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Abstract »

Purpose. This multicenter phase 11 study was designed
to determine the efficacy and tolerability of oxaliplatin,
levoforinate, and infusional 5-fluorouracil (FOLFOX4)
as a second-line therapy for Japanese patients with
unresectable advanced or metastatic colorectal cancer.
Merthods. A total of 53 patients with progressive disease
after first-line chemotherapy were enrolled in the study.
The treatment was repeated every 2 weeks until disease
progression or unacceptable toxicity occurred, or the
patient chose to discontinue the treatment.

Results. Four patients were ineligible and one did not
receive the protocol therapy. Therefore, the response
rate, overall survival (OS), and progression-free survival
(PFS) were evaluated in 48 patients; toxicity was evalu-
ated in 52 patients, excluding the patient who had not
received the protocol therapy. A partial response was
observed in 10 patients. The overall response rate was
20.8% (95% confidence interval [CI], 10.5%-35.0%).
The median PFS was 5.6 months (95% CI, 4.1-7.0
months) and the median OS was 19.6 months (95% CI,
11.4-24.3 months). The most frequently encountered
grade 3/4 hematological symptom was neutropenia
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(43.1%). The toxicity profile was generally predictable
and manageable.

Conclusion. The results showed good tolerability and
efficacy for second-line FOLFOX4 in patients with
advanced colorectal cancer, thus indicating the promise
of this regimen as an effective second-line therapy
for advanced colorectal cancer in the Japanese
population.

Key words FOLFOX4 - Multicenter phase Il clinical
trial - Advanced colorectal cancer Second-line
chemotherapy

Introduction

In Japan, colorectal cancer is one of the most rapidly
increasing malignancies. More than 90000 people
develop colorectal cancer every year, and patients with
colorectal cancer are expected to outnumber those
with gastric cancer early in the 21st century.' Advanced
colorectal cancer often has a poor prognosis, even if the
primary tumor can be resected. and metastasis, usually
to the lungs, liver, lymph nodes, and peritoneum, is the
usual cause of death in these patients. Because removal
of these metastases is usually difficult, chemotherapy is
the treatment of choice.™
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Based on the results of controlled studies,* irinote-
can (camptothecin-11; CPT-11)+5-fluorouracil (5-FU)/
leucovorin (LV) therapies (IFL, Douillard, and AIO
regimens) were approved as first-line treatment for
advanced colorectal cancer between 1999 and 2000 in
Europe and the United States, and then went on to
become the standard chemotherapy. Meanwhile, de
Gramont et al.® have conducted a controlled study com-
paring infusional 5-FU/LV therapy (LVSFU2 regimen)
with oxaliplatin+infusional 5-FU/LV therapy (FOLFOX4
regimen) in patients with previously untreated advanced
colorectal cancer (study number: EFC2962). Although
no difference was observed in survival between the two
groups in their study, the response rate was significantly
higher (50.7% vs 22.3%, P = 0.0001) and progression-
free survival (PFS) (the primary end point) was signifi-
cantly longer (median: 9.0 months vs 6.2 months, P =
0.0003) in the FOLFOX4 group. Moreover, Giacchetti
et al.” reported similar results with a regimen that dif-
fered from FOLFOX4 (oxaliplatin+chronomodulated
5-FU/LV). Based on these two reports, oxaliplatin+
infusional 5-FU/LV therapy was approved in France
in 1998 and throughout the European Union (EU) in
1999 as first-line treatment for unresectable recurrent
advanced colorectal cancer. Rothenberg et al.® con-
ducted a controlled study of LVSFU2 versus FOLFOX4
versus oxaliplatin in patients whose tumors were resis-
tant to IFL (irinotecan, fluorouracil, leucovorin),
which was the standard chemotherapeutic regimen for
advanced colorectal cancer in the United States at that
time (study number: EFC4584). The response rates of
the LVSFU2 group, FOLFOX4 group, and oxaliplatin
group were 0%, 9.9% (P = 0.0001), and 1.3%, respec-
tively, while the median time to progression (TTP) was
2.7 months, 4.6 months (P = 0.0003), and 1.6 months,
respectively. Therefore, the FOLFOX4 group showed
a significantly higher response rate and longer TTP
than the LV5FU2 group. Based on these results, the
FOLFOX4 regimen was approved as second-line treat-
ment for patients resistant to JFL therapy in the United
States in 2002 and in the EU in 2003.

In 2004, the Groupe d’Etude et de Recherche sur les
Cancers de I’Ovaire et Digestifs (GERCOR) reported
a controlled study (number V308) comparing the
FOLFOX6 regimen (oxaliplatin+infusional 5-FU/LV)
with the FOLFIRI regimen (CPT-11+infusional 5-FU/
LV).° It was a crossover study. in which either FOLFOX6
or FOLFIRI was given first, and the regimen was
switched if the patient’s condition deteriorated. No dif-
ference was observed in the response rate (FOLFOX6
vs FOLFIRI: 54% vs 56% ). TTP (median: 8.0 months vs
8.5 months), or survival time (median survival time: 21.5
months vs 20.6 months) between the two regimens
when they were given as initial therapy. Oxaliplatin+
5-FU/LV therapy and CPT-11+5-FU/LV therapy
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(FOLFIRI, Douillard, and AIO regimens) have since
become the standard regimens for advanced (unresect-
able or recurrent) colorectal cancer" in Europe and the
United States'.

In Japan, on the other hand, the FOLFOX4 regimen
(which is used in combination with infusional 5-FU/t-
LV) has yet to be evaluated due to restrictions regarding
the approved dosage and administration of 5-FU/L-LV.
However, a CPT-11-based regimen was approved in 2001
for first-line treatment of advanced colorectal cancer. In
the present study, we evaluated the efficacy and safety of
second-line treatment with the FOLFOX4 regimen,
which is the standard treatment for recurrent advanced
colorectal cancer in most other countries worldwide.

Patients and Methods
Eligibility
Patients with histologically proven, unresectable,

advanced, or metastatic colorectal cancer showing pro-
gression of disease after first-line treatment excluding
oxaliplatin were eligible for the study if they met all of
the following criteria: measurable disease; age 220 and
<75 years; Eastern Cooperative Oncology Group per-
formance status (ECOG) £2;life expectancy 23 months;
adequate bone marrow, hepatic, and renal function;
written informed consent given before enrollment in
the study. The interval between the previous chemo-
therapy and the present therapy was more than 2 weeks
for all patients.

Treatment Schedule

The chemotherapy schedules were as follows: 85 mg/m
intravenous (i.v.) oxaliplatin on day 1, and 100 mg/m
i.v. levoforinate (levo-leucovorin), 400 mg/m” i.v. bolus
5-FU and 600 mg/m’ continuous intravenous infusion
of 5-FU on days 1 and 2 every 2 weeks. Treatment was
administered biweekly until progression of disease
(PD), unacceptable toxicity, withdrawal of consent, phy-
sician’s decision to terminate, or interruption of treat-
ment for >14 days occurred.

Dose modifications were performed based on the
hematological parameters and the degree of nonhema-
tological toxicities. Chemotherapy was delayed until
recovery if the neutrophils decreased to <1500/mm’,
platelets decreased to <75000/mm?, or significant persis-
tent nonhematological toxicity occurred. The 5-FU dose
was reduced to bolus 300 mg/m* and infusional 500 mg/
m® if grade 3/4 diarrhea, stomatitis, nausea/vomiting,
anorexia, dermatitis, grade 4 neutropenia, or grade
3/4 thrombocytopenia occurred. Oxaliplatin was also
reduced to 65 mg/m’ under the above conditions, exclud-
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ing the occurrence of dermatitis, and in cases of per-
sistent (15 days or longer) grade 2 neurotoxicity or
temporary (8-14 days) grade 3 neurotoxicity. In cases of
persistent (15 days or longer) grade 3 neurotoxicity or
temporary grade 4 neurotoxicity, oxaliplatin was omitted
from the regimen.

End Points

The primary end point of the study was PFS, and the
secondary end points were the objective response rate
(RR), overall survival (OS), and adverse effects. During
the 4 weeks before chemotherapy was commenced,
all patients underwent the following studies: physical
examination, complete blood cell count, hepatic and
renal function tests, and chest and abdominal computed
tomography scan or magnetic resonance imaging. Physi-
cal examination, hepatorenal function tests, and blood
cell counts were performed every cycle. Patients were
assessed before starting each 2-week cycle according to
the National Cancer Institute — Common Toxicity Cri-
teria (CTCAE ver. 3). Tumor evaluation was assessed
every month for the first 3 months and then every 2
months according to the Response Evaluation Criteria
In Solid Tumors (RECIST ver. 1.0). A complete response
was defined as the disappearance of all known lesions
and the absence of new lesions; a partial response (PR)
was defined as a reduction of 30% or more in the sum
of the maximum tumor lengths of up to 10 known
lesions and the absence of new lesions; stable disease
(SD) was defined as a reduction of <30% or an increase
of <20% in the sum of the maximum tumor lengths of
up to 10 known lesions and the absence of new lesions;
progressive disease (PD) was defined as an increase of
>20% in the sum of the maximum tumor lengths of up
to 10 known lesions or the appearance of at least one
new lesion. Treatment was continued until either disease
progression or unacceptable toxicity occurred or the
patient chose to discontinue treatment. All eligible
patients were included in the response and survival
analysis on an “intent-to-treat” basis.

Relative Dose Infensity

The relative dose intensity was calculated according to
the following equation:

[(total actual administered dose/actual administration
period)/(total planned administration dose/planned
administration period)] x 100

Statistical Considerations

We examined whether the FOLFOX4 regimen could
achieve a longer PFS in Japanese patients compared
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with other chemotherapeutic regimens, as observed in
other countries. The null hypothesis median PFS was 3
months and the expected median PFS was 4.5 months.
Registration was scheduled to continue for 12 months,
and the patients were expected to be followed up for 6
months after the last registration. Assuming a one-sided
alpha error of 0.05 and a beta error of 0.2, registration
of 3.772 patients was needed per month, which amounted
to 45.3 patients per year. This meant that 46 patients
would be required. The number of patients was set at
50, taking into consideration possible ineligibility or
exclusion of patients from the analysis. The 95% confi-
dence intervals (CIs) for the response rate were esti-
mated by the exact method. Cumulative proportions
concerning survival were estimated by the Kaplan—
Meier method, and the ClIs were estimated by the
Greenwood method. All statistical analyses were per-
formed using the Stata ver. 10.1 software program
(StataCorp, College Station, TX, USA).

Results

Characteristics of Patients

A total of 53 patients were enrolled in the study between
August 2005 and July 2006. Four were ineligible and one
did not receive the protocol therapy. Therefore the RR,
OS, and PFS were evaluated in 48 patients, and toxicity
was evaluated in all patients (n = 52), excluding the
patient who had not received the protocol therapy.

The characteristics of the 48 patients are detailed in
Table 1. The median age was 61.5 years (range, 34-75
years) and most of the patients (90%) had a PS of 0
according to the ECOG scale. Twenty-three were men
and 25 were women. Well-differentiated adenocarci-
noma was present in 18 patients (38%), while moder-
ately differentiated adenocarcinoma was observed in 25
patients (53%) as the primary tumor. As first-line treat-
ment, a CPT-11-containing regimen had been adminis-
tered to 27 patients, 5-FU/LV to 7, UFT/LV to 7, hepatic
arterial infusion of 5-FU to 2, intrapelvic arterial infu-
sion of 5-FU to 1, and other regimens to 6 patients. The
liver and lungs were the most common sites of metas-
tases. One organ was involved in 18 patients, two in 16
patients, and three or more in 14 patients.

Tumor Response

A PR was observed in 10 patients. No complete response
(CR) was observed. The overall response rate was
20.8% (95% CI, 10.5%-35.0%). Stable disease was
obtained in 24 additional patients (Table 2). Therefore,
the overall disease control rate (CR+PR+SD) was
70.8%. Multiple liver metastases in one patient and a
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Table 1. Patients’ characteristics (n = 48)
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Table 2. Tumor evaluation (RECIST ver. 1.0)

Parameter No. of patients % Response No. of patients (%)
Sex CR 0 (0.0)
Male 23 48 PR 10 (20.8)
Female 25 52 20.8 (10.5-35.0)*
Age (years) SD 24 (50.0)
Median (range) 61.5 (34-75) PD 13 (27.1)
Performance status (ECOG) NE 1(2.1)
0 43 90
1 4 8 CR. complete response; PR, partial response; SD, stable disease; PD,
2 1 2 progressive disease: NE, not evaluable )
Histology of primary tumor *Objective response rate: CR+PR (95% confidence interval)
Well differentiated 18 38
adenocarcinoma
Moderately differentiated 25 53 100 A - Progression free survival
adenocarcinoma i L2
Poorly differentiated 1 2 z 1 ™ N T 95% Confidence Interval
adenocarcinoma et
Mucinous 1 2 .;. 1
adenocarcinoma ER
Unknown 2 4 g 501
Affected organs T
Liver 28 60 5
Lung 24 51 Z,
Lymph node 14 30 £ 7
Peritoneum 5 10 b
Intrapelvis 2 4 0
Primary site 19 40 0 5 10 s 0
Other(s) 6 13 Months !
Number of organs involved
1 18 38 Fig. 1. Kaplan-Meier estimate for progression-free survival
2 16 33 (PFS). The median PFS was 5.6 months (95% confidence
.23 14 29 interval, 4.1-7.0 months)
Prior chemotherapy
CPT-11-containing 27 56
regimen
%I}?%/&,/ ; g Overall Survival
Hepatic arterial infusion 2 4 A total of 26 patients among the eligible 48 patients
Intl:fgglsif Srterial 1 ) died due to progression of advanced colorectal cancer.
infusion using 5-FU At the time these analyses were carried out, the median
Other 4 8  OS was 19.6 months (95% CI, 11.4-24.3 months). The

ECOG, Eastern Cooperative Oncology Group; CPT-11, irinotecan:
5-FU, 5-fluorouracil; LV, leucovorin; UFT, uracil and tegafur

locally advanced primary tumor with multiple perito-
neal disseminations in one patient were judged to be
resectable after achievement of PR. Another patient
who had SD with multiple peritoneal disseminations
underwent surgery after nine treatment cycles.

Progression-Free Survival

After a median follow-up of 17.4 months, the median
PFS was 5.6 months (95% CI, 4.1-7.0 months). The esti-
mated 6-month and 1-year PFS were 43.8% (95% CI,
29.6%-57.1%) and 2.6% (95% CI, 02%-11.6%),
respectively (Fig. 1).

estimated 1-year and 2-year survival rates were 65.1%
(95% (I, 49.3%-77.0%) and 36.3% (95% CI, 22.3%-
50.5%), respectively (Fig. 2).

Toxicity and Tolerability

Toxicity data were available for 52 patients and 377
chemotherapy cycles (median = 8 cycles, range = 1-17).
Frequently encountered nonhematological symptoms
were peripheral neuropathy and gastrointestinal adverse
effects, including diarrhea (Table 3). However, most of
the nonhematological symptoms were grade 1 or 2. No
grade 4 nonhematological toxicity was observed, while
grade 3 peripheral neuropathy, fatigue, anorexia, and
febrile neutropenia were noted in 3 (5.8%),5 (9.6%), 3
(5.8%), and 3 out of 52 patients (5.8%), respectively.
Grade 3 peripheral neuropathy was observed in the 7th,
8th, and 10th cycles. Other grade 3 nonhematological
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100 - - Overall survival

----------- 95% Confidence Interval
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Overall survival (%)

Months
Fig. 2. Kaplan—Meier estimate for overall survival (OS). The

median OS was 19.6 months (95% confidence interval, 11.4—
24.3 months)

Table 3. Nonhematological toxicity (n = 52)

Y. Ogata et al.: FOLFOX4 as Second-Line Therapy

symptoms were vomiting in 2 patients and grade 3/4
neutropenia, constipation, nausea, stomatitis, hypersen-
sitivity, or injection site reaction/extravasation. Hema-
tological toxicities, including laboratory disorders, are
summarized in Table 4. Grade 3/4 neutropenia and leu-
kopenia and elevation of alanine aminotransferase and
alkaline phosphatase were observed in 22 (43.1%), 6
(11.5%), 1 (1.9%), and 1 out of the 52 patients (1.9%),
respectively.

Given the planned dose intensities of oxaliplatin at
85 mg/m® per 2-week cycle, 5-FU at 2000 mg/m’ per
cycle and levoforinate at 200 mg/m’ per cycle, the rela-
tive dose intensities of each drug were 80.9%, 80.2%
and 82.4%, respectively (Table 5). Adverse effects
resulting in discontinuation of treatment were a longer
than 14-day treatment delay due to neutropenia, febrile

Toxicity grade

Adverse effect GO G1 G2 G3 G4 G3+G4
Fever 43 (82.7) 7 (13.5) 2 (3.8) 0 (0.0) 0 (0.0) 0 (0.0)
Febrile neutropenia 49 (94.2) 0 (0.0) 0 (0.0) 3 (5.8) 0 (0.0) 3(5.8)
Infection 50 (96.2) 0 (0.0) 1(1.9) 1(1.9) 0 (0.0) 1(1.9)
Fatigue 22 (42.3) 17 (32.7) 8 (15.4) 5(9.6) 0 (0.0) 5(9.6)
Diarrhea 41 (78.8) 9(17.3) 2 (3.8) 0 (0.0) 0 (0.0) 0 (0.0)
Nausea 27 (51.9) 14 (26.9) 10 (19.2) 1(1.9) 0 (0.0) 1(1.9)
Vomiting 42 (80.8) 3(5.8) 5(9.6) 2 (3.8) 0 (0.0) 2(3.8)
Anorexia 17 (32.7) 17 (32.7) 15 (28.8) 3(5.8) 0(0.0) 3(5.8)
Stomatitis 40 (76.9) 7 (13.5) 4 (1.7) 1(1.9) 0 (0.0) 1(1.9)
Peripheral neurotoxicity 18 (34.6) 19 (36.5) 12 (23.1) 3(5.8) 0 (0.0) 3(5.8)
Allergy 46 (88.5) 3(5.8) 2 (3.8) 1(1.9) 0 (0.0) 1(1.9)
Alopecia 43 (82.7) 8 (15.4) 1(1.9) 0 (0.0) 0 (0.0) 0(0.0)
Rash 46 (88.5) 0 (0.0) 6 (11.5) 0 (0.0) 0 (0.0) 0 (0.0)
Hand-foot syndrome 48 (92.3) 2 (3.8) 2 (3.8) 0 (0.0) 0 (0.0) 0 (0.0)
Hyperpigmentation 48 (92.3) 2 (3.8) 2 (3.8) 0 (0.0) 0 (0.0) 0 (0.0)
Data are number of patients (%)
Table 4. Hematological toxicity

Toxicity grade
Adverse effect GO Gl G2 G3 G4 G3+G4
Leukopenia (n = 52) 10 (19.2) 12 (23.1) 24 (46.2) 6 (11.5) 0 (0.0) 6 (11.5)
Neutropenia (n = 51) 8 (15.7) 11 (21.6) 10 (19.6) 17 (33.3) 5(9.8) 22 (43.1)
Thrombocytopenia (n = 52) 9(17.3) 30 (57.7) 13 (25.0) 0 (0.0) 0 (0.0 0 (0.0)
Anemia (Hb) (n =52) 13 (25.0) 25 (48.1) 14 (26.9) 0 (0.0) 0 (0.0) 0 (0.0)
Total bilirubin (50) 38 (76.0) 10 (20.0) 2 (4.0) 0 (0.0) 0 (0.0 0 (0.0)
ALT (n=32) 35(67.3) 14 (26.9) 2(3.9) 1(1.9) 0 (0.0) 1(1.9)
AST (n=52) 22 (42.3) 28 (53.9) 2 (3.9) 0 (0.0) 0 (0.0) 0 (0.0)
ALP (n=50) 23 (46.0) 26 (52.0) 0 (0.0) 1(2.0) 0(0.0) 1(2.0)
Creatinine (n = 52) 41 (78.9) 10 (19.2) 1(1.9) 0 (0.0) 0 (0.0) 0 (0.0)

Data are number of patients (%)
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Table 5. Relative dose intensity

Agent Mean SD Median ~ Min Max
Oxaliplatin 80.9 14.8 83.1 43.8 102.4
Levoforinate 82.4 13.7 83.2 52.2 102.4
5-FU (all) 80.2 14.8 81.3 46.4 102.4

neutropenia, or fatigue in 5 patients, an allergic reaction/
hypersensitivity in 2 patients, neuropathy in 2 patients,
pulmonary fibrosis in 1 patient, and a hearing disorder
in 1 patient.

Discussion

In comparison with previous phase III studies the
present study showed favorable efficacy, with a
20.8% response rate and 5.6-month median PFS for
FOLFOX4. In this study, the null-hypothesis median
PFS was 3.0 months and the expected median PFS was
4.5 months. The achieved median PFS was significantly
longer than the null-hypothesis median PFS, and longer
than the expected median PFS of 4.5 months. In a
salvage setting, FOLFOX4 has been shown to be benefi-
cial in the treatment of patients with advanced colorec-
tal cancer showing progression of disease after the IFL
regimen.” In this second-line study, FOLFOX4 achieved
an objective response rate of 9.9% and a median TTP
of 4.6 months. Patients treated with FOLFOX4 experi-
enced a higher incidence of clinically significant toxici-
ties than those treated with LV5SFU2 or oxaliplatin
alone, but these toxic effects were predictable and man-
ageable. Similar to our present results, a GERCOR
study’ of second-line treatment with FOLFOX6
achieved a 15% response rate and a 4.2-month median
PFS.

The high response rate seen in our patients may be
explained by the fact that 56% of these patients had
previously received a CPT-11-based regimen as first-
line treatment. In fact, the response rate was 32% in
patients receiving the CPT-11-based regimen as prior
therapy and only 12% in those who did not (data not
shown). Moreover, the median OS of the second-line
therapy was 19.8 months, similar to the 20-month
median OS achieved in a GERCOR study’ conducted
as first-line therapy for advanced colorectal cancer.
There seems to be a discrepancy between the OS of 19.8
months and PFS of 5.6 months. One reason for this
favorable OS may be that the majority of the patients
who survived past 5.6 months continued to receive
further therapy. with 36 patients receiving third-line
therapy and 22 patients receiving fourth-line therapy. In
addition.in Japan a novel biological agent. bevacizumab,

89

a recombinant humanized antivascular endothelial
growth factor (VEGF) monoclonal antibody, was
approved for advanced colorectal cancer in 2006. A
total of 18 patients received bevacizumab-containing
regimens after second-line therapy. Therefore, this
improved OS in our study may have been partly depen-
dent on the sequential use of bevacizumab, which was
shown to produce statistically significant increases in
the response rate and survival in first- and second-line
settings in combination with CPT-11- or oxaliplatin-
based regimens.'** With regard to another novel tar-
geted agent, cetuximab, which inhibits epidermal growth
factor receptor (EGFR). a randomized phase II study
showed the efficacy of cetuximab either in combination
with CPT-11 or in monotherapy as a second-line treat-
ment after a CPT-11-based regimen.'* However, it is
unclear as to whether cetuximab contributed to the
improvement in OS seen here, as only four of the
patients received cetuximab-containing regimens after
second-line therapy. Taken together, these results
suggest that second-line FOLFOX alone or in combina-
tion with biologic agents may improve survival in
patients with advanced colorectal cancer.

The toxicity profiles in our study were generally
predictable and manageable. Grade 3/4 neutropenia
was the most common hematologic toxicity, occurring
in 43.1% of the patients, and febrile neutropenia was
detected in only 5.8%. However, the incidence of
grade 3/4 toxicities other than neutropenia was lower
than that expected for the FOLFOX regimen based
on earlier phase II/III studies. In a number of trials
with oxaliplatin-based therapies, neurotoxicity was the
most frequently encountered adverse effect leading
to discontinuation of treatment. In our study, grade
3/4 neurotoxicity was restricted to a limited number
of patients (5.8%). In addition, only a low percentage
of patients (22.9%, 11/48) experienced toxicities
leading to discontinuation of treatment (data not
shown).

Park et al.” reported good tolerability and modest
activity for second-line FOLFOX4 for advanced
colorectal cancer patients with CPT-11 failure in the
Korean population. Taken together, these data suggest
that the efficacy of FOLFOX4 as second-line therapy
for advanced colorectal cancer in Asian people might
not be different from that observed in phase IV/III
studies in Western populations.

In conclusion, the results of this study demonstrated
that FOLFOX4 had good tolerability and efficacy
for second-line treatment of Japanese patients with
advanced colorectal cancer who did not respond, or
whose disease progressed, after first-line therapy includ-
ing CPT-11. This indicates that FOLFOX4 represents a
promising regimen for second-line therapy for advanced
colorectal cancer in the Japanese population.
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Preventive effects of Elental for chemotherapy induced oral mucositis in
colorectal cancer patients

Yutaka Ogata ', Keizo Yamaguchi ', Teruo Sasatomi ', Masaaki Takeuchi ', Shinji Uchida ",
Naotaka Murakami ', Takafumi Ohchi 1,Toshirou Yahara ', Kazuo Shirouzu *’

" Department of Surgery, Kurume University Medical Center
* Department of Surgery, Kurume University School of Medicine

Abstract

Oral mucositis ( stomatitis) is a common toxicity of cancer chemotherapy to be managed. A total of
12 Patients with colorectal cancer experiencing stomatitis after a course of FOLFOX or FOLFIRI based
chemotherapy entered the current study if no clinical parameters precluded receiving the same chemotherapy
during the next course of treatment. Patients received the same chemotherapy regimen as during the previous
treatment but in addition received more than 80 g of Elental (ED ) including 1932 mg of l-glutamine per day,
from day 1 to day 14 of chemotherapy after the recovery to grade 0 or 1 stomatitis. Dose reduction of 5-FU
was performed in all 2 patients experienced grade 3 stomatitis and in 1 patient experienced grade 2 stomatitis.
The maximum grade of stomatitis decreased in 9 of 12 patients in first treatment course and 11 of 12 patients
in second course with ED. The preventive efficacy of ED on stomatitis was noted in a dose-dependent manner.
Similarly, the maximum grade of neutropenia decreased in 7 of 7 patients both in first and second treatment
courses with ED. We conclude that ED can significantly decrease the severity of chemotherapy-induced
stomatitis, an important cause of morbidity in the treatment of patients with cancer.

Key words: Chemotherapy, Oral mucositis, Elental, colorectal cancer
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- UIBRANRE 7 AT - IR KIEE HHE L VBT TREIZT A

LSRR OB RIZ XD
YIBRTATRE & 2 BIEFI LI Z OO H
B. & T, YA REFERTE = U

B BE 12§ 5 conversion therapy

&L TOLEREOF HEL IR &
T B YIBRAHEI RIS AE ] %

NREL, FOLFOXEEE 7213
FOLFIRIEEE IZ Y ¥ o =7 2 4
A L7ZCELIMEBEETIZ30% Ll
DFEFNIIROGIFRATT §E, XELOX
PRI NN A T REB L
BOXER 5 5% T 13 33 % 2340 Bx ~
conversion {J BT - 72

2R AN o e VR [t 3 K )
JEB RN RIZ DB TOF— % 1%
Z L w2, 20104 ASCO Annual
Meeting TIZT2N (+) % 72 &
T3NO-1 DTE 58 29 Bl &3 2 1l
BT FOLFOX + ~/N X 7k
TUE27T B I NESER)
(pCR) Mo/ Tw
% (Schrag D, et al. Abstract 3511) ¢
IO XD RFIEEAIET B R
TR RN AL L, ALFREDDRAR
FEL 2N AEME T TiEREEE

FATARE B R R A R R A R 1 2
%} 35 conversion therapy & LT
O REMEZ WS35

B. MEREE (LFMEIRE
%)

FRAT TIHE B (259 5 s
HIETH LR EE (RT) R
L& s s E & (CRT)Y 12, &
OEBEREIZE DU T4E
Wt DI RE L e o 72 L T 43R

conversion therapy & L T % Hi#F
5. Braendengen 51 1, 4
BAREEE R E R E L/-RT &
CRT DI E MAHREBE TWBEA
Fe [ 3E 3 2% total mesorectal exci-
sion(TME) DA TYRERE L 72 >

TZREBPNE I FNE5%. 64%, i
e & OF IR BIE 27 %, 28% & #i

BHLTWS, UEAREOERICIE
L HBHD, RTECRTWFh
2B THERIEEE VLR
GO LB L T RS EDIR
WEBEE 2 » T\ B 1, F7-pCR
PVZENEFNT%., 16% & EFEETH
HEIGEEESNE, Thbt, E
& down stagingiZ X H. TPE=
WEEHDkRzZLELTLE
i A3 A O BB B & ff
x4 5Z e YBRTE L0
REPEZ R L TWwb, —7, Gohl
5%, 113610 TAEBE = &
(RN g O & FI R & BT L
#TETCRT 321 & YIBR H 4481 #IT
HH ik 5 0912 1 O 7 #E F retrospec-
tive IZ#RET L 724 = B
<mTﬁﬁM%.wwﬁmﬁﬁ%%
E MR EEA e . (LS
& AT L C b UIRREIFR % /)
TAHIEIIHEETHLIRE LE
EEIBL L TWa

BRI LUBRARE 2 AT BRI
9% conversion therapv & L T®
BRI, DB E

it

HARRGT A, 2SR B AL R
FHRER A, QAT R E LR

L DA I, T Rt

— 771 —

XFREEIZ £ . Conversion thera-’
py & L T AEME % SRl + 2 1,
18 4 O EFEEDS D pCREIX 12
DIEREE 7 1 15 5 Hartley 501,
851 048 8R CHF T CRT 4%
1T AL/ TE G HE 3,157 Bl & " %uic
pCRIZE BT 5 i T 2 Hs
BRHT L 7oE SR, AT T TR
AR EEOBE GEHE) oFE
VB AR 7 < 5-FU REH I fhoE
Fl 2B T A8 EEL AV
& 5FUDES 7 (Fik
BRART I CER PEw
pCR’?rECZ, w5 R ST #R 2 45Gy i
PR pCREF|ICHES 5 = L 2
FELTV5, T, (L aE
HELTAHFH) 75 F %1
ST & SFUREANIGET

EIT - FHEARGRE I i8R
LI A8 ASNTEBY, BEiF
AERPHREEN TS, T
pCREED20% L Lo lgg L o 2
CERIRT . b,
R EGFRBE# L & ook
IO A CRT IV A EEE S
212 % 9 % conversion therapy @
TREME 2 S IZE OB 2 L 2ME
Nb.

RN AT

‘L‘l

Se
=
<

Conversion therapy D E %

R BE RIS TR ITERFE A3 LR
FAZ X D UIRRTTRE & 7% = 225 A
SEELEFHFIE30%LLE, 10FE4HE

RIL20% DL L EEm L TE s
B 7 i) s
DEAH %

ENTw5E:. 2

& conversion therapv D Aj]




BRI AR R IZ O
i E NG, D LARERD
s EREE D R VST U
T AUGE L T
DHEELHRECTEEYD 5.
12 A - PR
%H‘;c B+ 5 PD O EEE, AlE

WA

y

o

e L7

e
o6
ad ‘N‘

?ztfﬁ@iﬂvﬁ EIZBT B NE A PEIER
DR, & D ITEER - FEEE - Al
Vi EIE BRI BT A TPED

A B lilfﬁﬁﬁ% FEAMRL I TE T BE
raiud. FHREEO SR ST
BORERELL 3 X B H QOL Ak
COLEBT A I LAEEFESIL
conversion therapy D & 31L&
HTRE

KRe, & < CEBRE

—i‘ffm

Y OmBERCEEVROREIZLS

L O JIEEMBLOEEIZL 2D
DAET - TR A E U CHBTT & 2
CIEE AT B A TR
RWUFFRIRIZ £ 2B ORE -

HHEALIE > > 2 5 2 ORI & R
DI LTRSS K

B35 H (%3 % conversion therapy
MEICEFRDDLLOE R BIIEHE
PFLZTFIUT R L2 WERETH 5,

BbOIC

LI ASRE R BE IR LSS B & LI B W]
BELZ9 5 conversion therapy (2D
WTHEER L7z AS, WEREIEF
AWZ LG ETHBIR,S,

AM@%%%wbt DA
72. YIBRABEDHIW AR E o3
HrRes 2 FH &, WEkgER

ERML SIS NI Ern,
neoadjuvant therapy & conversion
therapy * FBHHEIZXBI$ 2 Z &iddH
T hERT Lo, SHOLE
R IRIHEOERIZO T L <,
neocadjuvant therapy & conversion
therapy 1227 D EREFIT K &V, &
BimEr — kL L TtOEES:
MELL CW ZEEE NS,

@& 3Tk

1) Hunter JA, et al : En bloc
resection of colon cancer ad-
herent to other organs. Am
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3)

(o]

6)

J Surg 154 :67~71, 1987.
Lee WS, et al :
tion for right colon cancer di-

En bloc resec-

rectly invading duodenum or
pancreatic head. Yonsei Med
J 50 : 803~6, 2009.

e, fill 0 5 EFEER
X $ A B SR E
g, HACKIGIIMREsEE 56 ¢
13~8. 2005.
Braendengen M. et al : Ran-
domized phase I study com-
paring preoperative radiother-
apy with chemoradiotherapy
in nonresectable rectal cancer.
J Clin Oncol 26 : 3687 ~ 94,
2008.

Gohl J. et al : Can neoadjuvant
radiochemotherapy improve
the results of multivisceral re-
sections in advanced rectal
carcinoma (cT4a). Colorectal
Dis 5:436~41. 2003.

Hartley A, et al : Pathological
complete response following
pre-operative chemoradiother-
apy in rectal cancer : Analysis
of phase I / I trials. Br J Ra-
diol 78 : 934~8, 2005.
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AR REFEFRINFL
NERREELEWBER ¥ > 5 — 4%

T 7

i U &

EEEECER ICIMENEZNLEATH Y, &
35 D H/ R TS vascular endothelial growth
factor (VEGF) %3 LU &9 2 MEH AW HE
FSHPEIE T L D EB D IET A S RE SN
AU Lo T, IMEFEISILEHEBEICBITS
HELEEOD LD LEFFEN L. FE, VEGF
DTV B & L 72 bevacizumab,
sunitinib %° sorafenib 7 & O (1% 7 4= [ & #| 2%
NIRRT (2] LIER OFUER] & DBFH TR
EHENTWA.

77, REMME R, PuERloL=, A
F oI SIS L A ME NI AN L L
JEARMY 72 1L 22 F7 i metronomic chemotherapy
DEREY SNTwh. RFgbsRETHN s N
LFREID7 v AL ) 3T I3RS AED & metro-
nomic chemotherapy % %17 L& 2 X &« 7 38
FleEZOND, FRTIZ, TNFTEESHIT-

L NVAN

7z metronomic chemotherapy [R5 EE % 48 4/

ey,

N

metronomic chemotherapy ?fH

T5
O EEHELOR N MAICIDNTIHRNG.

Metronomic chemotherapy Ol
LA O I P9 R A (2§ 5 e 1 S5 T
A d T2 2L D@ EAHHNT VA,
Lo L, Bz {t5EE I RHEE (maxi-
mum tolerated dose: MTD) #X— 2 & L7:ih
ROz, 2~ 3BMOEIEA » & =/ LD
LB, ZOMREINBICIEG I R ML 2R

EAS

S

WEFE L, #RE L TMTD REIC L APUSEH
HSEHEEETE v, —7F, Kerbel 5% 134k

MM Z 3T, PUER & A&, 0 F 7

BG4 5 2 & CIMENEAME AN & L e
wIMEFEF P EETH D, HEZHG A b
/= L II5 & AT metronomic chemotherapy
L T 5.

¥ 7:, metronomic chemotherapy M8 L I
THEG 42 <, BEFEIRE TR OH#E
WHREE A, 2512, ¥ VEGF ikt
VEGFR2 $uff 7 E DS EWMIEH EHER L 0
BEMC & 2 FHSERY 2 B Fr A S E R o 35k 25
FERERE & V7B B TR SN TV 5.

Metronomic chemotherapy M
BRARREBRICH T AHBEA

#£ |15 2% metronomic chemotherapy (2 L
7RERTH D Z LITHEIZERSDS, T B3
RIDHRE A > 7 — LDV MTD BEOEA1C
BHEEFERIZL DHEFEOEBR RIS LIS LIESE
He &, BIO%F D metronomic chemother-
apy & L TOREPBELDNATREELH L. T
72, BEH 9 2 3EHIHSF 1 11 metronomic $4-
ENBEEROBHFEIHATE ) e mEgdmn
HAROND I EEFERGEFMRT S Z L4 ]
AFHM AR T 5 2 EAHIEERERE TR I T
VBB

EEOE, T MEREBEICET RO Y
{L¥'V 222 5-DFUR (capecitabine O /¢ #

~

Y. Ogata. Metronomic chemotherapy for colorectal cancer.
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Bik) &40 /5% v (CPT-11) @ double
metronomic chemotherapy OF ik & etz
Wl 840y b AS T4V BfTo7z. R
B BrEt B EHESN, 281147
LT, 40 mg/m® @ CPT-11 % days 1, 8, 16 D 1
6] /38 S #EE & 800 mg/H @ 5-DFUR %815
52 ORFNH%kS % 2 HIKE S &S (days 3-7,
10-14, 17-21, 24-28) L7z. Grade 3 P LDAHE
HE IR 161, TR LA, Bl (ERE
T) 16l TEMTHY, BB (—XK
RIEE 40%, TRIGHEG] 26.7%), HEFHIH TR
i 452 A & “RERET & OB & L TIIRE
THote.

F 7o, 7o & AHEUEREKTL T EREEIE
HTECID I F IV ORERALBESD RO
Fiife oL E LTRIO7 vk 3V 0 %
UFT |244% L 72 F#E 7% metronomic chemother-
apy DH I & BRAEME A ME T 5 RS T AR
&S % 4T L7-. UFT o5 =13 335 mg/ H
(400 mg, 450 mg, 500 mg or 600mg) & L 7.
6947 VHEITH, UFT BMEEZ 6126 7
Bk L7, AEBRIIEMTH oD, ThE
M grade 2 FH#REREE, grade 3 I F BB,
grade 2 T#i, grade 2 MRHEOFEIZ X 1 &4 61,
BFEHEBICLY 2B2EEPEEZRELL. S
AT stage [IIb FEBIAS 13%, EIEEHE S
BRI 62% L BIFTH o 7.

Ok HITKERE IR A metronomic che-
motherapy 137 & CHFEDR B HFTS 527
ZOAT YA BEE T 5 7200|210 Y) TR 2 IR
RAEBAARTT R THL. LHL, KEEICRS T
b @ % & T & metronomic chemotherapy O
FREABRIZEA TV, FOMBE LT, MmEH
E 3 0] 7 surrogate marker A7\ 2 &
PEAEEARS L1320 OO ERAENRE
TX\, 7 EOBRHENZEITH1LA. Metronomic
chemotherapy DA77 5, HESERHEDBREDE
FORKI AR L KD L IHERETIEINEYTH
L. IS HE SR O )Y metronomic chemo-
therapy DR 2 WAL S C LR LEE L L.

BT - BRABEICNTZS1 &MU/ ThH%
FHu\ 7= metronomic chemotherapy

EIT - BREABECHT ARO# S1 &£ CPT-
11 #£F metronomic chemotherapy ® & T 8%,
H AR (5fap) 21770 5 AT V2 —
WIFETICRT LHIIC28HEEII-AELT
CPT-11 # days 1, 8, 15 |2 SiEEHER S L, S-1
i days 3-7, 10-14, 17-21 124 2 5 L 72,
# 1 HRABRTIE CPT-1l oHEREXHRYE L7
dose-escalation study TH 5. TITEELD
BEL-H¥ T, metronomic chemotherapy @
e, TaEb HREORVEERS IZ7Ew,
WO Xy 7 (1 a—AHRCPT-11F 11, S
16 HULE) #HEHEHZM (dose limiting
factor: DLT) & LCTH IR AZ L TH o7z,
HL, BEZF v TUNOHEROERETIE MTD
LB VIBEAIEYS L AL E MTD &3 HIle 37,
WRHELHETLIIEE L. ZO/R, LY
V4 (CPT-11: 60 mg/m® S-1: 80 mg/m*) T4
Bld 3B 3% H (day 15) @ CPT-11 A8 A % v
FL (1), LXVARETHRBROMERERE
EL7.

FE I ML FERREBETIE, 46 PIESH
N, FT09 b A5 FINEREITH o7z TUES
ThHITRINFE 48.9% (95% CI: 33.7%-64.2%),
s E A HAM B 8.1 # B (95% CI: 6.2-9.0
s B, AFRE A YiE 209 » B (95% CI: 15.5-
273 v B) L AR OFEH % AV BERETDH S
FOLFIRI % CPT-11 # MTD T# 5% 5% S-1 +
CPT-11 #f I L BB L WHERTH - 72,
—77, grade 3ULOFEREZTROIFEEDOSTV
b OIIHFHEHA D 8.9% THH, FHIIHD T
BWThH-7. FoFR, CPT-11: 90%, S-1:

CPT-11

2h div
S-1 d3-7,10-14. 17-21

d1.8.15,

1 Metronomic chemotherapy ®¥R5A 7 V2 —JL
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S
o

92% & B\ M EERIEE B L.

&% 5 AR L 72 metronomic chemotherapy
(BT AAERTEICEY 2ERZICEDV K
EOAFy TR~ ADRIGERER % HEHR
EHEM L T4 2 £1E, metronomic chemother-
apy PEFOBKHE - HEHESIC L 2 MENE
Ml ENE LoGRETHLZENCERELR
PiLs.

TR 234 T H

Metronomic chemotherapy (Z35 (% circulating
endothelial progenitor cell DEZE

A O M A BT O U 2 & Pz Al 7
ST LTI % & & ¢ 5% angiogenesis ¥
{ T ERRESNIME L FHET 5 L O TR AR
B2 (endothelial progenitor cell) % angioblast
DYE R SRR IS EEE L T B A BT T ot
FHE XM 5 vasculogenesis ¥ 1 THEZ LN T

®1 13—-2B0KFEHES, DLT LHEGHR
Pt No. FEFR DLT PLEE TR
Level 1 1 BE (2) SD
2 Ea (D), BR (D TH (3) SD
3 o (2), BE (D) SD
4 PD
5 EL (@), BE (@2 PR
6 FRERRE (D PR
Level 2 7 BE (1) PD
8 TR (2), B (2) PR
9 PD
Level 3 10 &R (1), oMk (O, THE (D SD
11 B (2) CR
12 B (2), BE (2), BN (1) PR
Level 4 13 T (D), #&E (D PR
14 I BRI A (2) CPT skip PR
15 B (2), &42. T (2) CPT skip SD
16 B (2), BE (D CPT skip SD
( ): grade, DLT: dose limiting toxicity, CPT: irinotecan

CR: complete response, PR: partial response, SD: stable disease,

PD: progression disease.

Angiogenesis Type

pericyte

T
endothelial cel!

0
basement membrane E; Y P
N migration *growth

e R Bz
“he

@ @ VEGF(+)
&

e
cﬁp"

@ Tumor

B2 mEHEDAHZ AL
CEP:

circulating endothelial progenitor cell,

Vasculogenesis Type

wohilize

cndothelial

progenitor cell
C(ERCY

Bone marrow

EC: endothelial cell,

VEGF: vascular endothelial growth factor
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Wz ()Y BEOMEFETHRERED A Y
ZALHPHEESN, ) NEETVTORR PO
circulating endothelial progenitor cell (CEP)
A% metronomic chemotherapy (2811 5 ME
4 48l @ surrogate marker |2 7% A U] RETE AT
EY XN TWE,

g3 oid, ARSI LEO7 vy 3V
|= metronomic CPT-11 % ¥ % metronomic
doublet M A # BEAREIZ THEE L T & 7.
S50, X— vy AR THREREEICTT 24
584 E LI L722 MTD CPT-11 (238121 [
#%5.) ¥ metronomic CPT-11 GEZ 2 RI#%5)
OFE SRR, BRI E
density : MVD] % circulating endothelial cell
(CEC) + CEP OB ZEAL% e L7z,
Metronomic CPT-11 #Tid MTD CPT-11 #iZ
g B I IE IR R A A st (3,
T4 P90 MVD (& metronomic CPT-11 #E25H
TIETH Y, metronomic CPT-11 1HHE 21
M A % /v L 22U R R AR S 072,

CEP & CEC 13 MTD ih# 2 #% B E#I £ THl,
day 4, day 8, day 15 (Z#ll5€ L 72. Metronomic
CPT-11 #Tif day 15 @ CEP B £ U CEC
HEAE T, PUEERR S L I E BT & DA
BSERe vz, L L, BRI ITIZMmE |2
B ARSI, T4I1EH, metronomic CPT-

(microvessel

35007

£30001
§ 2500

5 20007
15007
1000 7
500 7
0-

Eatimated tumor voll

18 22 25 29

1 4 8 11 15
Day

—&— A: Conv-40 —E&— C: Metro-10 + beva

—&— B: Metro-10 --%--- PBS Control

3 KMI12SM % — K< v A N RHEES D
T [l
A: MTD CPT-11, B: Metronomic CPT-11,
C: Metronomic CPT-11+bevacizumab
(3CEk 10 X Y 5lED

11 # T3 CEP (3MRMEa AR L 722%, CEC 3
BEmL, ZoRETENEROZ (B4).
CEC mZEB2H LT, BERATIENRE T —
A kg H—@EOMmAER A RS ShTED,
CEC Bu3EM o mE GBS, 1EF o misH e
W, HE,SOMMR S COBERICEES NS
RS EZONDL. DI Lidday 15 LIEED
CEC & CEP O#ERIZLAME T2 ETED
oo nshFRaINE, UELD, CEPO®
BT 7 ¥ 73 IEH AT O surrogate
marker & L THEEHIF L, £ I
metronomic chemotherapy (28175 HEEKED
RIS RS RIE S e L, BRARFIT
® CEP 3 MEMEENTKRE ¢ (EHLOEANT—
5y, EDOLHVOEBRIEIZED S WIIHIT
E AU A B AT BE 2 O 912D W T ORRES
o FLHEESEDRR IS 5 72O EART R E B L
TWwh,

CECs

Cells/ 4 L.
o

.25 7

Cells/ 1 L.

.06 7 T g

0 4 15

8
Day

~e— A: Conv-40 —&— C: Metro-10 + Beva

—+— B: Metro-10 - X-- PBS Control

4 BRI CECs B & U CEPs #EReivdiET2
(3CHL 10 £ D 5TH)
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