappearance of all cancerous
lesions for at least 4 weeks. Partial response (PR)
required a reduction of 50% or greater in the sum of the
cross-product of the maximum perpendicular diame-
ters of all measurable lesions lasting for at least 4
weeks. Progression of disease (PD) was determined if
there was a 25% or more increase in the sum of the
cross-product of the maximum perpendicular diame-
ters of all measurable lesions, or if a new lesion
appeared. Legions not meeting the criteria for response
or progression were considered to have stable disease
(SD). Patient eligibility and response to treatment were
reviewed extramurally. The extramural review was
conducted by three clinical oncologists and one radiol-
ogist from institutions not participating in the study.
Progression-free survival (PFS) meant survival from
the date of registration until progression. Overall sur-
vival (OS) was measured from the date of registration
to the date of death. The follow-up time was measured
from the date of registration to the last contact or death.
The Response Evaluation Criteria in Solid Tumors
(RECIST) was not employed here, because the evalua-
tion method in this protocol had been established
before the RECIST criteria were opened to the public
in 2000.

Evaluation of Quality of Life (QOL)

The Japanese Quality of Life Research Group has
developed a QOL questionnaire suitable for patients
who receive chemotherapy (10) the so-called QOL
Questionnaire for Cancer Patients Treated with Anti-
cancer Drugs (QOL-ACD). The JFMC has modified
the QOL-ACD. This modified version is a 26-item
questionnaire covering four categories: daily activity
(Question numbers (Q#) 1-6), physical condition (Q#
7-13), mental and psychological status (Q# 14-18), and
social activities (Q# 19-23). Q# 24 is a global QOL,
which asks about overall QOL. Q# 25 is a face scale.
The last item, Q# 26, asks whether or not the patient
intends to continue the present treatment. All question-
naires answers,except Q# 24, range from 1 to 5, with
higher scores indicating better status. For Q# 24, the
patients marked their overall sense of well-being using
a linear analog scale, which was transformed to a scale
of 0 to 100, with higher scores indicating better status.
Patients' QOL was assessed at the base line and 2, 4, §,
and 12 weeks after the day the first treatment was
given. In this study, the total score of Q#1 to 23 (with

arange of 23 to 115), the linear analog scale of overall
QOL (0 to 100), the face scale (1 to 5), and the inten-
tion to continue the present treatment (1 to 5) were
compared between the 5-FU+low-dose CDDP arm and
the 5-FU arm at each assessment time.

Statistical Considerations

The primary endpoint in this trial was response rate.
Secondary endpoints were duration of response (DR),
PFS, OS, toxic effect, and QOL.

Statistical analyses were carried out at the JFMC
data center using Statistical Analysis System software
(version 8.2., SAS Institute, Cary, NC, USA). An
intent-to-treat analysis was applied. Background fac-
tors were compared using the Fisher's exact method
and the Mann-Whitney U-test. Objective response was
examined using Fisher's exact method. The cut-off
dates were August 31, 2004, for overall survival, with
a 31-month median potential follow-up time for the
entire cohort. DR, PFS, and OS curves were generated
by the Kaplan-Meier method, and the log-rank test was
used to compare the curves. The Cochran-Mantel-
Haenszel test was used to compare proportions of tox-
icities. QOL scores were analyzed using a repeated
measures, mixed effects model (SAS Mixed proce-
dure). All P-values reported were two-tailed. Statistical
significance was set at a level of 0.05 except for back-
ground or QOL assessments. For background assess-
ment, P < 0.15 was considered statistically significant.
For QOL assessment of each point, P < 0.0125 (Bon-
ferroni correction) was considered significant. The sta-
tistical analyses and their interpretations were
approved by the JEMC clinical trial committee.

Results

Patient Characteristics

A total of 155 patients from 27 institutions were
enrolled in this study between May 2000 and April
2003. Three patients judged ineligible by extramural
reviewers were excluded from the analysis. Therefore,
152 patients were analyzed in this study. Two patients,
one in each arm, did not receive any protocol treatment
after moving to a nonparticipating study site in one
case and after a rapid worsening of general status in the
other. They were kept in the statistical analyses of anti-
tumor effect and survival data because the results were
obtained on an intent-to treatment basis. However, data
regarding both these patients were excluded from
adverse-effect analysis. The demographic characteris-
tics of the patients are listed in Table 1. There were no
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Table I - Comparison of clinical characteristics at baseline between 5-FU+low-dose CDDP arm and 5-FU arm

Treatment arm

Characteristics P-value
5-FU+ow-dose CDDP 5-FU
No. of patients 75 77
Age median (range) 64 (41-79) 63 (39-79) 0.245
Sex (Male : Female) 49:26 51:26 1.00
Performance status 0.859
0 57 58
1 16 15
2 2 4
Primary tumour location 0.697
Colon 45 41
Rectum 29 35
Colont+Rectum 1 1
Tumour status 0.751
Residual tumour after noncurative operation 40 38
Recurrent tumour after potentially curative operation 32 35
Unresectable tumour 3 . 4
Site of disease 0.750
local abdominal mass 18 19
local recurrent mass 9 9
liver 46 45
lung 23 26
brain 2 3
lymph node 26 22
peritoneal dissemination 9 12
skin 0 1
bone 4 7
other 5 5
ascites 5 1
pleural effusion 0 2
Number of organs involved 0.309
1 32 38
2 26 18
3 or more 17 21
Differentiation 0.174
Well differentiated 36 23
Moderately differentiated 32 46
Poorly differentiated 5 5
Mucinous carcinoma 2 2
Adenocarcinoma {cytology) 0 1
Previous chemotherapy 0.857
Yes 20 22
No 55 55

5-FU, 5-fluorouracil. CDDP, cisplatin.

statistical differences in background between the arms,
such as age, sex, PS, primary tumor location, tumor
status, site of disease, number of organs involved, his-
tological differentiation, or previous chemotherapy.
The treatments results after the 12-week regimen are
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shown in Table 1I. Although there was no statistical
significance between the post-regimen treatments in
the two arms, somewhat more patients in the 5-FU arm
were treated with 5-FU+low-dose CDDP than in the 5-
FU+low-dose CDDP arm.
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Table I - Comparison of treatments after protocol regimen between 5-FU+low-dose CDDP arm and 5-FU arm

Characteristics

5-FU+low-dose CDDP

Treatment arm
P-value

5-FU

Chemotherapy
oral fluoropyrimidine
S-1 (oral DIF)
S-1+CDDP(+irinotecan)
infusional 5-FU
5-FU+low-dose CDDP
5-FU+leucovorin
5-FU+irinotecan
irinotecan
irinotecan+CDDP
hepatic arterial infusion (5-FU or 5-FU+CDDP)

Radiotherapy

Immunotherapy

Surgery
Hepatectomy
Pneumonectomy
Local mass resection
Gastrointestinal Bypass

0.370

._
W
o~o =

—
~J

1.000
0.492
0.354

N HE AWV IN—
wuwnhoohuhho b

OO =N
N = W=

5-FU, 5-fluorouracil. CDDP, cisplatin.
DIF, dihydropyrimidine dehydrogenase inhibitory fluoropyrimidine

Compliance

The completion rates of the defined 12-week treat-
ment were 78.7% (59/75) in the 5-FU+low-dose
CDDP arm and 71.4% (55/77) in the 5-FU arm (P =
0.351). The major reasons for stopping the regimen
were worsening of general status (43.8%; 7/16) and PD
(18.8%; 3/16) in the 5-FU+low-dose CDDP amm; in the
5-FU arm, the reasons were PD (54.6%; 12/22), wors-
ening of general status (18.2%; 4/22), and patients’ and
their families' intents not to continue the regimen
(18.2%; 4/22). Catheter troubles, such as occlusion,
occurred only in two patients (1.3%).

The median total administration of CDDP in the 5-
FU+low-dose CDDP armm was 250 mg/body (maxi-
mum,; 1330 mg/body). The median total 5-FU admin-
istration in the 5-FU+low-dose CDDP arm was 29.3
g/body (maximum 148.5 g/body), and that in the 5-FU
arm was 30.0 g/body (maximum, 191.3 g/body), there
was no statistical difference in total 5-FU administra-
tion between the arms (P = 0.802). Doses were modi-
fied for 14 patients (18.7%) in the 5-FU+low-dose
CDDP arm and for 3 patients (3.9%) in the 5-FU arm;
there was a statistical difference in the dose modifica-
tion rate between the two arms (P = 0.004).

Efficacy
A statistical difference was observed between the

response rate of the 5-FU+low-dose CDDP arm and
that of the 5-FU arm (25.3% vs 11.7%; P = 0.037)(Tab.
III). No statistical differences between the arms were

- seen in DR or PFS.(Tab. III). The median survival time

(MST) of the 5-FU+low-dose CDDP .arm was 15.7
months (479 days: 95% confidence interval (CI), 363-
593 days) and that of the 5-FU arm was 16.1 months
(491 days: 95% CI, 330-596 days); there was no statis-
tical difference between the two arms (Fig. 1, Table
III)(P = 0.582). _ »

Toxicity

In the 5-FU+low-dose CDDP arm, neutropenia,
anemia, and nausea were the most common effects of
toxicity. However, grade 3/4 toxicities were infrequent.
The rates of grade 3 neutropenia, anemia, and nausea
were 8.1%, 6.8% and 4.1%, and grade 4 toxicity was
observed only in thrombocytopenia (1.4%). In the 5-
FU arm, grade 3/4 toxicities occurred at very low rates
(0 to 3.9%). Statistical differences between the toxici-
ty profiles of the arms were observed in neutropenia,
anemia, and nausea (Tab. IV). Anti-emetic agents were
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Fig. 1 - Kaplan-Meier curve of overall survival.

given to 31 (41.3%) patients in the 5-FU+low-dose
CDDP arm and to 14 (18.2%) patients in the 5-FU arm;
this difference was statistically significant (P = 0.002).
G-CSF was given to 2 (2.7%) patients in the 5-
FU+low-dose CDDP arm, whereas no patients in the 5-
FU arm needed to use the agent.

QOL
The rates at which the questionnaire was answered
completely and correctly were 78.5% in the 5-

FU+low-dose CDDP amm and 86.4% in the 5-FU arm.
The total scores in the 5-FU+low-dose CDDP arm
tended to be lower than those in the 5-FU arm prior to
and during the 12-week regimen, but the difference
was not statistically significant. There were no statisti-
cally significant differences between the arms in the
linear analog scale or the face scale during the 12-week
regimen. The intention to continue treatment in the 5-
FU+low-dose CDDP arm gradually decreased, where-
as that of the 5-FU group was maintained. However, no
statistically significant differences were observed
except at 4 weeks from randomization (Fig. 2).

Discussion

The effectiveness of chemotherapeutic treatment for
CRC has improved substantially in the past decade. In
advanced CRC patients with unresectable metastatic
lesions treated with 5-FU/leucovorin with oxaliplatin
regimen (FOLFOX) or by 5-FU/leucovorin with
irinotecan regimen (FOLFILI), response rates and MST
of 39-56% and 14.8-21.5 months, respectively, have
been reported (11-13). However, high rates of the grade
3/4 toxicities (53-74%) and some therapy-related
deaths by these regimens have also been reported (11-

Table ITI - Comparison of chemotherapeutic effects between 5-FU+low-dose CDDP arm and 5-FU arm

Treatment arm

Characteristics P-value
5-FU-+low-dose CDDP 5-FU
Total No. of patients 75 77
Efficacy 0.037
CR 0 0
PR 19 (25.3%) 9 (11.7%)
SD 36 (48.0%) 35 (45.5%)
PD 15 (20.0%) 25 (32.5%)
NE 5 (6.7%) 8 (10.4%)
Median duration of response 226 days 148 days 0.494
(95% CI) (185-232) (91-336)
Median progression-free survival 178 days 131 days 0.282
(95% CI) (141-256) (92-197)
Median overall survival 479 days 491 days 0.582
(95% CI) (363-593) (330-596)

5-FU, 5-fluorouracil. CDDP, cisplatin. CR, complete response.
PR, partial response. SD, stable disease. PD, progressive disease.
NE, not evaluable. CI, confidence interval.
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14). An ideal chemotherapy would provide long sur-
vival without severe toxicities or deterioration of QOL.

Three phase III clinical trials comparing continuous
infusion of 5-FU versus continuous infusion of 5-
FU+low-dose CDDP for CRC are reported in literature
(2, 15, 16). In these previous studies, all conducted in
the United States, response rates were similar or signif-
icantly higher in the 5-FU+CDDP treatment groups
than in the 5-FU treatment groups. However, increased
toxicity and no improvement in OS were observed in
the 5-FU+CDDP treatment group (Tab. V). The dose of
CDDP was 20 mg/m?*day one to five times a week in
the previous US trials for CRC, while substantially
lower doses (3.5-7.5 mg/m*/day for five consecutive
days per week) were given in the treatment of gastric
cancer in Japan (4-6). The JFMC performed the low-
dose (1-6 mg/m?/day) and consecutive administration
(five times a week) of CDDP with novel oral fluoropy-

rimidine S-1 for gastric cancer as a phase I trial, and
observed an acceptable level of toxicity as well as a
promising degree of efficacy (17). It is interesting that
patients with CRC may receive a survival benefit and
strong efficacy from a similar very low-dose and fre-
quent administration of CDDP with continuous infu-
sion of 5-FU. In this study, CDDP was given at a dose
of 3 mg/m? on days 1-5 and 8-12. Five weekly admin-
istrations of CDDP are difficult to manage on an outpa-
tient basis. To shorten hospitalization, CDDP was given
at a dose of 7 mg/m? twice a week at 2- or 3-day inter-
vals in the third week and later. The CDDP dosages in
this study were determined on the basis of a previous
report; it was demonstrated that the CDDP administra-
tion of 7 mg/m? twice a week maintained the serum
CDDP concentration which was attained by the 5 time
administrations of 3.5 mg/m? CDDP per week (18).
The backgrounds of the two arms were well bal-
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anced in this study (Tab. I). The response rate was sig-
nificantly higher in the 5-FU+low-dose CDDP arm
than in the 5-FU arm. However, contrary to our expec-
tation, survival was not prolonged in the 5-FU+low-
dose CDDP arm compared to the 5-FU arm (Tab. III,
Fig. 1). These results are consistent with those of the
previous phase III studies carried out in the United
States; those studies used higher doses of CDDP com-
pared to our regimen (Tab. V). However, MSTSs in our
series were longer than in the previous trials (Tab. V).
Improved survival may be attained by -a multidiscipli-
nary therapy including the effective second-line
chemotherapies after the 12-week regimen in both
arms (Tab. IT). Although the addition of CDDP to 5-
FU enhanced the adverse effects of neutropenia, ane-
mia, and nausea, it should be noted that grade 3/4 tox-
icities were rare in both arms (Tab. VI). Therefore, it
may be feasible to continue the 5-FU+low-dose CDDP
regimen for more than 12 weeks without severe
adverse effects. The low toxicities of the continuous
infusion of 5-FU with or without CDDP described
above were an advantage with respect to the recent
standard regimens such as FOLFOX or FOLFILI with
or without bevacizumab, a molecular targeting agent.

However, the necessity for the patient to carry a bal-
loon pump for most of the treatment period of twelve
weeks and to come to hospital for CDDP infusion
twice a week may be a disadvantage.For example, in
the "FOLFOX6" regimen, the patient is restrained only
for 46 hrs with balloon pump infusion of 5-FU and vis-
its hospital at day 1 for infusion of 5-FU/LV and oxali-
platin every course of two weeks.

It was also noteworthy that the response rates of the
5.FU arm in the US studies were higher than that in our
study-(Tab. V). This difference may be attributable to
the evaluation method, particularly with regard to the
observation period; in the US studies, the response
rates were evaluated every 8-12 weeks until the tumor
showed PD or the patient died, whereas in the 12-week
regimen of our study the response rate was evaluated
every 4 weeks. In other words, if we had continued the
regimen for more than 12 weeks in the 5-FU arm, the
response rate might have been higher. Further prolon-
gation of survival by more than 12 weeks in 5-
FU-+low-dose CDDP might also be expected when
considering the survival achieved by the 12-week reg-
imen. However, it is also possible that the difference of
response rates between the 5-FU arm and the 5-

Table IV - Comparison of chemotherapeutic adverse effects between 5-FU+low-dose CDDP arm and 5-FU arm

% of Patients (5-FU+CDDP vs 5-FU)

Features P value
Grade 1 Grade 2 Grade 3 Grade 4

Hematologic
Neutropenia 16.2vs11.8 18.9 vs 3.9 8.1vsO 0vs0 <.001
Thrombocytopenia 27vs13 27vs 13 Ovsl3 1.4vs0 0.497
Anemia 12.2vs 132 16.2 vs 9.2 6.8 vs 0O Ovs0 0.015

Nonhematologic
Nausea 284 vs79 6.8vs3.9 4.1vs 2.6 NA 0.012
Voiniting 6.8 vs6.6 54vs13 Ovs 13 Ovs13 0.928
Diarrhea 2.7vs3.9 1.4 vs2.6 1.4 vs 2.6 0vs0 0.374
Stomatitis 10.8 vs 11.8 14vs13 0vsO Ovs0 0.879
Hand-foot syndrome 13.5vs 7.9 14vs3.9 OvsO NA 0.952
Eruption/Exfoliation 2.7vs 13 41vs13 0vsO Ovs0 0.229
Alopecia 27vs13 OvsO - NA NA 0.556
Fatigue 10.8 vs 6.6 8.1vs2.6 2.7vs2.6 Ovsl3 0.407
Arrhythmia 14vsl13 OvsO O0vsO 0vs0 0.985
Albumin 16.2 vs 10.5 54vs2.6 14vs1l3 0vs0 0.241
Total bilirubin 10.8 vs 5.2 4.1vs2.6 41vs0 Ovsl3 0.305
AST 16.2 vs 23.7 54 vs2.6 1.4vs0 Ovsl3 0.768
ALT 6.8 vs 14.5 14vs 13 14vs26 0vs0 0.203
Creatinine 149vs5.3 0vs3.9 OvsO Ovs0 0.795

5-FU, 5-fluorouracil. CDDP, cisplatin. NA, not applicable.

Numbers of patients in 5-FU+low-dose CDDP group and 5-FU group were 74 and 76, respectively.
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Table V - Randomized trials comparing continuous infusional 5-fluorouracil with or without cisplatin

Response rate MST (Months)

References Dose 5-FU+CDDP 5-FU P-value 5-FU+CDDP 5-FU  P-value
Kemeny 5-FU 1000 mg/m? 25% (15/61) 3% (2/59) 0.001 10 12 NS
(1990) days 1to 5

CDDP 20 mg/m?

days 1to 5

repeat every 4 weeks
Lokich 5-FU 300 mg/m? 33% (25/85)  35% (29/83) NS 11.2 11.8 NS
(1991) every day

CDDP 20 mg/m? weekly
Hansen 5-FU 300 mg/m? 31% (47/153)  28% (45/159) NS 13 13 NS
(1996) every day

CDDP 20 mg/m?

weekly
Present 5-FU 300 mg/m? 25.3% (20/75)  11.7% (9/77) 0.037 15.7 16.1 NS
study days 1to 5

repeat every week

CDDP 3 mg/m?

days 1to 5,8t0 12
followed by 7 mg/m?
twice a week for 10 weeks

5-FU, 5-fluiorouracil. CDDP, cisplatin. MST, median survival time; NS, not significant.

FU+low-dose CDDP arm in this 12-week regimen
might be lost during the longer treatment period than
12 weeks. These speculations should be tested by a fur-
ther clinical trial.

Recently, the QOL in patients following a
chemotherapy regimen has attracted much attention
and has been evaluated in clinical trials (11, 12). In the
present study, QOL questionnaires answered by the
patients themselves were analyzed, whereas the three
previous phase III trials of 5-FU+low-dose CDDP for
CRC did not use seif-reporting questionnaires (2, 15,
16). N o statistically significant differences between the
arms were found, except for the intention to continue
treattment at 4 weeks from randomization. This may
mean that the addition of CDDP to 5-FU administra-
tion scarcely deteriorated the QOL during the 12-week
regimen (Fig. 2).

Taken together, the results indicate that 5-FU+low-
dose CDDP for CRC may be given safely and attain
moderate tumor reduction. However, this combination
chemotherapy did not improve survival and induced
slightly higher adverse events, compared to continuous
infusion of 5-FU. Taking into account the additional
cost of CDDP infusion twice a week, the 5-FU+low-
dose CDDP in the short regimen setting of 12 weeks
rendered no clinical benefit.
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