
Abstract. This study aimed to retrospectively assess the
efficacy of postoperative adjuvant chemotherapy in 77 patients
who underwent curative resection for stage III colorectal
cancer. They were treated by intravenous administration of
5FU + LV (FL-IV group, 38) or oral administration of UFT +
PSK (oral group, 39). The 3-year relapse-free (3Y-RFS), 5-year
relapse-free (5Y-RFS) and 5-year overall survival (5Y-OS)
were calculated for each group, and clinical results and adverse
events (AEs) were compared between the two groups. The
3Y-RFS, 5Y-RFS and 5Y-OS were 65.8, 62.7 and 72.3%,
respectively, in the FL-IV group and 63.3 (p=0.7957), 56.3
(p=0.7088) and 60.4% (p=0.5293), respectively, in the oral
group. These parameters showed no significant differences
between the two groups. As AEs, grade 3 leucopenia, nausea/
vomiting, and general fatigue were noted in one patient each
(2.6%) in the FL-IV group. Grade 3 or more severe AEs were
not noted in the oral group. These results suggest that oral
immunochemotherapy is one of the options of postoperative
adjuvant therapy for stage III colorectal cancer, because it
imposes no financial burden on patients and results in high
quality of life.

Introduction

In Japan, clinical results of primary colorectal cancer have
shown marked improvement with advances not only in
surgical techniques but also in adjuvant therapy, including
chemotherapy and radiotherapy. It has been reported that the
5-year survival was ~60-70% (colon, 74.0±3.5% and rectum,
64.7±4.3%) even in stage III/Dukes' C patients with lymph
node metastasis (1-3). However, it has also been reported that
despite radical curative resection, distant metastasis/recurrence
occurred in ~30-40% of Dukes' C patients, resulting in a
decrease of survival (2-4). Lethal distant hematogenous
metastasis/recurrence in the liver, lungs and other organs after
curative resection appears to occur when residues of cancer
cells that circulate in the body during the perioperative period
escape from the immune defense system and proliferate in
the hepatic or pulmonary microenvironments, which favor
individual cancer cells (5,6). It has been reported that such
cancer cells, especially immunohistochemically cytokeratin-
positive occult neoplastic cells (ONCs) in lymph node sinuses
distant from primary lesions, are closely related to cancer
metastasis and recurrence (7-11). ONCs in lymph node
microcirculation, in the immune defense system of the body,
were detected by semiquantitatively counting extremely small
numbers of malignant cells by immunostaining, a relatively
easy method (5,6). Development of these ONCs is noted in at
least 80% of stage II/III patients with recurrence. Since
ONC-clusters (≤10 ONCs) ~0.2 mm in diameter which
contain many ONCs and malignant micro-aggregates (>10
ONCs) are present in stage III patients with lymph node
metastasis, it has been reported that this type of metastasis
should be clearly differentiated from isolated tumor cells
(ITCs ≤0.2 mm) and micrometastasis (0.2 mm<MM≤2 mm)
in lymph nodes and classified as more malignant occult
systemic metastasis due to occult transplant foci (12-14).
Thus, the most important factor in postoperative adjuvant
chemotherapy is to eradicate these circulating clusters and
aggregate-type free cancer cells that develop during the
perioperative period (14-16).
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According to the NSABP-C06 study on stage III colorectal
cancer patients with lymph node metastasis, the efficacy of
standard intravenous 5-FU/LV therapy (RPMI regimen) was
equal to that of oral 5-FU/LV therapy (UFT/UZEL; Taiho
Pharmaceutical Co., Ltd., Tokyo, Japan) (17,18). Attention has
been focused on the efficacy of oral fluoropyrimidine drugs
in Western countries (17-19). In Japan, since the latter half of
1990, oral fluoropyrimidine drugs have been administered at
outpatient clinics mostly to stage III/Dukes' C colorectal
cancer patients, after completion of intravenous administration,
and stage II/Dukes' B patients postoperatively (20-22). Oral
immunochemotherapy (UFT/PSK) in which an oral immuno-
activator (PSK; Kureha Chemical Industry Co., Ltd., Tokyo,
Japan) is combined as a biological response modifier/immune
modulator has come into wide clinical use (20-22). Since oral
PSK was developed to enhance non-specific immunity, and
not as a chemical modulator or stimulator for 5FU derivatives,
it has not been approved in Western countries, although
medical evidence of its high efficacy has been reported by
many researchers (23-29).

However, in Japan no reports have been published
comparing the efficacy between the intravenous administration
of high-dose 5-FU/LV (FL-IV group) and oral administration
of UFT + PSK (oral group) in stage III/Dukes' C patients after
curative resection of colorectal cancer. Therefore, this study
was conducted to compare clinical results and adverse events
(AEs) of postoperative adjuvant therapy between FL-IV and
oral groups of stage III cancer patients.

Patients and methods

Of 164 stage III primary colorectal cancer patients who
underwent radical curative resection during the 10 years from
1995 to 2005, patients who met the following criteria were
subjects of this study: i) those aged 75 years or younger with
performance status of 0 or 1 and ii) those who could be
followed for recurrence and survival because their complete
medical records were reliably retained. As a result, 77 patho-
logical lymph node positive/stage III patients (FL-IV group,
n=38 and oral group, n=39) were enrolled in this study. In the
FL-IV group, modified Machover's regimen in which high-
dose 5-FU + LV were administered for 5 consecutive days
once a month (5-FU 350 + LV 150 mg/m2 x5 consecutive
days/month x3-6 months) was followed by oral therapy
with UFT 400 mg/m2 + PSK 3.0 g/body x5 consecutive days
per week/weekends off for 3 months or longer (30,31)
(Fig. 1). In the oral group, intravenous administration was not
performed, and only oral immunochemotherapy with UFT
400 mg/m2 + PSK 3.0 g/body x5 consecutive days per week/
weekends off for 3 months or longer was performed (21,22,31)
(Fig. 1).

Eligibility and adverse events. The eligibility of stage III
patients for each regimen was evaluated. Intravenous
injection by physicians or nurses was confirmed by reviewing
clinical records, and the total and mean numbers of courses
were calculated for patients who did not receive <3 courses
and not >6 courses postoperatively. Compliance with oral
drug therapy was confirmed from prescriptions completed by
physicians and nurses in the clinical records and results of a

questionnaire on drug administration. The total and mean
periods of treatment were calculated for patients in whom at
least 3 months of treatment without interruptions of one
month or longer could be confirmed. The presence of distant
metastasis/recurrence was confirmed at 3-month intervals
from after 3 months postoperatively, and from the time when
a radiologist detected a metastatic lesion by US and CT
examinations was regarded as the onset of clinical recurrence.
Under these conditions, the 3-year relapse-free (3Y-RFS), 5-
year relapse-free (5Y-RFS) and 5-year overall survival
(5Y-OS) rates were calculated for each group of stage III
patients and retrospectively compared between the two groups.
In the FL-IV and oral groups, the severity of hematological
and non-hematological adverse events was graded according
to the JCOG/JSCO (Japan Clinical Oncology Group/Japanese
Society of Clinical Oncology) CTCAE, version 3.0 after 1-3
courses of treatment. The grade of each event was compared
between the two groups.

Statistical analysis. The 3-year relapse-free, 5-year relapse-
free and 5-year overall survival rates were calculated by the
Kaplan-Meier method, and the log-rank test was used to
compare the two groups. P<0.05 was considered to indicate a
significant difference in all analyses, which were performed
with SPSS 13.0 J software (SPSS Japan, Inc., Tokyo, Japan).

Results

In 38 patients in the FL-IV group, the number of courses was
≥3 in 4 patients and ≥5 in 34 patients. The total number of
courses was 207 and the mean number was 5.4. The period of
subsequent oral chemotherapy was <1 year in 13 patients and
≥1 year in 25 patients. The total period of treatment was 82.9
years and the mean period of treatment was 2.2 years. In the
39 patients from the oral group, the period of treatment was
<1 year in 13 patients and ≥1 year in 26 patients. The total
period of treatment was 74.9 years and the mean period of
treatment was 1.9 years. The 3Y-RFS, 5Y-RFS and 5Y-OS
were 65.8, 62.7 and 72.3%, respectively, in the FL-IV group
and 63.3% (p=0.7957; not significant, N.S.) (Fig. 2), 56.3%
(p=0.7088, N.S.) (Fig. 3) and 60.4% (p=0.5293, N.S.) (Fig. 4),
respectively, in the oral group.

In the FL-IV group, in addition to various grade 1-2
adverse events, leucopenia (2.6%, 1/38 patients) as a hemato-
logical toxicity, and nausea/vomiting (2.6%, 1/38 patients)
and general fatigue (2.6%, 1/38 patients) as non-hematological
toxicities were observed as grade 3 adverse events, but there
were no grade 4 adverse events (Table I). In the oral group,
leucopenia (10.3%, 4/39 patients) as a hematological toxicity
and nausea/vomiting (17.9%, 7/39 patients), appetite loss
(7.7%, 3/39 patients), diarrhea (7.7%, 3/39 patients) and
general fatigue (7.7%, 3/39 patients) as non-hematological
toxicities were noted as grade 1 or 2 adverse events, but there
were no grade 3 or 4 adverse events (Table II).

Discussion

For effective postoperative adjuvant chemotherapy to control
distant metastasis/recurrence after curative resection of
primary lesions, it is very important to eradicate residual
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Figure 2. Three-year relapse-free survival rate of 77 patients with stage III colorectal cancer when comparing the 5-FU/LV intravenous (FL-IV) and oral
UFT/PSK groups. The rate was 65.8% for 38 patients in the FL-IV group vs. 63.3% for 39 patients in the oral group (p=0.7957).

Figure 3. Five-year relapse-free survival rate of 77 patients with stage III colorectal cancer when comparing the 5-FU/LV intravenous (FL-IV) and oral
UFT/PSK groups. The rate was 62.7% for 38 patients in the FL-IV group vs. 56.3% for 39 patients in the oral group (p=0.7088).

Figure 1. Schedules for postoperative adjuvant chemotherapy with the modified Machover's regimen (5-FU/LV intravenous group: 350 mg/m2 of 5-FU +
150 mg/m2 of LV on 5 consecutive days/month) and chemotherapy was continued for at least 3-6 courses postoperatively followed by oral UFT/PSK (A) FL-
IV group. Schedule for oral UFT/PSK alone group was administered for 5 consecutive days (1-5) on/weekends off per week/month/1 course for at least 3
months or more (UFT; 400 mg/m2 + PSK; 3.0 g/body) without 5-FU/LV injection (B) oral group.
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cancer cells, especially ONC-clusters, which may separate
from primary lesions and circulate systemically in a viable state
during the perioperative period (14-16). It is very effective to
perform more sensitive systemic consolidated chemotherapy
early postoperatively. In stage II patients without lymph node
metastasis, the 5Y-OS was as high as 80-85%, and recurrence
occurred in ~15-20%, a relatively low rate. It has been reported
that the non-specific immunoactivating effect of PSK was
more marked in stage II/N0-localized disease patients, with

small numbers of single ONCs presumably in the intraportal
circulation, than in stage III patients (20,21). Furthermore,
because there was no difference in efficacy between the FL-IV
and oral groups in stage II patients, oral UFT + PSK therapy
was considered to be adequate for eliminating circulating
single ONCs. In this therapy, the immune-inductive effect of
PSK was presumably added to the effect of the oral anti-
cancer drug (20,31). However, since recurrence control by
these drugs is estimated to be ~5-10% in stage II/recurrent
patients, eradication of circulating ONC clusters and aggre-
gates, which are considered to play the most important role in
accidental distant metastasis/recurrence in stage II/III

ITO et al:  ADJUVANT CHEMOTHERAPY AND STAGE III CRC1524

Figure 4. Five-year overall survival rate of 77 patients with stage III colorectal cancer when comparing the 5-FU/LV intravenous (FL-IV) and oral UFT/PSK
groups. The rate was 72.3% for 38 patients in the FL-IV group vs. 60.4% for 39 patients in the oral group (p=0.5293).

Table I. The adverse events were grade 3 leucopenia in 1/38
patients (2.6%), nausea/vomiting in 1/38 patients (2.6%) and
general fatigue in 1/38 patients (2.6%), respectively.a

–––––––––––––––––––––––––––––––––––––––––––––––––
Grade (n=38) 1 2 3 4 Grade ≥3
–––––––––––––––––––––––––––––––––––––––––––––––––
Leucopenia 6 1 1 0 1 (2.6%)
Anemia 9 0 0 0 0
Thrombocytopenia 2 0 0 0 0
T.bil elevation 6 0 0 0 0
AST elevation 0 1 0 0 0
ALT elevation 0 1 0 0 0

Nausea/vomiting 10 1 1 0 1 (2.6%)
Appetite loss 4 2 0 0 0
Diarrhea 4 2 0 0 0
General fatigue 6 0 1 0 1 (2.6%)
Pigmentation 3 0 0 0 0
Mucositis 4 2 0 0 0
Alopechia 2 0 0 0 0
Taste abnormality 0 0 0 0 0
–––––––––––––––––––––––––––––––––––––––––––––––––
aIn the FL-IV group, grade 1 or 2 adverse events were noted, but
there were no grade 4 adverse events.
–––––––––––––––––––––––––––––––––––––––––––––––––

Table II. The only adverse events were grade 1 or 2 hemato-
logical or non-hematological toxicities, while no grade 3 or 4
adverse events were detected in the oral group.
–––––––––––––––––––––––––––––––––––––––––––––––––
Grade (n=39) 1 2 3 4 Grade ≥3
–––––––––––––––––––––––––––––––––––––––––––––––––
Leucopenia 3 1 0 0 0
Anemia 8 1 0 0 0
Thrombocytopenia 2 0 0 0 0
T.bil elevation 2 1 0 0 0
AST elevation 4 0 0 0 0
ALT elevation 4 0 0 0 0

Nausea/vomiting 5 2 0 0 0
Appetite loss 3 0 0 0 0
Diarrhea 2 1 0 0 0
General fatigue 2 1 0 0 0
Pigmentation 0 0 0 0 0
Mucositis 0 0 0 0 0
Alopechia 1 1 0 0 0
Taste abnormality 0 0 0 0 0
–––––––––––––––––––––––––––––––––––––––––––––––––
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patients, remains a problem. It is assumed that in stage III
patients with lymph node metastasis, ONC-clusters and
aggregates develop at high frequencies and single ONCs in
the portal vein look for target organs for metastasis, such as
the liver and lungs, resulting in marked changes in the
morphology and volume of scattered tumor cells (14-16). It
has also been reported that the non-specific immunoactivating
effect of PSK was weaker in stage III than in stage II patients,
and therefore more potent multiple combination chemo-
therapy is thought to be effective in patients with systemic
disease or occult systemic metastasis (20-22). The most
important factor in such multi-drug combination therapy is the
anticancer activity of the drugs used, although optimal
administration and dosage are also important factors. In the
recurrence group with ONCs, the percentage of 5-FU/LV
therapy-sensitive patients characterized by high-TS/low-DPD
levels was low in stage II/III, and the possibility of inadequate
drug potency was suggested (32,33). Therefore, to improve
drug potency and eradicate ONC-clusters, multiple consoli-
dated chemotherapy with CPT-11 and L-OHP, such as
FOLFILI, FOLFOX and IFL, which is more common in
Western countries than in Japan, may be more effective
(34-36). It has been reported that sensitivity of CPT-11 to
ONC-clusters is almost equal to that of L-OHP (37,38). For
this reason, CPT-11, which causes fewer neurological adverse
reactions, including paresthesia, and is cheaper, is a more
reasonable first-line treatment after curative resection, while
L-OHP should be reserved as second-line treatment in case
of distant metastasis/recurrence, although the high price
remains a problem in Japan.

According to the NSABP-C06 study, there was no
difference in 5Y-RFS or 5Y-OS between oral 5-FU/ LV and
intravenous 5-FU/LV as postoperative adjuvant chemo-
therapy in stage II/III patients (17,18). However, in analyses
using 5Y-RFS or 5Y-OS, it is difficult to standardize criteria
for resection/non-resection at the time of distant metastasis/
recurrence in the liver and lungs. Moreover, treatment after
recurrence, including after second-line treatment with hepatic
arterial infusion and XRT, is not standardized. Therefore, 3Y-
RFS is considered to reflect more accurately the inhibitory
effect of the first-line drug administered soon after the
operation for ~6 months. In this study, these values were
exactly the same in the two groups (p=0.7957). It has been
reported that oral 5-FU/ LV therapy improved patient quality
of life more markedly than intravenous injection therapy, but
the incidence of mild to moderate gastrointestinal symptoms,
such as abdominal discomfort, nausea and anorexia, was
relatively higher for oral therapy (17-19). Oral LV which is
still more expensive than anticancer drugs is a financial
burden on patients, while PSK is cheaper than anticancer
drugs and causes few adverse reactions (20-22). In this study,
the mean period of treatment with UFT/PSK was also long,
~2 years in each group, and this was presumably due to a
very low incidence of adverse reactions and a very small
number of patients who discontinued oral administration. The
Japanese guidelines recommend intravenous administration
of 5-FU/LV as first-line adjuvant therapy for stage III patients
(2,3). However, the results of this study suggest that oral
UFT/PSK alone, which improves patient quality of life, is
one of the options available for patients who wish to avoid

intravenous administration, are dropouts due to adverse events
and cannot afford the treatment. At present, a prospective
study of stage II/III postoperative patients is already in
progress, in which one standardized treatment is specified for
each stage (III: 5FU/LV-IV and II: oral UFT/PSK) and
patients are classified into subgroups in terms of high or low
risk of metastasis/recurrence and presence of ONCs. We
anticipate the results of the final analysis, including 5Y-OS
data, at the end of 2009 (15).

It has been reported that the most important survival
benefit for patients is improvement of survival after recurrence
(39,40). In stage III colorectal cancer patients at a high risk
of recurrence when ONC-clusters begin to develop, it is
necessary to select appropriate treatment for early eradication
of residual cancer cells after curative resection in the stage of
occult metastatic or occult transplant foci in the liver, lungs
and other sites during the perioperative period, which appears
to be the period of occult systemic metastasis before
recurrence. It is also important to perform more potent
consolidated chemotherapy in which multiple drugs with
higher sensitivity are combined to avoid the problem of
inadequate drug potency.
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