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23 patients, and progressive disease in 4 patients. The
reason for the discontinuation of mFOLFOXG6 therapy was
disease progression in 20 patients, hypersensitivity reac-
tions in 12 patients, and peripheral neurotoxicity in 10
patients. Calcium/magnesium therapy was given before
and after oxaliplatin therapy in a total of 21 (50%)
patients. Of these, 17 patients received calcium/magne-
sium therapy in the clinical trial [25], and 4 received it in
clinical practice.

mFOLFOX6 therapy

Ogxaliplatin 85 mg/m? and levofolinate calcium 200 mg/m>
were given concomitantly by drip infusion over 2 h, fol-
lowed by rapid intravenous infusion of 5-fluorouracil (FU)
at 400 mg/m®. Thereafter, 5-fluorouracil was given at
2400 mg/m?® as a continuous drip infusion over 46 h. The
above procedure represented one cycle of treatment, and
the treatment cycles were repeated every 2 weeks. The
drugs were administered into the central vein via a sub-
cutaneous indwelling port. Patients were hospitalized for
the initial treatment, whereas the subsequent cycles were
given in an outpatient chemotherapy clinic. Treatment was
discontinued when evidence of disease progression (pro-
gressive disease, PD) was noted according to the Response
Evaluation Criteria in Solid Tumors ver. 1.0 (RECIST)
[26], or when there were intolerable adverse events. When
an adverse event(s) of grade 3 or greater severity according
to NCI-CTCAE ver. 3.0 occurred, the mFOLFOX6 therapy
was suspended until the severity of the reaction improved
to grade 2 or lower severity, and when mFOLFOX6 ther-
apy was resumed, the dose of oxaliplatin was reduced to
70-80% of the initial dose level. 5-FU/LV therapy not
combined oxaliplatin therapy was not adopted in any of the
patients of this series. When calcium/magnesium was given
to the patients, calcium gluconate hydrate 10 mL and
0.5 M magnesium sulfate 10 mL. were dissolved together
in 5% dextrose solution 100 mL, and given by intravenous
drip infusion before and after the administration of oxa-
liplatin. FOLFIRI therapy was begun after a drug-free
period of 4 weeks following the end of mFOLFOX6 ther-
apy. FOLFIRI therapy was given a median 12 times (range
6-33).

Evaluation of neurotoxicity

On every visit of the patients to the clinic for chemotherapy,
the patient’s history was obtained by a nurse, pharmacist or
physician in-charge at the outpatient chemotherapy clinic to
determine the severity and duration of neurotoxicity
according to both the NCI-CTCAE ver. 3.0 and DEB-NTC
scales. The data were recorded prospectively in the medical
charts, and later analyzed retrospectively.

Statistical analysis

The statistical software StatFlex ver. 6.0 (Artec, Osaka,
Japan) was used for the statistical analysis. The x statistic
[27] was obtained to determine the rates of concordance of
the neurotoxicity grades determined by the two sets of
criteria. More specifically, the concordance was rated as
follows: poor, x < 0.0; slight, 0.0 <x < 0.2; fair,
0.2 <k <04; moderate, 04 <x < 0.6; substantial,
0.6 < x < 0.8; almost perfect, 0.8 <x < 1.0. Curves of
cumulative incidence and cumulative improvement of
peripheral neurotoxicity were drawn by the Kaplan—Meier
method, and the log-rank test was used for comparison
of the curves. The results were regarded as statistically
significant at P < 0.05.

Results

The median duration of mFOLFOXG6 therapy was 181 days
(range 91-422 days). Grade 0-2 peripheral neurotoxicity
was recorded a total of 472 times during this period. The
rate of concordance of grade 0-2 peripheral neurotoxicity
as evaluated by the two sets of criteria was 48.8%, with
x = 0.26 (95% confidence interval 0.21-0.32) (Table 3).
The median observation period after discontinuation of
oxaliplatin, i.e., the median duration of FOLFIRI therapy,
was 244 days (range 84-728 days). During this period,
evaluation of neurotoxicity was carried out a total of 573
times. The rate of concordance of grade 0 to grade 2
peripheral neurotoxicity as evaluated by the two sets of
criteria was again low, at 47.3%, with x = 0.18 (95%
confidence interval 0.13-0.22) (Table 4).

Figure 1a, b shows the cumulative incidence rates of
grades 1 and 2 peripheral neurotoxicity during mFOL-
FOX6 therapy. According to both NCI-CTCAE ver. 3.0
and DEB-NTC, neurotoxicity of grade 1 or greater severity
occurred in 41 of the 42 patients. There was a tendency for
grade 1 neurotoxicity to be detected at a lower total dose of
oxaliplatin when the evaluation was based on DEB-NTC

Table 3 Concordance rate of the peripheral neurotoxicity grade
evaluated by NCI-CTCAE and DEB-NTC scales during mFOLFOX6
therapy

DEB-NTC

Grade 0 1 2
NCI-CTCAE 0 103 73 24

1 15 71 124

2 3 8 61

Concordance rate 48.8%, x 0.26 (95% confidence interval 0.21-0.32),
P < 0.001
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Table 4 Concordance rate of the peripheral neurotoxicity grade
evaluated by NCI-CTCAE and DEB-NTC scales during FOLFIRI
therapy

DEB-NTC
Grade 0 1 2
NCI-CTCAE 0 23 24 49
1 37 204
2 0 10 178

Concordance rate 47.3%, x 0.18 (95% confidence interval 0.21-0.32),
P < 0.001
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Fig. 1 a Cumulative incidence of grade 1, b cumulative incidence of
grade 2 during mFOLFOX6 therapy

than when it was based on NCI-CTCAE ver. 3.0
(P = 0.09) (Fig. 1a). The total dose of oxaliplatin at which
the incidence of grade 2 neurotoxicity reached 50% was
480 mg/m? when the evaluation was based on DEB-NTC
and 627 mg/m”> when the evaluation was based on NCI-
CTCAE ver. 3.0; the total dose of oxaliplatin until the
occurrence of grade 2 neurotoxicity was significanily lower
when the evaluation was based on DEB-NTC (P < 0.001)
(Fig. 1b). The cumulative dose between the occurrence of
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grade 1 neurotoxicity and increase in its severity to grade 2
was about 300 mg/m’ according to evaluation by both
DEB-NTC and NCI-CTCAE ver. 3.0. Grade 3 neurotox-
icity (according to both NCI-CTCAE and DEB-NTC)
occurred in 7 patients (16.7%).

Figure 2a—d shows the cumulative improvement of
peripheral neurotoxicity during FOLFIRI therapy. Grade 3
peripheral neurotoxicity was found in 7 patients according
to NCI-CTCAE ver. 3.0, and improved to grade 2 in 6 of
these patients during the observation period. There was no
difference in the improvement curves between the two sets
of criteria (P = 0.35) (Fig. 2a). When the evaluation was
based on NCI-CTCAE ver 3.0, improvement from grade 2
to grade 1 was found in 50% of the patients by 200 days
after discontinuation of oxaliplatin, whereas when it was
based on DEB-NTC, the rate of improvement within the
observation period remained at 5% (P < 0.001) (Fig. 2b).
In regard to the improvement from grade 2 to grade 0, the
cumulative improvement reached a plateau at 40% during
the observation period when the evaluation was based on
NCI-CTCAE ver. 3.0, whereas when the evaluation was
based on DEB-NTC, the cumulative improvement
was determined to be only 5% (P < 0.05) (Fig. 2c). There
was no significant difference in the curve of cumulaiive
improvement from grade 1 to grade 0 between the two sets
of criteria (P = 0.19) (Fig. 2d). However, a cumulative
improvement of 45% was obtained during the observation
period when the evaluation was based on NCI-CTCAE ver.
3.0, whereas the corresponding rate obtained was only 20%
when the evaluation was based on the DEB-NTC scale.

Discussion

The present study revealed a discrepancy between the NCI-
CTCAE ver. 3.0 and DEB-NTC scales in the evaluation of
peripheral neurotoxicity associated with oxaliplatin-based
chemotherapy for metastatic colorectal cancer. Specifi-
cally, it appears that grade 1 or grade 2 peripheral neuro-
toxicity after the start of mFOLFOX6 therapy can be
detected earlier when the evaluation was based on DEB-
NTC than when it was based on NCI-CTCAE ver. 3.0.
With respect to evaluation of improvement in the periph-
eral neurotoxicity after discontinuation of oxaliplatin,
grade 1 or grade 2 neurotoxicity persisted for longer when
the evaluation was based on the DEB-NTC scale. In par-
ticular, it is noteworthy that scarcely any improvement of
neuropathy was found during the observation period after
discontinuation of oxaliplatin (84-728 days, median
240 days) in patients with grade 2 symptoms, i.e., those
who had peripheral neuropathy persisting for at least
14 days. There was no close relationship between the grade
of paresthesia and the duration of peripheral neurotoxicity.
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Therefore, we speculated that this discrepancy between the
evaluations by NCI-CTCAE ver. 3.0 and DEB-NTC arose
from the criteria used for toxicity up to grade 2, because the
former criteria place stress on the grade of paresthesia,
whereas the latter attach more importance to the duration
of peripheral neurotoxicity.

How to apply these findings to practical oxaliplatin-
based chemotherapy is an important issue. A key point in
oxaliplatin-based chemotherapy is to prevent the appear-
ance of grade 3 peripheral neuropathy. In patients with
paraesthesias associated with pain or functional impair-
ment persisting until the next cycle, oxaliplatin should be
permanently discontinued [28]. Therefore, it is crucial to
predict the development of grade 3 neuropathy as early as
possible. The present study revealed that peripheral neu-
ropathy persisting for at least 14 days, i.e., grade 2 neu-
ropathy, was detected earlier, at an oxaliplatin dose
150 mg/m2 lower, when the evaluation was based on DEB-
NTC than when it was based on NCI-CTCAE ver. 3.0.
Therefore, it is important to ask the patient carefully about
the duration of neuropathy. When DEB-NTC is used for

the evaluation of neuropathy in daily clinical practice,
continuation of treatment should be considered as long as
there is no interference with the patient’s daily activities.
However, there may be criticism that if a physician decides
to discontinue or restart the chemotherapy according to the
DEB-NTC scale, the total dose of oxaliplatin, which may
affect the survival period, would be lower than that with
the use of the NCI-CTCAE scale. We cannot address this
issue exactly, but it deserves further investigation in future
clinical trials or accumulated cases in clinical practice.
The usefulness of FOLFOX4 [2] and FLOX [4] as
adjuvant chemotherapy for colon cancer has been reported.
However, a follow-up study of the MOSAIC trial [3]
showed that peripheral neuropathy was persistent in 15.4%
of the surviving patients who were followed up for at least
4 years after adjuvant chemotherapy with FOLFOX4. In
the MOSAIC study, peripheral neuropathy was evaluated
by NCI-CTCAE ver. 1.0. It would be interesting to spec-
ulate on what results might have been obtained if the
evaluation had been based on DEB-NTC, since even more
delayed improvement of neuropathy tends to be obtained
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when the evaluation is based on DEB-NTC than when it is
based on NCI-CTCAE. If clinical trials aimed at reducing
peripheral neuropathy in patients receiving oxaliplatin-
based chemotherapy in the adjuvant setting are planned in
the future, the use of DEB-NTC together with NCI-
CTCAE is recommended for the evaluation of neuropathy.
Although it would be ideal for specific scales to be
designed for the evaluation of acute and chronic peripheral
neuropathy, no such scales are available at present.

Some oxaliplatin-specific scales other than DEB-NTC
have been proposed. In the NSABP C-07 study, Stephanie
et al. [4] evaluated pain during oxaliplatin therapy by
means of the Functional Assessment of Cancer Therapy/
Gynecologic Oncology Group Oxaliplatin-Specific Neuro-
toxicity Scale (NTX-12) and NCI-Sanofi grade. A ques-
tionnaire evaluation of the quality of life (QOL) of patients
was also carried out in the NO4C7 study [29]. In addition,
de Gramont et al. [2] evaluated peripheral neurotoxicity as
a factor affecting the patient’s QOL using QOL scores. A
patient-oriented survey technique based on the Patient
Neurotoxicity Questionnaire (PNQ): oxaliplatin has also
been reported. From this point of view, evaluation of the
duration of peripheral neuropathy, a subjective variable
that can only be described by the patients themselves, by
DEB-NTC might be able to contribute to QOL improve-
ment of the patients given oxaliplatin-based chemotherapy.

When evaluating the grade of peripheral neurotoxicity in
patients examined in previous clinical trials or treated in
clinical practice, attention should be paid to which set of
criteria was used: NCI-CTCAE ver. 3.0 or other oxalipla-
tin-specific scales. At present, NCI-CTCAE is used com-
monly in many medical institutions for the evaluation of
adverse events during anticancer drug treatment. When the
grade was different between these scales, we preferred the
evaluation using the NCI-CTCAE scale because NCI-
CTCAE is believed to be a global standard. However, it
would appear that the addition of DEB-NTC to NCI-
CTCAE for the evaluation of adverse events in patients
receiving oxaliplatin may contribute to the formulation of
better treatment plans from the aspects of reduction, dis-
continuation, or even resumption of oxaliplatin therapy in
the future.

In order to maintain comparability among the results of
different trials, neurotoxicity should be always graded
according to the NCI-CTCAE scale, and use of any oxa-
liplatin-specific scales should be regarded as supplemental.
However, all physician-based assessment tools used to
grade subjective toxicity phenomena, such as neurotoxicity,
have shown dramatic disagreements between physician-
reported and patient-reported severity of symptoms [30].

In the future, patient-based assessment of neurotoxicity
could provide more reliable and more accurate information
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about the incidence and severity of oxaliplatin-induced
neurotoxicity.

Conflict of interest No author has any conflict of interest.

References

1. Goldberg RM, Sargent DJ, Morton RF et al (2004) A randomized
controlled trial of fluorouracil plus leucovorin, irinotecan, and
oxaliplatin combination in patients with previously untreated
metastatic colorectal cancer. J Clin Oncol 22:23-30

2. de Gramont A, Figer A, Seymour M et al (2000) Leucovorin and
fluorouracil with or without oxaliplatin as first-line treatment in
advanced colorectal cancer. J Clin Oncol 18:2938-2947

3. André T, Boni C, Navarro M et al (2009) Improved overall
survival with oxaliplatin, fluorouracil, and leucovorin as adjuvant
treatment in stage II or III colon cancer in the MOSAC trial.
J Clin Oncol 27:3109-3116

4. Stephanie RL, Jacek AK, Reena SC et al (2007) Neurotoxicity

from oxaliplatin combined with weekly bolus fluorouracil and
leucovorin as surgical adjuvant chemotherapy for stage I and 1
colon cancer: NSABP C-07. J Clin Oncol 25:2205-2211
. Grothey A (2003) Oxaliplatin-safety profile: neurotoxicity. Semin
Oncol 30:5-13
6. Cavaletti G, Tredici G, Petruccioli MG et al (2001) Effects of
different schedules of oxaliplatin treatment on the peripheral
nervous system of the rat. Eur J Cancer 37:2457-2463
7. Krishnan AV, Goldstein D, Friedlander M et al (2005) Oxalipl-
atin-induced neurotoxicity and the development of neuropathy.
Muscle Nerve 32:51-60
8. Grothey A (2005) Clinical management of oxaliplatin-associated
neurotoxicity. Clin Colorectal Cancer 5(Suppl 1):538-846
9. Meyerhardt JA, Mayer RJ (2005) Systemic therapy for colorectal
cancer. N Engl J Med 352:476-487
10. Gamelin E, Gamelin L, Bossi L et al (2002) Clinical aspects and
molecular basis of oxaliplatin neurotoxicity: current management
and development of preventive measures. Semin Oncol 29(5
Suppl 15):21-33
11. Choi J, Kong K, Mozaffar T et al (2006) Delayed oxaliplatin
associated neurotoxicity following adjuvant chemotherapy for
stage I colon cancer. Anti-cancer Drugs 17:103-105
12. Imada H, Kwakami K, Hiraoka T et al (2007) Drug information
brochure for patients undergoing FOLFOX4 chemotherapy based
on survey of adverse reaction. Peripheral neurotoxicity. J Cancer
Chemother 34(9):1425-1430
13. Shouji D, Matsusaka S, Watanabe C et al (2008) Relative dose
intensity of FOLFOX4 regimen. Jperipheral neurotoxicity.
J Cancer Chemother 35(11):1895-1900
14. Gamelin L, Boisdron-Celle M, Delva R et al (2004) Prevention of
oxaliplatin-related neurotoxicity by calcium and magnesium
infusions: a retrospective study of 161 patients receiving oxa-
liplatin combined with 5-fluorouracil and leucovorin for
advanced colorectal cancer. Clin Cancer Res 10:4055-4061
15. Cascinu S, Catalano V, Cordella L et al (2002) Neuroprotective
effect of reduced glutathione on oxaliplatin-based chemotherapy
in advanced colorectal cancer: a randomized, double-blind, pla-
cebo-controlled trial. J Clin Oncol 20(16):3478-3483
16. Wilson RH, Lehky T, Thomas RR et al (2002) Acute oxalipiatin-
induced peripheral nerve hyperexcitability. J Clin Oncol 20:
1767-1774

17. Tournigand C, Cervantes A, Figer A et al (2006) OPTMOX1: A
randomized study of FOFOX4 or FOLFOX7 with oxaliplatin in a

L

— 879 —



Int J Clin Oncol

18.

19.

20.

21.

22.

23.

24.

stop-and-go fashion in advanced colorectal cancer—a GERCOR
study. J Clin Oncol 24:394-400

Tournigand C, André T, Achille E et al (2004) FOLFIRI followed
by FOLFOXG6 or the reverse sequence in advanced colorectal
cancer: a randomized GERCOR study. J Clin Oncol 22:229-237
Maindrault-Grobel F, Tournigand C, André T et al (2004) Oxa-
liplatin reintroduction in patients previously treated with leuco-
vorin, fluorouracil, and oxaliplatin for metastatic colorectal
cancer. Ann Oncol 15:1210-1214

National Cancer Institute. National Cancer Institute Common
Toxicity Criteria version 3.0. http://ctep.cancer.gov/

Boku N, Ohtsu A, Hyodo I et al (2007) Phase II study of oxa-
liplatin in Japanese patients with metastatic colorectal cancer
refractory to fluoropyrimidines. Jpn J Clin Oncol 37:440-445
Christian L et al (2002) Prevention of oxaliplatin-induced
peripheral sensory neuropathy by carbamazepine in patients with
advanced colorectal cancer. Clin Colorectal Cancer 2:54-58
Lévi F, Perpoint B, Garufi C et al (1993) Oxaliplatin activity
against metastatic colorectal cancer. A phase II study of 5-day
continuous venous infusion at circadian rhythm modulated rate.
Eur J Cancer 29:1280-1284

Allegra CJ, Yothers G, O’Connell MJ et al (2011) Phase IIT trial
assessing bevacizumab in sages II and I carcinoma of the colon:
results of NSABP protocol C-08. J Clin Oncol 29:1-4

— 880 —

25.

27.

28.

29.

30.

Ishibashi K et al (2010) Effect of calcium and magnesium on
neurotoxicity and blood platinum concentration in patients
receiving mFOLFOX6 therapy: a prospective randomized study.
Int J Clin Oncol 15:82-87

. Therasse P, Arbuck SG, Eisenhauer EA et al (2000) New

guidelines to evaluate the response to treatment in solid tumors.
J Natl Cancer Inst 92:205-216

Landis LR, Koch GG (1977) The measurement of observer
agreement for categorical data. Biometrics 33:159-174
Caussanel JP, Lévi F, Brienza S et al (1990) Phase I trial of 5-day
continuous venous infusion of oxaliplatin at circadian rhythm
modulated rate compared with constant rate. J Natl Cancer Inst
82:1046-1050

Nikcevich DA, Grothey A, Sloan JA et al (2008) Effect of
intravenous calcium and magnesium (IV CaMg) on oxaliplatin-
induced sensory neurotoxicity (sNT) in adjuvant colon cancer:
results of the phase III placebo-controlled, double-blind NCCTG
trial NO4C7. Proc Am Soc Clin Oncol 26 (abstr 4009)

Stephens RJ, Hopwood P, Girling DJ et al (1997) Randomized
trials with quality of life endpoints: are doctors’ ratings of
patients’ physical symptoms interchangeable with patients’ self-
ratings? Qual Life Res 6:225-236

@ Springer



Gastric Cancer
DOT 10.1007/s10120-011-0101-x

Combination chemotherapy with S-1 plus cisplatin for gastric
cancer that recurs after adjuvant chemotherapy with S-1:
multi-institutional retrospective analysis

Kohei Shitara - Satoshi Morita - Kazumasa Fujitani - Shigenori Kadowaki - Nobuhire Takiguchi -
Naoki Hirabayashi - Masazumi Takahashi - Masakazu Takagi - Yukihike Tokunaga - Ryeji Fukushima -
Yasuhiro Munakata - Kazuhire Nishikawa - Akinori Takagane - Takaho Tanaka - Yoshiaki Sekishita -

Junichi Sakamoto - Akira Tsuburaya

Received: 19 July 2011/ Accepted: 11 September 2011

© The Author(s) 2011. This article is published with open access at Springerlink.com

Abstract

Background 1t is unclear whether S-1 plus cisplatin is
effective for patients with recurrent gastric cancer after
adjuvant S-1 chemotherapy.

Methods We retrospectively evaluated the efficacy of S-1
plus cisplatin in patients whose gastric cancer recurred
after adjuvant S-1 chemotherapy.
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Results In the 52 patients evaluated, the median duration
of adjuvant S-1 chemotherapy was 8.1 months, and the
median recurrence-free interval (RFI) since the last
administration of adjuvant S-1 was 6.4 months. Among the
36 patients with measurable lesions, 7 achieved a complete
or partial response, and 13 were evaluated as having stable
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disease, for an overall response rate of 19.4% and a disease
control rate of 55.6%. For all patients, the median progres-
sion-free survival (PFS) was 4.8 months, and the median
overall survival (OS) was 12.2 months. Compared with
patients with an RFI of <6 months (7 = 25), patients with
an RFI of >6 months (n = 27) had a significantly higher
response rate (5.0 vs. 37.5%, respectively), longer PES (2.3
vs. 6.2 months, respectively), and longer overall survival
(7.3 vs. 16.6 months, respectively). According to a multi-
variate Cox model including performance status (PS) and
reason for discontinuation of adjuvant S-1, an RFI of
6 months was still significantly associated with PFS and OS.
Conclusions S-1 plus cisplatin is effective for patients
with gastric cancer that recurs after adjuvant S-1 chemo-
therapy, especially for those with an RFI of >6 months.

Keywords Adjuvant chemotherapy - Gastric cancer -
Recurrence - S-1

Introduction

Gastric cancer is the fourth most common malignancy in
the world (988,602 cases in 2008, 7.8% of total malignancy
cases) and the second leading cause of cancer death
(737,419 deaths, 9.7% of total) [1]. The prognosis of
patients with advanced or recurrent gastric cancer remains
poor; chemotherapy confers only a minimal survival
advantage, with a median survival of approximately 1 year.
The most commonly used regimens are combination che-
motherapy consisting of a fluoropyrimidine [5-fluorouracil
(5-FU) or oral fluoropyrimidine] plus a platinum agent with
or without docetaxel or anthracyclines [2—6].

S-1 is an oral anticancer drug composed of the 5-FU
prodrug tegafur and two 5-FU modulators; it has achieved
high response rates in patients with gastric cancer in phase
11 studies [7, 8]. In the Japan Clinical Oncology Group
(JCOG) 9912 trial, which compared S-1, cisplatin plus
irinotecan, and 5-FU, S-1 demonstrated non-inferiority
compared to 5-FU [9]. In another phase III trial that
compared S-1 alone to S-1 plus cisplatin (SPIRITS trial),
S-1 plus cisplatin showed a significantly higher response
rate (54 vs. 31%), longer progression-free survival (PFS;
6.0 vs. 4.0 months), and longer overall survival (OS; 13 vs.
11 months) [4]. Also, in a large, non-Japanese, phase III
irial (the First-Line Advanced Gastric Cancer Study;
FLAGS trial), S-1 plus cisplatin was associated with fewer
toxic effects and demonstrated non-inferiority compared
with 5-FU plus cisplatin by exploratory analysis [6].
Therefore, S-1 plus cisplatin is now considered to be one of
the standard regimens for metastatic or recurrent gastric
cancer.
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In addition, the ACTS-GC trial has demonstrated that
S-1 is also effective as adjuvant chemotherapy for Japanese
patients who have undergone curative gastrectomy for
locally advanced gastric cancer [10]. However, approxi-
mately 30% of patients still develop recurrence after
curative resection followed by adjuvant S-1 [10]. As few
patients who received adjuvant chemotherapy were inclu-
ded in the phase III trials described above [4, 7, 9], it is
unclear whether patients who develop recurrence after
adjuvant S-1 could achieve efficacy with S-1 plus cisplatin
similar to that achieved in patients without adjuvant che-
motherapy. To address this issue, we conducted the fol-
lowing multi-institutional retrospective analysis.

Patients and methods
Patients

This retrospective study was designed to evaluate the
efficacy of first-line chemotherapy with S-1 plus cisplatin
for recurrence in patients with gastric cancer who had
undergone curative gastrectomy followed by adjuvant S-1
chemotherapy. Patients with histopathologically proven
recurrent gastric adenocarcinoma after gastrectomy and
lymph node dissection with no residual tumor were eligible
for analysis. Additional eligibility criteria were: (1) previ-
ous adjuvant S-1 chemotherapy at a planned standard dose
and schedule (80,mg/m2 for 28 consecutive days followed
by a 14-day rest; 42-day cycles to be repeated for 1 year);
(2) Eastern Cooperative Oncology Group performance
status (ECOG PS) 0-2; (3) adequate bone marrow, hepatic,
and renal function to be treated with S-1 plus cisplatin;
(4) evaluable lesions according to Response Evaluation
Criteria in Solid Tumors (RECIST ver. 1.1); and (5) treated
with a standard regimen of S-1 plus cisplatin (S-1 80 mg/m>
for 21 consecutive days followed by a 14-day rest; cisplatin
60 mg/m? intravenous infusion on day 8; 35-day cycles to
be repeated) [4]. Written informed consent for treatment
was obtained from each patient prior to treatment initiation.
The Institutional Review Board of each participating center
approved the study.

Evaluation of treatment and statistical analysis

The tumor response was assessed objectively according to
RECIST ver. 1.1, and the best overall response was recor-
ded as the antitumor effect for that patient. The disease
control rate (DCR) represented the percentage of patients
with a complete response (CR), partial response (PR), or
stable disease (SD). PFS was measured from the date of
initiation of S-1 plus cisplatin to the date of progressive
disease or death from any cause. Time to treatment failure
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(TTF) was measured from the date of initiation of S-1 plus
cisplatin to the date of last administration of S-1. OS was
estimated from the date of initiation of S-1 plus cisplatin to
the date of death or last follow-up visit, using the Kaplan—
Meier method. The interval from the last administration of
adjuvant S-1 to recurrence was defined as the recurrence-
free interval (RFI).

The Cox proportional hazards model was used to esti-
mate the impact of the RFI on TTF, PES, and OS, with
adjustment for other factors that were shown to be signif-
icant with a univariate log-rank test. P values for testing
differences between proportions and response rates were
calculated with x> tests for homogeneity or for trend, or
with Fisher’s exact test. Results were considered to be
statistically significant when the P value was <0.05. All
reported P values are two-sided. In particular, we com-
pared the response rate, DCR, time to progression (TTP),

Table 1 Patient characteristics

PFS, and OS between patients with RFIs of >6 and
<6 months, because several clinical trials in the first-line

setting set this interval of >6 months as an inclusion cri-
terion [5, 9, 11].

Results
Patient characteristics

A total of 406 patients with recurrent gastric cancer after
adjuvant S-1 chemotherapy had received chemotherapy at
18 institutions until October 2010. Among them, 57 patients
(14.0%) had received S-1 plus cisplatin as first-line che-
motherapy for recurrence. After the exclusion of 5 patients
(1 patient with a non-evaluable lesion and 4 patients with
insufficient data), 52 patients were included in the final

Characteristic All (n = 52) RFI <6 months (n = 25) RFI =6 months (n = 27) P value
Age, years
Median (range) 61 (32-77) 59 (32-77) 62 (32-77)
Gender, n (%)
Male 30 (58) 15 (60) 15 (56) 0.75
Female 22 (42) 10 (40) 12 (44)
ECOG PS at recurrence, n (%)
0 32 (62) 11 (44) 21 (78) 0.012
L 20 (38) 14 (56) 6 (22)
Histological type®, n (%)
wel or mod 27 (52) 10 (40) 17 (63) 0.1
por or sig 24 (46) 15 (60) 9 (33)
Other 1(2) - 14
Pathological stage®, n (%)
Stage I or II 8 (15) 4 (16) 4 (15) 0.57
Stage 1ITA 17 (33) 6 (24) 11 (41)
Stage 11IB 15 (29 8 (32) 7 (26)
Stage IV 12 (23) 7 (28) 5(19)
Site of recurrence, 1 (%)
Peritoneum 21 (40) 7 (28) 14 (52) 0.08
Lymph node 25 (48) 13 (52) 12 (44) 0.59
Liver 14 (27) 10 (40) 4 (15) 0.041
Lung 4(8) 3(12) 14 0.262
Bone 6 (12) 1(4) 5(19) 0.102
Local 24 14 1 (4) 0.96
Number of recurrence sites, n (%)
1 38 (73) 18 (72) 20 (74) 0.87
2 or more 14 (27) 7 (28) 7 (26)

P values shown in italics indicate significant differences

RFI Recurrence-free interval, PS performance status, ECOG Eastern Cooperative Oncology Group, wel well-differentiated adenocarcinoma, mod
moderately differentiated adenocarcinoma, por poorly differentiated adenocarcinoma, sig signet-ring-cell-like carcinoma

# According to the Japanese classification

@ Springer

— 883 —



K. Shitara et al.

analysis (Table 1). The median duration of adjuvant S-1
chemotherapy was 8.1 months (range 0.7-37.4 months),
and the median RFT since the last administration of adjuvant
S-1 was 6.4 months (range 0—81.3 months). Thirty of the 52
patients (57.7%) completed the planned duration of adju-
vant S-1 therapy. In contrast, 14 patients discontinued S-1
due to disease recurrence, and 8 patients stopped therapy
due to toxicity or patient refusal. Other than PS and liver
metastasis, characteristics did not differ significanily
between patients with an RFI of >6 months (n = 27) and
those with an RFI of <6 months (n = 25) (Table 1).

Treatment results and efficacy

The median TTF was 4.1 months (95% confidence interval
[CI] 2.5-5.1 months), with a median duration of follow-up
of 32 months. Forty-four patients discontinued S-1 plus
cisplatin due to disease progression (n = 40, 90.9%) or
toxicity (n = 4, 9.1%). Of the 36 patients with measurable
lesions, 7 achieved a CR (n = 3) or a PR (n = 4), and 13
were evaluated as having SD, for an overall response rate
of 19.4% (95% CI 7.0-37.0%) and a DCR of 55.6% (95%
CI 38.1-72.1%). The median PFS was 4.8 months (95% CI
3.9-6.2 months), and the median OS of all patients was
12.2 months (95% CI 10.2-16.6 months) (Fig. 1). Of the
44 patients who had discontinued S-1 plus cisplatin, 31

1.00
i

0.75
;

— PFs
—~ 08

Proportion
0.50
.

0.25
1

0.00
L

Survival (months)

Fig. 1 Progression-free survival (PFS) and overall survival (OS) in all
patients. The median PFS was 4.8 months (95% confidence interval
[CI] 3.9-6.2 months), and the median OS was 12.2 months (95% CI
10.2-16.6 months). PFS progression-free survival, OS overall survival

Table 2 Objective response rates in patients with measurable lesions

(70.4%) received second-line or third-line chemotherapy,
including taxanes (n = 25) or irinotecan (n = 17).

Significance of the RFI

The response rate was significantly better in patients with
an RFI of >6 months (37.5%; 95% CI 14-61%) than that
in patients with an RFI of <6 months (5.0%; 95% CI
0-15%, P = 0.014, Table 2). In addition, compared with
patients with an RFI of <6 months, patients with an RFI
of >6 months had a significantly longer TTF (2.5 vs.
5.1 months, respectively, P = 0.025), longer PES (2.3 vs.
6.2 months, respectively, P < 0.001, Fig. 2), and longer
OS (7.3 vs. 16.6 months, respectively, P = 0.003, Fig. 2).
According to a multivariate Cox model including PS and
reason for discontinuation of adjuvant S-1, an RFI of
6 months was still significantly associated with PFS (haz-
ard ratio [HR] 0.35, 95% C10.16-0.77, P = 0.009) and OS
(HR 0.21, 95% CI 0.08-0.54, P = 0.001), although the
association with TTF was not significant (HR 0.55, 95% CI
0.27-1.12, P = 0.1). When we divided the patients into
two groups based on an RFI of 12 months, no significant
difference between the groups was found in response rate,
TTP, PFS, or OS.

Discussion

In the ACTS-GC study, adjuvant S-1 chemotherapy sig-
nificantly improved the survival of patients who had
undergone curative gastrectomy for locally advanced gas-
tric cancer [10]. On the other hand, several small studies
have suggested that patients with recurrence after adjuvant
S-1 were refractory to S-1-containing regimens or had a
worse prognosis compared with that of patients without
adjuvant chemotherapy [12-14]. Although these reports
never precluded the use of adjuvant S-1 chemotherapy,
they raised the issue of how to treat recurrent disease after
adjuvant S-1.

In the present retrospective study, we evaluated the
efficacy of S-1 plus cisplatin in patients whose gastric
cancer recurred after adjuvant chemotherapy with S-1. The
response rate of 19.4% and PFS of 4.8 months were

n CR PR SD PD NE ORR (%) 95% CI (%)
All 36 3 4 13 14 2 18.8 7-32
RFI <6 months 20 0 1 13 0 5.0 0-15
RFI >6 months 16 3 3 1 2 375 14-61

CR Complete response, PR partial response, SD stable disease, PD progressive disease, NE not evaluable, ORR objective response rate, CI

confidence interval
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Fig. 2 Progression-free
survival (PFS) and overall
survival (OS) according to the
length of the recurrence-free
interval (RFI). Patients with an
RFI of >6 months had a N
significantly longer median PFS
(6.2 vs. 2.3 months, P < 0.001)
and OS (16.6 vs. 7.3 months,
P = 0.003) than patients with
an RFI of <6 months. RFI
recurrence-free interval, PFS
progression-free survival, OS
overall survival
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relatively worse compared with those in the SPIRITS study
[4]. However, our results also suggested that patients with
an RFI of >6 months who received S-1 plus cisplatin had a
significantly better response rate, longer PFS, and longer
OS compared to patients with an RFI of <6 months. The
efficacy of S-1 plus cisplatin for patients with an RFI of
>6 months in this study was almost compatible with that of
patients in the SPIRITS trial in terms of PFS and OS,
although these results should be interpreted cautiously due
to the heterogeneity of the characteristics of the patients in
the two studies. Although no prospective study has evalu-
ated any chemotherapy specifically for patients who have
failed adjuvant S-1, Kang and colleagues [15] conducted a
phase II study of capecitabine plus cisplatin for 32 patients
with gastric cancer that recurred after adjuvant chemo-
therapy with doxifluridine or 5-FU-containing regimens.
They reported a response rate of 28% and a median TTP of
5.8 months, and concluded that capecitabine plus cisplatin
was effective as first-line treatment in patients with recur-
rent gastric cancer after fluoropyrimidine-based adjuvant
chemotherapy. In their report, the response rates (21 vs.
39%, P = 0.427), TTF (8.3 vs. 5.4 months, P = 0.072),
and OS (14.1 vs. 9.3 months, P = 0.075) tended to be
better in patients with an RFI of >6 months (n = 13) than
in patients with an RFI of <6 months (n = 19), although
the differences did not reach statistical significance [15].
These results were also consistent with those of previous
studies in patients with other types of cancer, which sug-
gested the importance of the RFI or treatment-free interval
as a predictive marker of responsiveness to similar types
of chemotherapy after recurrence [16-18]. Additionally,
in the present study, the RFI cut-off value of 6 months
was better than that of 12 months for predicting better
outcomes and this finding may support the use of the

0.00
]
i

20 30
Survival (months)

40

conventional exclusion criteria in clinical trials in the first-
line setting, which excluded patients who experienced
disease recurrence within 6 months after the last adjuvant
chemotherapy [5, 9, 11]. Therefore, selected patients with
an RFI of >6 months with sufficient organ function may be
adequately treated as chemo-naive patients with standard
chemotherapies such as S-1 plus cisplatin.

In contrast to the results for patients with an RFI
of >6 months, the response rate in patients with an RFI
of <6 months in the present study seemed to be worse than
that of commonly used second-line chemotherapy regimens
such as irinotecan and taxane combinations, which have a
reported response rate of approximately 20% for patients
with gastric cancer who received prior chemotherapy with
fluoropyrimidines alone [18-23]. Based on these results, it
may be suggested that the evaluation of chemotherapy reg-
imens other than S-1 plus cisplatin might be warranted for
the initial treatment of gastric cancer recurrence after adju-
vant S-1. The response rate of 5.0% in our subset of patients
with an RFI of <6 months was also lower than that reported
previously by Kang et al. for capecitabine plus cisplatin after
adjuvant chemotherapy (21%) [15]. The exact reasons for
this difference are unknown. One possible reason is that
Kang and colleagues did not use the same fluoropyrimidine
(capecitabine after doxifluridine or 5-FU), and this choice
might have contributed to a higher response in regard to
early recurrence, although rechallenge with different types
of fluoropyrimidine after the failure of another drug is still
controversial in several types of cancer [24-28]. Second, the
planned dose intensity of cisplatin as another key drug for
gastric cancer was higher in their capecitabine plus cisplatin
regimen (60 mg/rn2 every 3 weeks) [15] than that in the S-1
plus cisplatin regimen (60 mg/m* every 5 weeks). The
efficacy of capecitabine plus cisplatin compared with other
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chemotherapy (irinotecan, taxane or irinotecan plus cis-
platin) for recurrence after adjuvant S-1 should be evaluated
in future clinical trials.

It is important to note the limitations of the present study.
First, it was retrospective, and treatment after recurrence
was selected by each physician individually. Considering
the low proportion of patients who received S-1 plus cis-
platin after recurrence (14.0%), the selected population may
have been biased toward patients with good performance
status (PS) and low tumor burden. Second, toxicity was not
evaluated in this study, although the proportion of patients
who discontinued S-1 plus cisplatin due to toxicity was low.
Third, human epidermal growth factor receptor 2 (HER2)
status was not evaluated. Trastuzumab, a humanized
monoclonal antibody against HER2, has recently been
shown to improve the prognosis of HER2-positive
advanced gastric cancer [29], and the HER2 status of all
gastric cancer types should be evaluated, even in this setting
of recurrent disease. Fourth, the moderate sample size in a
single-country study is another limitation; therefore, it
would be better to validate the significance of the RFI after
adjuvant failure on the PFS in other cohorts as well.

In conclusion, this is the first report to have evaluated
the efficacy of chemotherapy with S-1 plus cisplatin in
patients with gastric cancer that recurred after adjuvant
chemotherapy with S-1. S-1 plus cisplatin was effective
in such patients, especially in those with an RFI of
>6 months. Further well-defined, prospective trials in this
important patient population are required to identify opti-
mal treatment regimens.
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Significance of Neoadjuvant Chemotherapy with S-1+ CDDP for Gastric Cancer—Comparison between 1 Course
Treatment Group and More than 2 Courses Treatment Group—: Takiguchi N*!, Nagata M*!, Nabeya Y*!, Ikeda
Ax! Kainuma O*!, Hayata H*!, Cho A*!, Ohta T*!, Park S*!, Iwase T*!, Yanagihashi H*!, Arimitsu H*! and Yamamoto
H*! (*!Department of Gastroenterological Surgery, Chiba Cancer Center)

Purpose: Gastric cancer with wide serosal invasion or bulky lymph node involvements have been treated by neoad-
juvant chemotherapy with S-1+CDDP (SP). We estimated the significance of neoadjuvant chemotherapy for advanced
gastric cancer and compared 1 cycle SP (A group) with more than 2 cycles SP (B group) from the clinicopathological
point of view. Methods: Sixty seven gastric cancer patients with resection after SP neoadjuvant chemotherapy were ex-
amined. Gastric cancer with widespread serosal invasion or bulky node involvements were treated SP neoadjuvant
chemotherapy (one cycle is treated for 5 weeks. S-1; 80 mg/m?x 21 days+CDDP; 30 mg/m?x2 days (dayl, day8)
with 14 days rest). They were composed of 52 cases in 1 cycle (A}, and 15 cases in more than 2 cycles (B). Results: 1)
No serious adverse effects were found in both groups. 2) As the histologic response, the ratio of more than Grlb was 50
% in A and 66% in B. 3) Peritoneal lavage cytology positive ratio of gastric cancer with sT3-4 and P0 was 8.8% in A and
0% in B. 4) According to final Stage, the cumulative 4 years survival rate was 88.9% in fStage I- I, and 81.3% in fStage
Il. Cenclusions: It is suggested that the 2 cycles SP neoadjuvant chemotherapy for gastric cancer with wide serosal in-
vasion or bulky node involvements is approvable.

Key words: Gastric cancer, Neoadjuvant chemotherapy, S-1+CDDP
Jpn J Cancer Clin 57(1): 13~17, 2011

ETBRONmHEFMELERER, ACTS-GCD
FL&HIC BRARGRIC LD, Stagell, Dicisid2HiE

ML EREOBTRNEA I hAY. ZTOKE,
FRFBAOMSE, 2HTh S-1 ORARIC & S-1 BRELEME LTHA FS54 ViCbRRE
D BRI AR S L. BIETIBRED h, ENgEELkoTW5a. —%, & Sudb-
group SEHTCld, fStagell DT LCHET
1 FEBHA LY X —HLBNH E550TikAEV. ZOREIZ, RETRIhL

— 888 —



14(14) BOBIK WM57&-H1% 2011427

LLThH, BRNCERIh WM EB ST
BLTWAZ LSS, FOLSTEMICHL
T, WAHLERERZT O LY, FHRALCHFS
THI LB TVAS.
bhbhil, RIS LUEEY VA GER
EB®ics L S-1+CDDP (SP) #i:ic k58
EHRRMLERE A RICERE L LTI LTS
<. &M@, 1 3—AHE 2 a—RUERICHTFT
ABRFEOBERYDR L PLICERBRENIC T %
fiizv, ETBRBICHT AHR{EEREOT RS
EELNX.

®
leMREFHE

WHIOERZN T, AfHELX T3 EEAid
N2 ELZHENABEICH L, WmaifbERE
EOBBEEIEE LTE. HiiREL LTOFE
MBESIERKOBRH TIIETL T,
2004 £ 10 A &V 2010 £ 3 A £ COERM XS
{Z, modified S-1+CDDP ##: (TS-1; 80 mg/
m? x 21 days (day1-21) +CDDP; 30 mg/m? x 2
days (dayl, day8)) #* 1 a—RiEfT (A) # 52
FlE 2 a—ALLERETT (B) B 15 Rl L.

FAbEFEE: %, CDDP 30 mg/m? O 5T
D, HdFELLTAHSL I IV3mg, THAFOV
8mg 7Y XS5 10mg # S s5 L L,
CDDP # £ CTHREEREIIN 1,700m/ L5
%, 400 ml/hr TO SHHE5IC & 0 4.5 KE O
AReEREL L THRETE->TW5. I,
AR BT HETERETILFHRIGHRI LU
BROHELWRICT S0, # 13 REBRE
WGBSR LA

®
208 B

1) AEHOBERR

RKI1ICHBFHOBEEREZFRT. 200844 A
L LTABRIECHE, BRIEICHBIC
#REINTW5. #, ERICEIRL, TBRESX
TORKEERD, FHH 80 mm THBEOKX
ERIEANS S ERBICEZRIE» o2 ARET
i Type 3, Type 4 3% < LD TV /. cStage

#F1
AR B® P value
BB : ) 31:21 8:7 0.891

8 ) 61.6+10.9 65.3+9.0 0.217
MR EE (mm) 80.8+425 79.8+58.7 0.723
BIRE Typel 0 0 2
Type2 5 35 5 0.091
Type 3 9 5
Type 4 3 3
Type 5
cStage T:M:V 3:32:17 3:6:6 0.152
H1 3 1 0.647
P1 4 1 1
T-2:3:4 2:45:5 2:12:1 0.382
N0:1:2:3 1:15:28 2:4:6:3 0.262

I, VHAKEEZLHDTWAH, AEEICERZED
Tahpofe. cT,cN, H, P, oW CTRERHCERZ
T\,

2D HEHERIEOARTEREATEHR

I—APEETERWERIT 10 &) (15%) T,
AR 78 (13.5%) T, BHEIZ 36 (20%)
Thot, FREICZETZL-~. TORA
i3, ARTRIEFRRES 16, RE. 28, &
EKRIR26, BHE2HMTH-7-. BHETIE, F
IR 16, RBE; 16, RE1HITH-
~ (&2).

L Lixh 6 EBED Grade3 L EDORIFH B
BLAERL, AR TARKTE19%, FhRR
4> 3.8%, m/MEMEA 1.9%, FEH19%TH-
c. BETX, FFRED 6.7%, R 6.7
%, FBHMETHTH-A. WTFhOFHKCBWT
3, BEEOHBIL M- (FI).

3D #RIHLPFERC & 2 TREOABFR

{LFERBIC & 3 TREOABFAODRAZEL,
Grade la LT A 26 5 (50%), BE 6 &
(33.3%), Grade 1b 2 A B 14 1 (26.9%), B
B2 (13.3%), Grade2 KA 114 (21.2
%), BBE6#] (40%), Grade3 B A 14l
(19%), BE2M (13.3%) ThHh-~. T4ad
H, Grade 1b L EDOABFRXRIT A T 26 6

— 889 —



HOBIK R57%#-F1% 2011%2A 15(15)

#*z2 =4
A% BE P value AR BE
k2% 7/52(13.5) 3/15(20.0) 0.681 Gro,la 26(50) 5(33.3)
Bl FHRES 1 FRRES 1 Gr 1b 14(26.9) 2(13.3)
RS 2 R i1 Gr2 11(21.2) 6(40.0)
RHTE 2 KB i1 Gr3 1(1.9) 2(13.3)
it ;2 Total 52 15
D—ANFETEXWIEGIT 10 6 (15%) THMZE ()%

iddoik.

#3
A% (524 B# (16560

Gr1,2 3,4 Grl,2 3,4
aps 1 0 0 0
B/ 3 0 2 0
RETIR 2 119 2 0
E IR, 2 238 0 16D
FFeRERE
i MRERA 1109 0o 0
R e U 0 0
R 3 0 0 167
FRERE 0 o 0o 0
M 0 109 2 167
MAFE 0o o 1 0

()%

(50%), BE 1081 (66%) TH-7= (F4).

4D HEHLPEEC & 3 REEYE

BERNREORESARTHERBEBEEET
HHDT, ABENERELTERT ST & Tl
{LERERIC S AREEOUBDHREMRTH L
BTES. WIKREBFES TO sTIEFHD pT3
EZRIITIINTHADICH L, A BT 485
%, BB 25% & 7x->TkY, pSSIEoWVWTH
ZOLRIT, WHKERE; 24.0%, AR ; 455
9%, B 50%, pMP LIEgDHER, KRGz
B;26%, AB;6.1%, BE2D%EZ-TH
D, WML & RIGRR & OBICIXEEKES
HICHEEZZE (p=0.0016) BHAZ LBREN
. ORI, SBREREEE O % RS
LTwW3 (&5).

Grade 1b Ll EOMEFMIZRIL A B 26 §1 (50%),
BB 1064 (67%) Tdh-rk.

x5
-MP SS SE SI Total
Control 5 47 141(71.9) 3(1.5) 196
AR 2 15 16(48.5) 0 33
B# 2 4 2(25) 0 8
Neoadjuvant: Control p=0.0016 ()%
A:B p=0.2013

5B ATAMERIEIC & S HPARZHEEERET
~DHSH

sT3, T4 5> PO C®D Douglas D ¥z
BteRERT (F6). Cyl HLFElL, REEHF;
229%icx L, A ;88%, BH ;0% Th-
. WML EREOFETHEERRDL (p=
0.020). LAL»6, MRS &5
ZBYERETAOFFIABE IO 3.

6 ) MEHEFFEZD Y L NHEBADHR

cN OHEOEZRIIRARLED D, AMFHY
VREBROFEIIHE TH 54, Y //HO
i, HRCEVUBRBOMLLELZONS. A
HELUBROY VAMIEBROBRERT
&, pNO» ARE; 11.5%, BB ;40%THDh,
pN2 i A% ; 51.9%, B ; 20% CHEREEDR
RICBEOEBRAE,L-7 (RT). SEHD
EGIZEF L TS oFERmSHRICIE, Ut
MEBROBTLLTEALS> 5L Bbh3B.

7D &7
WRMEFREEAOEFMR L+ RT (B1,
2). BRI, WHBREMESEV- DML
T2V, AFICBWTH, 44443 65.6%

— 890 —



16(16) WOBIR H57%-W1% 2011%42A

%6
Cyo Cy1l Total
Control 162 48(22.9) 210
A%t 31 3( 8.8 34
B # 9 0 9
Neoadjuvant : Control p=0.020 ()%
A:B p=0.851
®
pNO pN1 pN2 pN3-
A® [52] 6(11.5) i1 27 8
B# [15] 6(40) 5 3 1

R0 NEERBRIT 82.1%

100 B#
100% (n=15)
80
- 65.6% (n=52)
8 AR
%’ 60 -
S
2 40-
7]
20 1 Logrank; P=0.758
o 1 Ll I ] 1
0 1 2 3 4 5
years
1

fStage | or Il or Grade3

100 ——T__L' 88.9% (n=24)
80 fStage IllA or lIIB 81.3% (n=18)
<
= 607
S 407
@
207 Logrank; P=0.312
0 1 I | | |
0 1 2 3 4 5

ORFEHBHTEY, EHIC, fStagell £ TOREH
i3, 4E4EFR88.9%, fStagelMFEMTDH 81.3%
DLEEFERTHY, HRiERECEAERF

R LOWEREARE O,
®
30F E&

Stage I ~ MAETTFRBiC w3 5 D2 BREVIBRE
DL EFREIL, ACTS-GCY DEEMI B, S-
101 ERBSHBEBRBRFLE-H, £O
Subgroup #H Tid, fStagell OFHITR L T
RT23H3DOTREV. T BEXEEXESEO2
E#HFHIC BT b fStage i 5 EEFR 41.5%
TH 52, HinifbFERE:id cStagela~ Wb 2%
T5, HH5WVIIAMAE G YIBRA FTHER cStage
VERICHTAERE L TR TWS3,

WL ERBEORRIT,

1. WHBAMEERE X DAV RE ##R
T&5.

2. [ @ down staging (3, YIBREm LIC>
BB,

3. @MEBOHHE.

4. FifbFERECH T RERRREL L TD
LR DT,

5. #HEMIRRL L TOMKE ST
LEhTwna.

KEOEKAR L LTIE, ARIH, 48HE
T S AT RTREBn{L Rk & LT S-1+CDDP
RV JCOG0210 b 5 H, BRTEHE
(MRS REE L H»2IBRKE A/BOYIE ;
CY #B<) B 70% T - 1.

bhbhOfT - TV 5 modified S-1+CDDP
#y: (TS-1; 80 mg/m? x 21 days + CDDP; 30
mg/m? % 2 days (dayl, day8)) i%, Total dose
BR—£8:2 LT, AREREE LTERKT
BALTWwW5. wimaEa— AL, oG 1
a— 2T L LTS, BER2a—-A%E
AL LT3, SEITZOFEROLEZPLIC,
WRMEEREOBRERF L. BRI —AHN5%
BTEWERMIT 104 (15%) T, ARI7H
(13.5%) T, BRE 3B (20%) ThH-7thH,
AERE, @ik Y, EEEOLOORR LM
T HEMADRE L. ZOELCITFPRED
REPFEETH - . FREESOHIARRL,
kbR L LTRECBI SNk

— 891 —



MOEIK $57%#-M15 201142A 17(17)

LRk X B aRERIT, EREOMAMED
BRETHETASLBEXRLLZH, TOKE
{%, Grade 1b LA EOMASBFHRIFIT A ¥ 26 B
(50%), BB 106 (66%) TdH- 7. #iniks:
#ikic &k % pathological CR i+ A # 1.3%, B#
13.3%TH - 7.

{bs£H#EEIC X 5 down staging %hRi3, stagell
DEOBBENSR L L, WO EFE+FH
RATH e it L RCT T3 5 MAGIC trial
ko THEHIhTWSD., TabblibyE
RS, FHREMBCHLURE¥MN TIUED
A5 62% 5 5 48% (p=0.009), N2 Bl LoD
A5 29% 06 16% (p=0.01) LEELET%:
AL EEDGIE, 20034 EIC FPEBICK AR
RREE S ROWILERETDH, FHRPME
CH LU TREER T3 L EOHE OE & skl
RZBEROETOWELEERELTWSED. &
[E @ modified S-1+ CDDP #Haii{bEEEH S
12, WHIKRIBHES TD sTIFERAD pT3 EZ R
12 71.9% THEHDICH L, AR 48.5%, BB
1125%¢7x-> T, BEBLSICBHETELD
BWEEELRELHEMLTEY, 2 a—RADHH]
{LFRETHREIRENTWS. ZOHRI, ®kH
HRZBERCLHRICRINTED, EEKOD
BB Tl IS I % 468 L B OIEG]E
RBFBEINBLELTWS. VUNEEBR
i3, HEBHETETHOhiE, BSBUROURE
TH5H. UV \BOHRMERELRIZRL THS
T/, cN L pNOBFREASZ LIIHEET
H5. Lh-T, U/NHEBEOETRSH S
PESH, HBAWTY /EGHEEOED BT
HBLBENRBHEBDbhSE. AROY VSRR
BT, YO down staging 12T LA Lk
WEHIEShAH, BETIXZOTHEMSICHIGL
V. BHOEGAEESIZVOT, SHOEM
HBCIVHETHLBMLBELEDNSB.
EFFHIEICEIL T, 4 MEREHRICS-1H
ML BE2a— 2B UBREF >

JCOG0002 REA T, REBFAYELSR 27.3% T 2
EEFROUTH- Y. bhbhoF—2&T
X, BEICEWTH, 4 F4HFL656%T,
fStage I ~ I C4 4% 88.9%, fStagell T
81.3% D 4 FEEFET, MIMLFEREICKHERF
R EOTHEESRE S h.

EERRARBRL LTHRETAHBEZ, x07/o b
=S LB > THRLTWBEH, KF—Fid
YUBEIC BT AEBKTF— 2 THBHDHOD, RLT
ORI ARBE TG E S5 HOTiEx<, B
BHOBRREMET > TS,

X ®

1) Sakuramoto S, Sasako M, Yamaguchi T, et al: Ad-
juvant chemotherapy for gastric cancer with S-1, an
oral fluoropyrimidine. N Engl ] Med 357: 1810-1820,
2007 .

2) Maruyma K, Kaminishi M, Hayashi K, et al: Gastric
cancer treated in 1991 in Japan: data analysisi of
nationwide registry. Gastric Cancer 9: 51-66, 2006

3) Yonemura Y, Sawa T, Kinoshita K, et al: Neoad-
juvant chemotherapy for high grade advanced gas-
tric cancer. World J Surg 17: 256-262, 1993

4) Nakajima T, Ohta K, Ishihara S, et al: Combined in-
tensive chemotherapy and radical surgery for incura-
tive gastric cancer. Ann Surg Oncol 4: 203-208, 1997

5 BEMER, GT=84, £F R i £TESC
¥ A ERi{LERS: (NAC), HBREOSEL &/
A AB3E, 4MEMoNT 3R ERE
JCOG BHBANEIZ V—TOBKRER. BENEE
40: 1016, 2007

6) Cunningham D, Allum WH, Stenning SP, et al:
Perioperative chemotherapy versus surgery alone
for resectable gastroesophageal cancer. N Engl J
Med 355: 11-20, 2006

7) Takiguchi N, Nunomura M, Koda K, et al: Neoad-
juvant chemotherapy with CDDP and 5-fluorouracil
for gastric cancer with serosal invasion. Oncol Rep
10: 433-438, 2003

8) Kinoshita T, Sasako M, Sano T, et al: Phase 1 trial
of S-1 for neoadjuvant chemotherapy against schir-
rhous gastric cancer (JCOGO0002). Gaséric Cancer
12: 37-42, 2009

— 892 —



Int J Colorectat Dis
DOI 10.1007/500384-012-1454-2

Identification of patients likely to benefit from metastasectomy

in stage IV colorectal cancer

Manabu Shimomura - Masazumi Okajima -

Takao Hinoi - Hireyuki Egi - Yuji Takakura -

Yasuo Kawaguchi - Masakazu Tokunaga -

Tomohiro Adachi - Hirotaka Tashiro - Hideki Ohdan

Accepted: 1 March 2012
© Springer-Verlag 2012

Abstract

Purpose The aim of the present study was to determine
selection criteria for patients with stage IV colorectal cancer
(CRC) who were likely to show survival benefits of
metastasectomy.

Methods Clinicopathological data of 119 patients with stage
IV CRC who underwent primary CRC resection were ret-
rospectively reviewed. The prognostic factors were ana-
lyzed according to the disease resectability status, and
patients likely to show survival benefits of metastasectomy
were identified.

Results Metastasectomy was performed in 63 patients.
Among these patients, RO resection was reported in 55
patients, who comprised the curable group. The other 64
patients comprised the noncurable group. For the noncura-
ble group, postoperative chemotherapy was identified as the
only significant prognostic factor. In the curable group, T
stage, histological type, elevated serum carcinoembryonic
antigen (CEA) level and the presence of extra hepatic dis-
ease were identified as independent prognostic factors.
Patients within the curable group were further classified into
a low-risk group (zero to two prognostic factors) and a high-
risk group (three or more prognostic factors). The overall
survival (OS) of the high risk patients in the curable group
was as poor as that of the patients in the noncurable group.
Conclusions Stage IV CRC patients consisted of heteroge-
neous populations who had different prognostic factors,
stratified by the disease resectability status. No prognostic
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benefit of metastasectomy was observed in high-risk
patients undergoing curative metastasectomy. These results
suggested that patients showing survival benefits of meta-
stasectomy can be identified by considering the prognostic
factors in patients tndergoing curative metastasectomy.

Keywords Colorectal cancer - Stage IV - Metastasectomy -
Selection criteria - Resectability status

Introduction

Colorectal cancer (CRC) is the third most prevalent cancer
and the fourth leading cause of cancer death worldwide [1].
Although the early stage disease of some patients is poten-
tially curable, the detection of distant metastases at the time
of presentation is common [2]. Although recent advances in
chemotherapeutic regimens, including molecular targeted
agents, have led to improved survival in patients with meta-
static CRC, patients with stage TV disease have a very poor
prognosis, with a 5-year survival of only 10-20 % [3].

Complete surgical resection of both primary CRC and its
metastases remains the only potential curative therapy for
stage IV CRC patients [2]. An increasing body of data
suggests that patients who undergo curative resection of
isolated metastases show survival benefits regardless of the
metastatic site such as liver [4-6], lung [7-9], peritoneal
[10, 11], ovarian metastases [12, 13] and extra regional
lymph nodes [14, 15]. Although complete surgical resection
of these metastases contributes to long-term survival in
selected patients, some patients have early recurrence and
Very poor prognosis.

To identify the patients with poor prognosis after hepatic
or pulmonary resection of metastatic CRC, investigators
have proposed several different prognostic scoring systems
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[3, 8, 16, 17]. However, the factors contributing to the
identification of patients likely to benefit from resection of
metastatic disease have not been defined [18]. The actual
indication of metastasectomy depends on the decision of
surgeons or oncologists in each institution. The establish-
ment of selection criteria for metastasectomy in patients
with stage IV CRC is necessary.

Stage IV CRC encompasses a heterogeneous patient
population in which both palliative and curative treatment
strategies may be used [19]. The different treatment strate-
gies are determined by the disease resectability status, and
wide variation in the outcome has been shown [20]. In the
present study, prognostic factors were compared between
patients who underwent curative resection and those who
did not to determine which patients are likely to benefit from
metastasectomy among patients with stage IV CRC. The
aim of this study is to establish selection criteria for
metastasectomy in patients with stage IV CRC, based on
the disease resectability status.

Patients and methods

We identified 131 patients with stage IV CRC disease from
a prospective database from January 1992 to December
2008 at the Department of Surgery of Hiroshima University.
Among these 131 patients, 119 patients underwent primary
CRC resection (90.8 %), regardless of the resection of
metastatic disease. These 119 patients were retrospectively
analyzed based on the availability of detailed information
about tumor-related factors.

Surgical treatment considered resection of the primary
CRC when possible, with the exception of patients in poor
condition. Determination of treatment strategy did not de-
pend on the presence of tumor-related complications such as
small bowel obstruction, bleeding or pain. In all cases with
resectable synchronous metastases, simultaneous resection
of both the primary and metastatic tumor was performed,
regardless of the location of primary tumors and the extent
of metastasis. Exceptionally, staged metastasectomy after
resection of the primary tumor was performed in patients
with lung metastasis or showing complications such as
small bowel obstruction. For primary tumor resection, all
patients underwent standard resection of colon and rectum
with regional lymphadenectomy according to the Japanese
general rules for clinical and pathological studies on cancer
of the colon, rectum and anus, 7th edition (JGR) [21]. The
indications for metastasectomy were the ability of the pa-
tient to tolerate the required surgical procedure and surgi-
cally controllable disease including primary lesion. For
resection of liver metastases, radical operation was possible
along with the preservation of at least 30 % of normal
parenchyma. These criteria were independent of the number

@ Springer

and size of liver tumors. The indications for pulmonary
resection were the preservation of adequate postresection
respiratory function. Potentially resectable bilateral or mul-
tiple lesions were not excluded from the selection criteria
[7]. The resection of ovarian, peritoneal and exira regional
lymph nodes was performed, if these metastases were iso-
lated and could be completely removed. Curative resection
(RO) was defined as microscopically free tumor margins.

Individual demographic and clinicopathological data
were collected including age, sex, tumor location, tumor
stage (T stage), nodal stage (N stage), tumor histology,
presence of lymphovascular invasion, preoperative serum
carcinoembryonic antigen (CEA) level, the presence of ex-
tra hepatic disease, the extent of hepatic lesions, the pres-
ence of lung metastasis, the presence of peritoneal
dissemination, the presence of postoperative complications,
application of postoperative therapy and survival rate. T
stage, N stage and tumor histology were pathologically
determined from resected specimens. All patients were
staged according to the American Joint Commission for
Cancer Staging (AJCC/TNM the sixth edition) system
[22]. Survival data were updated until March 2011. Survival
was computed from the date of the primary tumor resection.
All postoperative complications were reviewed for at least
30 days following surgery. The complications were graded
according to the method described by Dindo et al. [23].
Complications with a grade above III were categorized as
morbid. Postoperative mortality was defined as any death
that occurred within 30 days of surgery.

Statistical analysis

Survival curves were plotted by the Kaplan—Meier method,
and univariate analyses of factors thought to influence overall
survival (OS) were estimated using the logrank test. The Cox
proportional hazard model was used for multivariate analyses.
To achieve an optimal cutoff value of serum CEA levels,
receiver operating characteristic (ROC) curve analysis for
survival was performed to obtain the area under the ROC
curve (AUC), and optimal cutoff values were defined as the
point on a ROC curve nearest to the point where both sensi-
tivity and specificity were one. In all analyses, statistical
significance was set at a p value of less than 0.05. All
statistical analyses were performed using JMP 8 software
(version 8.02, SAS Institute Inc., Cary, NC, USA).

Results

Clinicopathological features

The clinicopathological features of the 119 patients are
summarized in Table 1. Seventy-five male and 44 female
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Table 1 Patients' characteristics

n=119

75/44

61.8 (range, 23-85)
23.8 (range, 1.0-141.4)

Male/female
Age (mean)
Median follow up time (month)

Tumor location

Colon/rectum 70749
Number of metastatic organs

One organ/more than 2 organs 94/25
Metastatic organs

Liver 88

Lung 9

Extra regional lymph node 22
Peritoneal dissemination 26

Ovary 2
Metastasectomy 63 (52.9 %)

w
i
~
o)

Curative/noncurative

patients were included in this study, with a median age of
61.8 years (range, 23-85 years). The median follow-up
period was 23.8 months (range, 1.0-141.4 months). The
distribution of tumor location included 70 colon and 49
rectal cancers. Ninety-four patients had metastatic disease
in only one organ, and the other 25 patients had metastasis
to more than two organs. The distribution of metastases was
88 in the liver, nine in the lung, 22 in extra regional lymph
nodes, 26 with peritoneal dissemination and two in the
ovary (including overlapped cases).

Metastasectomy was performed in 63 patients (52.9 %).
Synchronous resection of primary and metastatic tumors was
performed in 59 patients, and staged resection was performed
in four patients. Among these 63 cases, histological tumor-
free margin was seen in 55 patients (R0), and histological
positive tumor margin was seen in the other eight patients (R1,
2). In the 55 patients with curative resection, the metastatic
organ distribution was liver in 47 cases, peritoneal dissemina-
tion in four cases, lungs in two cases, extra regional lymph
nodes in two cases and ovaries in two cases (including over-
lapped cases). In cases with liver surgery (n=47), ten cases
had more than three subsegments of the liver resected. Post-
operative complications were reported in six cases (10.2 %)
for patients-with only primary CRC resection (#=59) and ten
cases (16.7 %) for patients with both primary and metastatic
CRC resection (n=60), respectively. There were no reports of
mortality in either of the groups.

Overall survival (OS) and classification based on the disease
resectability status

The 5-year OS was 24.9 % for all patients combined. The 5-
year OS for patients who underwent curative resection (RO0),

those who underwent noncurative resection (RI, 2) and
those who did not undergo metastasectomy were 45.9 %,
12.5 % and 6.7 %, respectively (Fig. 1). The OS of patients
who underwent curative resection for both primary and
metastatic diseases was significantly better than that of the
other two groups (p<0.001, Fig. 1). On the other hand, the
OS of patients who could not undergo curative resection of
primary or metastatic disease was as poor as that of the
patients who did not undergo resection of metastases (p=
0.257, Fig. 1). Therefore, we stratified patients with stage IV
CRC into two subgroups according to the disease resectabil-
ity status: the patients who underwent curative resection for
both primary and metastatic diseases (RO) were classified as
the ‘curable group’ (n=55), and the patients who did not
undergo curative resection for primary or metastatic diseases
(R1, 2) and those who did not undergo resection of the
metastatic disease were classified as the ‘noncurable group’
(n=64). The prognostic factors for both curable and nonc-
urable patient groups were analyzed separately.

Postoperative chemotherapy

Among the patients in the noncurable group (n=64), 52
patients (82.8 %) received postoperative chemotherapy after
primary tumor resection. The first-line postoperative therapy
regimens were as follows: peroral drug regimen, such as S-1
(n=11) and tegafur-uracil (n=7), 5-FU/leucovorin (n=14),
irinotecan-based regimen (n=7), transarterial chemotherapy
{n=8) and oxaliplatin-based regimen (n=5).

For patients in the curable group (n=55), postoperative
chemotherapy after metastasectomy was administered to 52
patients (94.5 %). The first-line postoperative therapy regi-
mens were as follows: peroral drug regimen, such as S-1
(n=9), tegafur-uracil (n=8), tegafur-uracil/oral leucovorin
(n=06) and capecitabine (n=1), transarterial chemotherapy
(n=20), 5-FU/leucovorin (n=5) and oxaliplatin-based
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Fig. 1 Overall survival (OS) in patients with stage IV CRC classified
by resectability status of the diseases. The OS of patients with curative
resection was significantly better than that of the other two groups (p<
0.001). On the other hand, the OS of patients with noncurative resec-
tion was as poor as that of the patients without resection of metastases
(p=0.257)
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