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Abstract

Purpose Advanced gastric cancer (AGC) rarely presents
with disseminated intravascular coagulation (DIC) at the
time of diagnosis before treatment with no current standard
chemotherapy (CTx) regimen. However the prognosis is
extremely poor without CTx. We investigated the effective-
ness of sequential CTx with methotrexate and 5-fluoroura-
cil (MF) in chemotherapy-naive AGC patients with DIC.
Methods We retrospectively examined AGC patients who
received first-line CTx and selected those who were diag-
nosed with DIC before starting CTx to investigate clinical
characteristics and responses.

Results From July 1999 to Janvary 2007, 1,365 patients
with unresectable or recurrent AGC received first-line CTx
at the National Cancer Center Hospital in Tokyo, Japan.
DIC was diagnosed in 22 (1.6%) patients (16 men and 6
women; median age, 56 years) and the performance status
of all the patients was 1/2/3 = 9/10/3. Nineteen patients
(86%) had histologically diffuse-type adenocarcinoma and
18 (82%) had bone metastasis. Patients received sequential
MF every week until progressive disease was confirmed,
with DIC improving in 17 (77%) patients. The median
time-to-treatment failure for AGC and overall survival
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were 98 days [95% confidence interval (CI), range 50-
146 days] and 154 days (95% CI, range 126-180 days),
respectively. Grade 3 or greater toxicities consisted of neu-
tropenia (4 patients, 18%), anemia (9 patients, 40%),
thrombocytopenia (4 patients, 18%), and bilirubinemia
(1 patient, 5%).

Conclusions MF was an effective and well-tolerated regi-
men for improving DIC in chemotherapy-naive AGC
patients with DIC; however, the prognosis of the patients
remained poor even with improved DIC parameters.

Keywords Gastric cancer - Disseminated intravascular
coagulation - Chemotherapy - Methotrexate - 5-fluorouracil

Introduction

Disseminated intravascular coagulation (DIC) is a clinical
condition in which various underlying diseases pathologi-
cally activate the coagulation system. DIC is characterized
by multiple thrombi in microvessels (Levi and Ten Cate
1999; Sase et al. 2003). Subsequent microcirculation failure
can induce organ injury, while exhaustion of coagulation
factors and platelets induces a bleeding tendency. Underlying
diseases causing DIC include hematological malignancies,
infection, sepsis, and trauma. Solid tumors can be compli-
cated by DIC (Al-Mondhiry 1975; Sallah etal. 2001),
which occurs in approximately 10% of patients with solid
tumors between the time of diagnosis and death (Okajima
et al. 2000).

The prognosis of advanced gastric cancer (AGC)
patients with DIC is extremely poor, and life expectancy
without any intervention is only 1-3 weeks (Al-Mondhiry
1975; Sallah et al. 2001). DIC treatment includes chemo-
therapy (CTx) to control the underlying disease. However,
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only a few studies have examined the effectiveness of CTx
for AGC with DIC (Chao et al. 2000; Hironaka et al, 2000;
Huang et al. 2008; Tokar et al. 2006).

One of the standard systemic chemotherapeutic regi-
mens for unresectable or recurrent gastric cancer is 5-fluo-
rouracil (5-FU) combined with cisplatin (CDDP) (Kim
et al. 1993; Koizumi et al. 2008). However, when AGC is
complicated by DIC, the patient’s systemic condition is
often poor with accompanying thrombocytopenia. Anemia
is often detected and may be caused by microhemolysis
(Jiang etal. 1997; Tsuchiya etal. 1989). An increased
bleeding tendency due to thrombocytopenia is also often
observed. These abnormal bleeding conditions make CDDP
administration to AGC patients with DIC difficult.

The rationale for the use of methotrexate (MTX) in com-
bination with 5-FU (MF) is based on biochemical modula-
tion. Pre-administered MTX inhibits purine synthesis,
which causes elevated levels of intracellular phosphoribo-
syl pyrophosphate that facilitate 5-FU metabolism, thereby
enhancing its antitumor effects (Cadman etal. 1979;
Fernandes and Bertino 1980). The effectiveness of MF
against various cancers, particularly metastatic colon cancer,
has been studied worldwide. A meta-analysis of 5-FU mono-
therapy and MF confirmed the efficacy of MF for colorectal
cancer (Advanced Colorectal Cancer Meta-Analysis Project
1994) as well as for other unresectable and recurrent gastric
cancers (Konishi et al. 1994; Perez et al. 1998).

MF is associated with only mild hematologic and non-
hematologic toxicities and thus this regimen has been
administered to patients in poor general condition, includ-
ing those with AGC-induced ascites or peritoneal dissemi-
nation (Hamaguchi et al. 2008; Konishi et al. 1999; Tahara
et al. 2001; Yamao et al. 2004). Based on some reports, in
Japan, MF is considered one of effective and safety regi-
mens for AGC patients in poor general condition. A ran-
domized phase IIl study of 5-FU continuous infusion
versus MF in chemotherapy-naive gastric cancer patients
with peritoneal metastasis is currently being conducted by
the Gastrointestinal Oncology Study Group of the Japan

Clinical Oncology Group. In our hospital, we have been
using MF as a first-line CTx for AGC patients with DIC.

In this study, we retrospectively investigated the thera-
peutic effects and toxicity of MF therapy in chemotherapy-
naive AGC patients with DIC.

Patients and methods

Chemotherapy-naive AGC patients with DIC were identi-
fied among those receiving CTx for AGC at the National
Cancer Center Hospital between July 1999 and January
2007. Chemotherapy-naive AGC patients included those
with recurrent tumors for more than 6 months following
completion of oral adjuvant fluoropyrimidine CTx. We ana-
lyzed patient background, treatment courses, response to
MF therapy for DIC and AGC, time-to-tumor progression,
and overall survival (OS). All study participants provided
written consents before participating in the study.

Definition of DIC

We defined DIC according to the Japanese criteria issued in
1988 (Table 1) with individual patient scores based on
underlying disease, bleeding symptoms, organ symptoms,
and essential laboratory data, including elevated fibrin deg-
radation product (FDP), decreased platelet count, decreased
serum fibrinogen levels, and prolonged prothrombin times.
DIC was diagnosed in patients with a total score of >7
points, and DIC was considered to improve when a
patient’s DIC score dropped to <5.

Chemotherapy regimen

MTX (100 mg/m? was administered intravenously by
bolus infusion followed by a bolus infusion of 5-FU
(600 mg/m?) 3 h later. Six courses of leucovorin rescue
(10 mg/m® were administered orally or intravenously
every 6 h commencing 24 h following MTX administration,

Table 1 Diagnostic criteria of

R R > Items/points 0 1 2
disseminated intravascular P 3

coagulation Basic disease - +
Bleeding symptoms -~ +
Organ symptoms - +
FDP (mg/mi) <10 <1010 <20 <20 to <40 <40
Disseminated | , Platelets (x 10%/mm?) <12 <80 <12 <Sto <8 <5
isseminated Intravascular
Coagulation Score of the Japa- FIBG (mg/d]) <150 <100t0 <150 <100
nese Ministry of Health and PT (ratio) <1.25 <1.25t0 <1.67 <1.67
Welfare in 1988 Diagnosis Total >7 Certain DIC
FDP fibrin degradation product, Total 6 Suspicion of DIC
F!BCf fibrinogen, PT prothrom- Total <5 No DIC
bin time
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In an effort to prevent MTX-associated renal toxicities,
acetazolamide (250 mg) was given intravenously immedi-
ately following MTX infusion, and sodium bicarbonate
(33.3 mEq) was added to 500 ml of electrolyte solution and
administered by drip infusion for urine alkalinization dur-
ing the 3 h interval between MTX and 5-FU administra-
tions. Treatment was repeated every week until progressive
disease was observed in the patients.

Toxicity assessment

We evaluated each patient’s physical examination records
and laboratory tests at least every week during treatment,
and a toxicity assessment was performed using the Com-
mon Terminology Criteria for Adverse Events version 3.0.

Evaluation of efficacy outcomes

Tumor response to CTx was assessed based on tumor reduc-
tion according to the Response Evaluation Criteria in Solid
Tumors (RECIST) criteria for patients with measurable
lesions. This objective response was evaluated every 4-8
weeks using a computerized axial tomography scan. The
time-to-treatment failure (TTF) was measured from initiation
to the final day of CTx, and OS was measured from CTX ini-
tiation to either the last date of follow-up or death and was
censored as of the last date of contact. The TTF and OS were
estimated using the Kaplan-Meier method, and statistical
analyses were performed using Dr. SPSS II for Windows
11.0.1J software (SPSS Japan, Inc., Tokyo, Japan).

Results
Patients

A total of 1,365 chemotherapy-naive patients received CTx
for recurrent or unresectable AGC from July 1999 to Janu-
ary 2007; 22 (1.6%) of these patients, including 16 men and
6 women, were diagnosed with DIC.

The background data of the 22 patients are summarized in
Table 2. The median age was 56 years (range 2675 years),
the performance status (PS) was >2 in 13 of 22 cases (59%),
and many patients had a poor clinical condition. In terms of
histological type, diffuse-type adenocarcinomas were identi-
fied in 19 patients (86%) and macroscopic type 3 or type 4
tumors were seen in 16 patients (73%). Bone metastasis was
found in 18 patients (82%).

MF was administered to all 22 patients. The median num-
ber of doses was eight (range 1-17) with 15 of the 22 patients
(68%) receiving four or more doses of MF, Treatment was
terminated because of disease progression in 21 patiernits, but
one patient was still on MF at the time of this study.

Table 2 Patient characteristics

Characteristics No. of patients

(n=22) (%)
Sex
Male 16 73
Female 6 27
Age, years
Median 56 -
Range 26-75 -
Histology
Intestinal type 3 14
Diffuse type 19 86
Macroscopic type of primary tumor
Early 3 14
Type 2 1 5
Type 3 8 36
Type 4 8 36
Unknown 2 9
ECOG performance status
1 9 41
2 10 45
3 3 14
Gastrectomy
No 10 45
Yes 12 55
Metastatic site
Bone 18 82
Lymph node i1 50
Liver 3 13
Peritoneum 2 9

ECOG Eastern Cooperative Oncology Group

Safety and toxicity

Toxicities related to MF are summarized in Table 3. Hema-
tological toxicities >grade 3 included neutropenia in four
patients [(18%) although neutropenia-induced fever was
not observed], anemia in nine patients (41%), and thrombo-
cytopenia in four patients (18%). In terms of non-hemato-
logical toxicities >grade 3, one patient (5%) showed an
elevated bilirubin level. However, none of the patients
exhibited symptoms of gastrointestinal toxicities such as
nausea, vomiting, or diarrhea.

Therapeutic outcomes
DIC improvement with a DIC score <5 was observed in 17

patients (77%). Following MF administration, most of the
patients showed improvement of hematological data within
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Table 3 Toxicities of MF

, X Grade 1 Grade 2 Grade 3 Grade 4 Grade > 3 (%)
regimen (no. of patients)

Leukopenia 4 5 1 1 209
Neutropenia 4 4 3 1 4(18)

Anemia 2 2 4 5 9 (41)
Thrombocytopenia {] 0 1 3 4(18)
Bilirubinemia 1 1 1 0 1(5)

Elevated AST/ALT 6 1 0 0 0

Elevated Creatinine 4 0 0 0 0

Nausea 10 1 0 0 0

2 weeks. Changes in platelet count, an important indicator
in DIC assessment, are shown in Fig. 1. Tumor response
based on the RECIST criteria could be assessed in only
nine of these patients, and three of them (33%) showed evi-
dence of a partial response. Median TTF was 98 days [95%
confidence interval (CI), range 50-146 days] and median
OS was 154 days (95% CI, range 126-180 days) (Fig. 2).
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Eleven of 17 patients (65%) whose DIC improved follow-
ing MF administration later showed DIC recurrence at the
time of disease progression. Despite MF administration, DIC
showed no improvement in 5 of the 22 patients (23%).
Weekly paclitaxel (PTX) was administered immediately as a
second-line CTx to two of these five patients. Both responded
to the PTX treatment, showing improvement in their DIC.
Overall, CTx resulted in DIC improvement in 19 of 22
patients (86%). All patients who recovered from DIC were
discharged and started outpatient chemotherapy. DIC showed
no response to CTx in the remaining three patients (14%).
One patient died of an acute subdural hematoma 2 days after
starting MF, and another died of pulmonary carcinomatous
Iymphangiosis 8 days after starting MF. The third patient
received MF four times. However, DIC showed no improve-
ment, and the patient died from cancer progression 60 days
after starting MF. We determined that these three patients
were not treatment-related death but disease progression.

Discussion

To the best of our knowledge, this investigation is the larg-
est single-institutional study of AGC complicated by DIC.
Several other case series involving 6-19 patients (Chao
et al. 2000; Hironaka et al. 2000; Huang et al. 2008; Tokar
et al. 2006) are summarized in Table 4.

With respect to other solid tumors, DIC usually develops
after diagnosis during the follow-up period; however, DIC
can sometimes be detected during the initial diagnosis of
metastatic gastric cancer (stage 1V) or during recurrence
after a curative surgical operation (Pasquini et al. 1995). In
some patients, screening for DIC can lead to a diagnosis of
AGC. There are several distinctive characteristics of AGC
with DIC. In previous reports, relatively young patients
were diagnosed with AGC with DIC. However, the patients
in this study had a median age of 56 years. In terms of his-
tological type, most of these patients had diffuse-type ade-
nocarcinoma, ranging from 68 to 100%. Interestingly, there
was a high frequency of bone metastasis or bone marrow
involvement, ranging from 50 to 100%. In our study, bone
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Table 4 Summary of case series previously reported

Author Regimen n Median Diffuse-type Bone metastasis DIC response MST
age (range) adenocarcinoma (weeks)
No. of patients (%)  No. of patients (%) No. of patients (%)

Chao et al. Weekly EEPFL 6 38(36-71) - 3(50) 6 (100) 30
Hironaka et al. MF 9 - - 9 (100) 8 (89) 16
Tokar et al. 5-FU 48.5 (32-56) 6 (100) - 5(83) 14.5
Huang et al. 5-FU/Leucovorin 19 53 (31-72) 13 (68) 13 (68) 14 (74) 12

The present study ~ MF 22 56 (26-75) 19 (86) 18 (82) 1737 22

DIC disseminated intravascular coagulation, MST median survival time, EEPFL etoposide and epirubicin and cisplatin and 5-FU, MF methotrexate

and 5-fluorouracil

metastasis was diagnosed by bone scintigraphy and/or mag-
netic resonance imaging. Since such tests were performed
only when symptoms were evident, the actual frequency of
bone metastasis may have been higher. Although we did
not conduct bone marrow tests, we suspect that most
patients probably had bone marrow infiltration with the
resultant bone marrow dysfunction leading to a predisposi-
tion to DIC development. In this case, AGC with DIC
would be quite different from AGC without DIC.

When AGC is complicated by DIC, anti-cancer agents
may not be used because of the poor general condition of
the patient or the presence of thrombocytopenia and severe
anemia. Unfortunately, the prognosis of untreated AGC
with DIC is extremely poor, and patients generally live for
only 1-3 weeks without CTx (Al-Mondhiry 1975; Okajima
et al. 2000). Here, DIC improved in 19 of 22 patients fol-
lowing CTx with an OS of 167 days (95% CI, range 141-
192 days), indicating that CTx was at least somewhat effec-
tive in treating AGC complicated by DIC. However, DIC
showed no improvement in 3 of 22 patients, who died 2, 8,
and 60 days following MF. Based on our analysis, we
believe that MF provides a survival benefit for AGC
patients with DIC. And 19 of 22 patients (86%) were dis-
charged and continued outpatients chemotherapy, these
data suggest that MF provide better QOL.

Several reports have been published examining the con-
trol of DIC by CTx in patients with AGC. Chao etal.
administered etoposide, epirubicin, CDDP, and 5-FU to six
AGC patients with DIC (Chao et al. 2000). Hironaka et al.
(2000) administered MF to AGC patients with bone metas-
tasis and reported DIC in nine of these patients. Tokar et al.
reported that 5-FU administered alone and in combination
with CDDP and epirubicin stopped the bleeding tendency
in six AGC patients with DIC (Tokar et al. 2006). Finally,
Huang et al. (2008) administered 5-FU and leucovorin to
19 AGC patients with DIC. Although each of these reports
involved only a relatively small number of patients, the
successful control of DIC by CTx was achieved in most
patients. In our study, MF improved DIC in 17 of 22

patients (77%). Based on our results, AGC patients with
DIC may respond favorably to CTx with accompanying
improvement in DIC. However, even if DIC improves in
these patients, their prognosis still appears to be worse than
that of AGC patients without DIC.

One of the primary reasons for selecting MF is because
of its mild toxicity (Hamaguchi et al. 2008; Konishi et al.
1999; Tahara et al. 2001; Yamao et al. 2004). However, the
frequency of both anemia and thrombocytopenia as adverse
events was higher in the present study patient group than in
past clinical study patient groups. Anemia may have been
caused by microhemolysis or the bleeding tendency associ-
ated with DIC. CTx improved thrombocytopenia (Fig. 1),
and the other toxicities were mild and well-tolerated by the
patients.

In conclusion, MF for the treatment of chemotherapy-
naive AGC patients was an effective and well-tolerated reg-
imen for improving DIC; however, the prognosis of the
patients remained poor even with improvement in DIC
parameters. Although this was a retrospective study where - -
concrete conclusions based on our findings are not possible,
the results are nonetheless significant in terms of their
implications for clinical practice.
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Fluorouracil versus combination of irinotecan plus cisplatin
versus S-1in metastatic gastric cancer: a randomised
phase 3 study

Narikazu Boku, Seiichiro Yamamoto, Haruhiko Fukuda, Kuniaki Shirao, Toshihiko Doi, Akira Sawaki, Wasaburo Koizumi, Hiroshi Saito,
Kensei Yamaguchi, Hiroya Takiuchi, junichiro Nasu, Atsushi Ohtsu, for the Gastrointestinal Oncology Study Group of the japan Clinical
Oncology Group

Summary

Background The best chemotherapy regimen for metastatic gastric cancer is uncertain, but promising findings have
been reported with irinotecan plus cisplatin and S-1 (tegafur, 5-chloro-2,4-dihydropyrimidine, and potassium oxonate).
We aimed to investigate the superiority of irinotecan plus cisplatin and non-inferiority of S-1 compared with
fluorouracil, with respect to overall survival, in patients with metastatic gastric cancer.

Methods We undertook a phase 3 open label randomised trial in 34 institutions in Japan. We enrolled patients aged
20-75 years or younger, who had histelogically proven gastric adenocarcinoma, and randomly assigned them by
minimisation to receive either: a continuous infusion of fluorouracil (800 mg/m? per day, on days 1-5) every 4 weeks
{n=234); intravenous irinotecan (70 mg/m?2, on days 1and 15) and cisplatin (80 mg/m2, on day 1) every 4 weeks (n=236);
or oral S-1 (40 mg/m2, twice a day, on days 1-28) every 6 weeks (n=234), The primary endpoint was overall survival.
Analyses were done by intention to treat. This study is registered with Clinicaltrials.gov, number NCT00142350, and
with UMIN-CTR, number C000000062.

Findings All randomised patients were included in the primary analysis. Median overall survival was 10-8 months
(IQR 5-7-17-8) for individuals assigned fluorouracil, 12-3 months (8-1-19-5) for those allocated irinotecan plus
cisplatin (hazard ratio 0-85 [95% CI 0-70-1-04]; p=0-0552), and 11-4 months (6-4-21.3) for those assigned S-1
(0-83 [0-68-1-01}; p=0-0005 for non-inferiority). Three treatment-related deaths occurred in the irinotecan plus
cisplatin group and one was recorded in the S-1 group.

Interpretation S-1 is non-inferior to fluorouracil and, in view of the convenience of an oral administration, could
replace intravenous fluorouracil for treatment of unresectable or recurrent gastric cancer, at least in Asia. Irinotecan
plus cisplatin is not superior to fluorouracil in this setting.

Funding Ministry of Health, Labour, and Welfare of Japan; Taiho Pharmaceutical; Yakult Honsha.

Introduction

Gastric cancer is the second leading cause of death from
malignant disease worldwide.! The prognosis of
unresectable or recurrent tumours is dismal: with best
supportive care, median survival is about 4 months, and
with chemotherapy it is around 8 months.**

During the early 1990s, several randomised trials for
gastric cancer were undertaken of anthracydines,
mitomycin C, fluorouracil, methotrexate, and cisplatin.**
At that time, the standard treatment for this malignant
disease had not been established. When planning our
current trial, no meta-analysis had been published of
chemotherapy for advanced gastric cancer. Data from three
phase 3 trials did not show a survival benefit of fluorouracl
plus cisplatin over fluorouracil alone ™ We reported
previously that fluorouracil plus cisplatin caused more
toxic effects and did not extend survival compared with
continuous infusion of fluorouracil alone, despite a higher
response rate and longer progression-free survival”® We
concluded that continuous infusion of fluorouracil would
be a standard arm in any subsequent phase 3 study.

In the late 1990s, new antitumour agents were
developed for gastric cancer. In a phase 2 tial,
combination chemotherapy with irinotecan plus cisplatin
showed a response rate of 59% and median survival time
of 322 days with grade 4 neutropenia (57%) and grade 3
or 4 diarrhoea (20%)." These efficacy measures were the
best compared with those of other phase 2 trials. Although
this regimen showed substantial toxic effects, they were
deemed manageable, with dose reduction in some
patients.

S-1is a new oral fluoropyrimidine, consisting of tegafur,
5-chloro-2,4-dihydropyrimidine, and potassium oxonate.
Data of two phase 2 studies of S-1 alone®* showed a
response rate of 45% and Z-year survival of 17%, in
association with 5% or lower frequencies of grade 3 or 4
toxic effects. Furthermore, treatment could be
administered on an outpatient basis.

With these findings in mind, we planned a three-arm
phase 3 study of two pair-comparisons. On behalf of the
gastrointestinal oncology study group of Japan Clinical
Oncology Group (GIOSG/JCOG), we aimed to investigate
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superiority of irinotecan plus cisplatin, and non-inferiority
of S-1, compared with continuous infusion of fluorouracil
for metastatic gastric cancer.

Methods
Patients
We undertook a three-arm, phase 3, randomised trial in
34 institutions 1n Japan. We used the following eligibility
criteria to screen patients for inclusion: histologically
proven gastric adenocarcinoma; unresectable or recurrent
disease; adequate self-supported nutritional intake;
age-range 20-75 years; Eastern Cooperative Oncology
Group (ECOG) performance status of 2 or less; no history
of chemotherapy, radiation therapy, or both (however,
adjuvant chemotherapy with an oral fluoropyrimidine
other than S-1, not exceeding 1-year duration, completed
more than 6 months before entry, was allowed); preserved
organ functions; white-blood-cell countof3 - 0-12- 0x109/L;
number of platelets 100x109/L or more; aspartate amino-
transferase and alanine aminotransferase concentrations
of 99 U/L or less; total bilirubin 25- 65 pmol/L or lower;
creatinine concentration 132.6 pmol/L or less; and
creatinine clearance of 50 mL{min or faster. Having a
target lesion or lesions according to response evaluation
criteria in solid tumours was not mandatory. We excluded
patients with severe peritoneal metastasis such as ileus
or sub-ileus, ascites beyond the pelvic cavity, or narrowing
of the colon detected by barium enema.

All eligible patients provided written informed consent
to participate. The study was approved by the institutional

704 patients underwent
randomisation

v

v v

234 assigned fluorouracil
2 not treated
1 withdrew consent
liver dysfunction

236 assigned irinotecan plus 234 assigned S-1

cisplatin lineligible case
2 not treated 1adenosquamous-cell
1bleeding from primary carcinoma
tumour

1concurrent pancreatic cancer

v

v v

1continuing treatment at
primary analysis

0 continuing treatment at 6 continuing treatment at
primary anatysis primary analysis

233 stopped due to: 236 stopped dueto: 228 stoppeddueto:
199 disease progression 143 disease progression 203 disease progression
9 toxic effects 36 toxic effects 14 toxic effects
9 refusal related to toxic 39 refusal related to toxic 8 refusal related to toxic
effect effect effect
1death 8 refusal not related to toxic 0 refusal not related to toxic
6 other effect effect
1death 1death
9other 2 other
T
Primary analysis (March, 2007)
1 204 events { l 201 events l l 196 events |
i
Additional lysis (N ber, 2008)
h 4
| 224events | [ 220 events || 216 events !

Figure 1: Trial profile

review board of every participating institution. The JCOG
data and safety monitoring committee (standing
committee) monitored patients’ safety, adverse events,
and progress of the trial.

Randomisation and masking

We communicated patient’s details to the data centre by
fax or telephone. Staff in data centre entered these details
into the computer to check eligibility, complete
registration if appropriate, and randomly allocate the
patient to a treatinent group. Staff at the JCOG data

.centre randomly assigned every patient to either

continuous infusion of fluorouracil, irinotecan plus
cisplatin, or S-1, using the minimisation method,” with
an algorithm (concealed to the investigators) that
balanced institution, ECOG performance status (0, 1, or
2), and previous treatment {none, curative surgery alone,
curative surgery and adjuvant chemotherapy). The
treatment allocation was then communicated to the
appropriate investigator by fax or telephone. The
investigators participating in this trial treated their
patients and took care of them all through the clinical
course. Because the three treatment methods studied
were quite different, the treatment allocation could not
be masked from the investigators or patients. All data in
case-report forms were sent to the JCOG data centre and
checked by central data managers.

Procedures

Patients assigned fluorouracil received 800 mg/m? daily
as a continuous infusion for 5 days, repeated every
4 weeks. Those assigned irinotecan plus cisplatin
received an infusion of 70 mg/m? irinotecan on days 1
and 15 and 80 mg/m?2 cisplatin as a drip infusion on
day 1 with adequate hydration, repeated every 4 weeks.
After six cycles, the same dose of irinotecan alone was
continued every 2 weeks. Individuals assigned S-1
received 40 mg/m? twice a day orally for 4 weeks,
followed by a 2-week rest.

We delayed every treatment cycle untl non-
haematological toxic effects had recovered to grade 1 or
lower, body temperature was 38°C or less, white-blood-cell
count was 3.0-12.0x109/L, platelets were 100x109/L or
more, aspartate aminotransferase and alanine amino-
transferase concentrations were 99 U/L or less, total
bilirubin was 25.65 pmol/L or lower, and creatinine
concentration was 132- 6 pmol/L or less. We reduced the
treatment dose if, during the previous cycle, one of the
following events had arisen: grade 4 leucopenia ({less than
1.0x10%/L); thrombocytopenia (less than 10-0x109/L);
haemoglobin (less than 65g/L); grade 3 or higher
non-haematological toxic effect; irinotecan not given on
day 15; or S-1 or fluorouracil administration was
suspended. The dose of cisplatin was reduced if the
amount of creatinine was 106-1-132-6 pmol/L. We
discontinued treatment if disease progression was
diagnosed clinically or by imaging, if a serious adverse
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event arose, if a treatment cycle was delayed due to an
adverse event continuing for longer than 2 weeks, if an
adverse event meant a subsequent dose reduction was
needed after the first reduction, if the patient refused
treatment, or if judged necessary by the treating doctor
for other reasons.

We did physical examinations and laboratory tests at
least once every 2 weeks, and we dssessed all adverse
events according to the National Cancer Institute’s
common toxicity criteria (version 2.0). The JCOG data
and safety monitoring committee reviewed serious
adverse events and judged whether an adverse event was
atiributable to treatment. We assessed tumour response
every 2 months according to RECIST (version 1.0).
CT and endoscopic images of responders taken every
2 months independently of the treatment schedule were
reviewed centrally at a trial group meeting; reviewers
were unaware of treatment allocations at this time. We
calculated response rates without interval confirmation.

The primary endpoint was overall survival. Secondary
endpoints were time to treatment failure, non-hospitalised
survival, adverse events, and response rate in patients
with target lesions. We measured overall survival from
the date of randomisation to the date of death and
censored at the date of last contact for a surviving patient.
We calculated progression-free survival to the date
disease progression was detected, or death, and censored
at the date on which progression-free status was verified.
We deemed time to treatment failure to be the date when
the doctor decided to discontinue treatment for any
reason, and we censored at the date of last contact. We
calculated non-hospitalised survival by subtracting the
sum of all days in hospital from overall survival.

Statistical analysis

We estimated 6-month and l-year survival with a
continuous infusion of fluorouracil as 50% and 30%. The
initial sample size was 450 in total, which allowed
detection of a 10% incease in overall survival for
irinotecan plus cisplatin and a 5% margin of non-inferiority
for S-1, with a study-wide one-sided a level of 0-05 and a
power of 70% for each pair comparison. Non-inferiority
with a 5% margin corresponds to a hazard ratio of 1-16.
We adjusted for multiplicity due to two pair-comparisons
with the Bonferroni method, with a one-sided « level of
0.025 for each comparison keeping a study-wide a error
0f0-05. We planned an interim analysis when 300 patients
had been accrued, using the O’Brien and Fletning type a
spending function.

We calculated 1-year survival for all randomised patients
when initial accrual was almost complete and it was
much higher than anticipated. Therefore, in March,
2005, we recalculated the sample size along with an
increase of power from 70% to 80%, and the final sample
size was 690. To raise statistical efficiency, we amended
the method for adjustment of multiplicity in February,
2007, to that of Holm.® According to Holm'’s method, the

pair with the largest difference is compared at first with
an o of 0-025 and, if significant, then the other is
compared with an a of 0-05. If non-inferiority of S-1is
confirmed, superiority is tested with the same significance
level. We planned these amendments in a masked way
and they were approved by the data and safety monitoring
committee before the primary analysis.

We did the primary analysis in March, 2007, of all
randomised patients, based on data up to 1 year after the
last patient was enrolled. We analysed overall survival
with the stratified log-rank test, and we estimated every
hazard ratio (HR) with stratified Cox’s proportional-
hazards model. We did these stratified analyses with the
balancing factors used for randomisation, except for
institution. For analyses of progression-free survival,
time to treatment failure, and non-hospitalised survival,
and for subgroup analyses, we used the log-rank test and
estimated the hazard ratio with the Cox model, assuming
a common baseline hazard without balancing factors. All
subgroup analyses were exploratory and details were not
prespecified in the protocol. We revised the protocol to
undertake additional analyses of overall survival,
progression-free survival, and non-hospitalised survival
after 2 years of follow-up, in November, 2008.

ifable for two pati
with the RECIST; target lesions larger than double the size of a (T slice.

Fl it Iri an plus cispl: S-1
(n=234) (n=236) (n=234)

Age (years) 63-5(57-69) 63(59-68) 64(58-69)
Sex {male) 176 180 175
ECOG performance status

[ 152 151 151

1 79* 81 80

2 3 4 3
Surgery

Unresectable 189 190 188

Recurrent 45 46 46
Previous adjuvant chemotherapy 1 1 1
Macroscopic typet

0 5 5 5

1,2 63 73 68

34,5 164 155 161
Histological typet

Intestinal 111 102 110

Diffuse 121 134 124
Target lesions§ 175 181 175
Metastatic sites

0,1 103 100 102

22 131 136 32
Peritoneal metastasis 87 76 69

Data are median (range) or number of patients, with the exception of age {median; IQR). *indudes one patient who
underwent random allocation as ECOG performance status 1, but was fater found to be 0. This patient was treated as
performance status 1 in all analyses. tJapanese dassification of gastric carcinama; no data available for two patients
assigned fluorouracil and three assigned irinotecan plus cisplatin, tAssessed with Lauren classification; no data

gned fluorouracil and for one in the S-1 arm with adenosquamous-type cancer. SAssessed

Table 1: Baseline characteristics
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We did all analyses by intention to treat using SAS
version 9.1. Unless otherwise specified, we present
one-sided p values for superiority. This study is registered
with ClinicalTrials.gov, number NCT00142350, and
UMIN-CTR, number C000000062.

Role of the fun;:ling source

The sponsors of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. The corresponding author had full
access to all the data in the study and had final
responsibility for the decision to submit for publication.

Results

Between Nov 13, 2000, and Jan 20, 2006, 704 patients
underwent randomisation: 234 were allocated continuous
infusion of fluorouracil, 236 irinotecan plus cisplatin,
and 234 S-1 (figure 1). Baseline characteristics were well
balanced between the three treatment groups (table 1).
Nearly all individuals had an ECOG performance status
of 0 or 1. Only one patient in every group had received
previous adjuvant chemotherapy. About 75% (531/704) of
participants had a target lesion or lesions.

Table 2 shows adverse events recorded within 6 months.
For patients assigned continuous infusion of fluorouracil,
grade 3 or 4 adverse events with frequencies greater than
10% were haemoglobin (<80 g/L) and anorexia. For
individuals assigned irinotecan plus cisplatin, grade 3
or 4 leucopenia and neutropenia had the highest

Fluorouracil Irinotecan plus cisplatin = $-1
(n=232)* (n=234)* (n=234)

Leucocytes (<2-0x10%/L) ¢ 97 (41) 2(1)
Neutrophils (<1.0x10%/L) It 152 (65) 13 (6)
Haemoglobin (<80 g/L) 36 (16) 92(39) 30(13)
Febrile neutropenia 0 22(9) 4]
Infection with neutropenia 1] 18(8) 1(<1)
Infection without neutropenia 9(4) 9(4) 13(6)
Aspartate aminotransferase (sQ9U/L)  11(5) 6(3) 11(5)
Alanine aminotransferase (s99 UfL) 8(3) 6(3) 8(33)
Bilirubin (25:65 pmol/L} 7(3) 3(1) 10(4)
Creatinine (s132-6 pmolfL) o] 5(2) 2{1)
Hyponatraemia 15 (6)% 53(23) 12(5)%
Fatigue 4(2) 24 (10) 12(5)
Anorexia 29(13) 77(33) 29(12)
Diarrhoea 1(<1) 21(9) 18(8)
Nausea 16(7) 48 (21) 13(6)
Stomatitis 7(3) (4] 4(2)
Hand-foot syndrome 0 +] 3(1)
Neuropathy—motor 4] 1(<1) 2(1)
Neuropathy—sensory [¢] 1(<1) 4]
Treatment-related death§ 0 3(1 1{<1)

Data are number of patients (%). *Two patients were not treated in each group. tData for one patient notavaifable.

$Data for two patients not available. §)udged by dataand safety monitoring committee.

Table 2: Adverse events (grade 3 or higher) recorded within 6 months

frequencies and were assodated with febrile neutropenia
and infection with neutropenia. Frequencies of grade 3 or
4 adverse events in patients assigned S-1 were similar to
those seen with continuous infusion of fluorouracil,
except for a higher rate of diarrhoea. Three
treatment-related deaths were reported in the group
assigned irinotecan plus cisplatin and one in the S-1
group.

At the time of the primary analysis (March, 2007),
601 (85%) events had been recorded (figure 1). Median
overall survival in patients assigned continuous infusion
of fluorouracil was 10-8 (IQR 5.7-17-8) months, in
individuals allocated irinotecan plus cisplatin it was
12-3 (8-1-19-5) months, and in those assigned S-1 it was
114 (6-4-21- 3) months. Irinotecan plus cisplatin was not
superior to continuous infusion of fluorouracil (HR 0-85
[95% CI 0-70-1-04]; p=0-0552). Non-inferiority of S-1 to
a continuous infusion of fluorouracil was confirmed
{0-83 [0-68-1-01]; p=0-0005), but S-1 was not superior to
fluorouracil (p=0-0336; one-sided 0=0.025).

At the time of the additional analysis (November, 2008),
the number of events had risen to 660 (94%; figure 1).
Actual 2-year overall survival was 14% in patients assigned
continuous infusion of fluorouradl, 18% in individuals
allocated irinotecan plus cisplatin, and 21% in those
assigned S-1 (figure 2). Irinotecan plus cisplatin was not
superior to continuous infusion of fluorouracl (HR 0-82
[95% Cl 0-68-0.99} p=0-0194), whereas S-1 was
non-inferior to fluorouracil (0-83 {0-68-1-00}; p=0-0002
for non-inferiority, p=0-0233 for superiority). All HR
calculated by multivariate analyses with baseline factors
were essentially the same as those measured by univariate
analyses (data not shown).

The median time to treatment failure was
2-3 (IQR 1-4-5-4) months for patients assigned
continuous infusion of fluorouracil, 3-7(1-9-5- 6) months
for those allocated irinotecan plus cisplatin (HR 0-85
[95% Cl 0.71-1.02); p=0-0430), and 4-0 (2-0-6-3)
months for individuals assigned S-1 (0-73 [0-61-0-88];
p=0-0004). More than 85% of patients who were allocated
either continuous infusion of fluorouracil or §-1
discontinued treatment because of disease progression;
a third of those allocated irinotecan plus cisplatin
stopped because of toxic effects (figure 1). Median
non-hospitalised survival was 7-2 (IQR 2-7-13.3)
months for individuals assigned continuous infusion of
fluorouracil, 9-5 (4-9-15-7) months for those allocated
irinotecan plus cisplatin (0-81 [0-67-0-97}; p=0-0115),
and 9-3 (4-2-18-0) months for those assigned S-1 (0-77
[0-63-0-92); p=0-0025).

Second-line chemotherapy was given to 194 (83%)
patients assigned continuous infusion of fluorouracil,
183 (78%) allocated irinotecan and cisplatin, and 173 (74%)
assigned S-1 (data not available for 31 individuals). Of
those assigned ‘continuous infusion of fluorouracil,
70 crossed over to irinotecan plus cisplatin and 20 moved
to S-1. Of those allocated irinotecan plus cisplatin,
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127 moved to S-1 and seven to continuous infusion of
fluorouracil. Finally, of those in the S-1 arm, two patients
crossed over to continuous infusion of fluorouracil and
68 moved to irinotecan plus cisplatin.

Median progression-free survivalwas 2-9 (IQR1-7-5-7)
months for patients assigned continuous infusion of
fluorouracil, 4-8 (2-3-8-2) months for those allocated
irinotecan plus cisplatin (HR 0-69 [95% CI 0-58-0-83];
p<0-0001), and 4.2 (2-2-7-1) months for individuals
assigned S-1 (0-77 [0-64-0-93}; p=0-0027; figure 2). In
patients with a target lesion or lesions, response rates
were 9% (15/175) for those assigned continuous infusion
of fluorouracil, 38% (68/181) for those allocated irinotecan
plus cisplatin, and 28% (49/174, data not available for one
patient) for individuals assigned S-1. In this subgroup,
median progression-free survival was 2-2 (1.4-5-3)
months for patients assigned continuous infusion of
fluorouracil, 4-8 (2-3-8-1) months for those allocated
irinotecan plus cisplatin (0-56 [0-45-0-69]; p<0-0001)
and 3-8 (2-0-5-6) months for those assigned S-1 (0-80
[0-65-0-98]; p=0-0174).

Findings of exploratory subgroup analyses of overall
survival (figure 3) showed favourable results for S-1
compared with continuous infusion of fluorouradil for all
subgroups except recurrent cases. In the subgroup with
target lesions, median survival was 9-0 (IQR 5-4-15-2)
months for patients assigned continuous infusion of
fluorouracil (n=175), 12-1 (8-1-19-0) months for those
allocated irinotecan plus cisplatin (n=181; HR 0-73
[0-59-0-91]; p=0-0022), and 10-5 (5-6-19-2) months for
those assigned S-1 (n=175; 0-84[0-68-1-05}; p=0-0590). In
the subgroup without target lesions, median survival was
13-5 (7-9-23-4) months for patients assigned continuous
infusion of fluorouracil (n=59), 14-4 (9.0-20-7) months
for those allocated irinotecan plus cisplatin (n=55; 1-12
[0-76-1-65}; p=0-7219), and 18-1 (10-5-26-6) months for
those assigned S-1 {n=59; 0-79 [0-53-1-16}; p=0-1101).

Discussion
Our findings show that S-1 is non-inferior to continuous
infusion of fluorouracil with respect to overall survival.
Although S-1 was not superior with respect to overall
survival at the primary analysis, patients assigned S-1 had a
7% higher 2-year overall survival rate than those allocated a
continuous infusion of fluorouracil. Furthermore, other
measures of effectiveness of 8-1, such as response rate and
progression-free survival, were better than those obtained
with continuous infusion of fluorouradl. These findings
for S-1 are consistent with those reported in two phase 3
trials containing an S-1 alone arm.”* Drug development
for gastric cancer has been focused on replacement of
intravenous fluorouracil with oral agents.”* Taken together
with our findings, S-1 might have some advantages over
continuous infusion of fluorouradl.

Any new treatment, even if non-inferior to standard
treatment, should have some benefits, such as for quality
of life, cost, or safety. In our study, compared with
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Irinotecan+cisplatin 236 30 9 2
$1 234 26 1 3
Figure 2: Survival curves of all randomised patients (N ber, 2008)

continuous infusion of fluorouracil, S-1 was associated
with almost equivalent safety and longer non-hospitalised
survival. Additionally, in Japan, the cost of S-1 {about
¥76000 per month {about US$834)} is cheaper than that
of continuous infusion of fluorouracil (about ¥140000
per month [US$1537)). In view of the effectiveness, safety,
convenience, and cost, continuous infusion of fluorouracil
could be replaced by S-1 for first-line chemotherapy of
metastatic gastric cancer.

Findings of a meta-analysis of chemotherapy for
advanced gastric cancer® indicated that survival was
slightly better with combination chemotherapy than with
a single agent. In the SPIRITS trial,” in which S-1 plus
cisplatin was compared with S-1 alone for recurrent or
unresectable gastric cancer, the combination showed a
survival benefit over S-1alone. In a previous study by us,”
fluorouracil plus cisplatin could not prolong survival
compared with a continuous infusion of fluorouracil,
and our findings in this current study suggest that S-1is
non-inferior to continuous infusion of fluorouracil.
Therefore, these data support the rationale for S-1tobe a
control arm in the SPIRITS trial® Several studies of
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Figure 3: Forest plot of subgroup analyses
For every analysis, continuous infusion of fluorouracil is compared with irinotecan plus cisplatin (left) and
S-1{right). *Unknown types were excluded from the analysis.

combination chemotherapy based on $-1 plus cisplatin,
including molecular target agents, are ongoing.

Toxic effects of S-1 have been reported to be more severe
in individuals from the USA than in Asian patients,
resulting in different recommended doses in these
populations.®® Since similar discrepancies in toxic effects
have been noted with tegafur and uracil,” ethnic variations
would seem to be a factor with these dihydropyrimidine
dehydrogenase inhibitory fluoropyrimidines. In a trial
from China,” S-1 plus cisplatin was superior to continuous
infusion of fluorouracil plus cisplatin. Outside Asia,*
despite differences in dose and schedule of S-1 from
Asian trials, S-1 plus cisplatin was associated with fewer
toxic effects, had slightly better survival, and showed
non-inferiority compared with fluorouracil plus cisplatin.
S-1 plus cisplatin, with an equitoxic dose to fluorouracil
plus cisplatin, should be investigated in European and
North American populations.

The toxic effects of irinotecan plus cisplatin were the
most severe of the three treatment groups in our study,
and the rate of treatment failure due to toxic effects was
the highest, resulting in a shorter time to treatment
failure than that obtained with S-1. In the subgroup with
target lesions, of the three treatment groups, irinotecan
plus dsplatin showed the best response rate,
progression-free survival, survival within 1 year, and

overall survival. In North America, divided doses of
irinotecan and cisplatin have been investigated,” which
are associated with a similar response rate to, and fewer
toxic effects than, the regimen in our study. Since control
of toxic effects of irinotecan plus cisplatin is a big
problem, divided doses of irinotecan and cisplatin should
be investigated in future phase 3 trials.

Some chemosensitivity-related markers have been
suggested to be prognostic factors for irinotecan
plus cisplatin treatment.® Expression of specific
chemosensitivity-related genes is currently being
investigated in patients enrolled in our study, and
preliminary data suggest that dihydropyrimidine
dehydrogenase expression could be a predictive marker
for whether irinotecan plus cisplatin or S-1 (plus
cisplatin) would be the better treatment in a given
patient.” We postulate that some populations would
benefit from irinotecan plus cisplatin even though
chemotherapy regimens containing irinotecan have not
shown a survival benefit in phase 3 trials.®* Because
clinical behaviour and pathogenesis of gasiric cancer
are heterogeneous, treatment strategies tailored for
optimum chemotherapy according to a patient’s clinical
and genetic background should be established in the
near future, and irinotecan plus cisplatin could then
serve as one of the options.

Although median progression-free survival of S-1 and
irinotecan plus cisplatin in our study were similar to
those reported in other phase 3 trials, median overall
survival was somewhat extended.??** Moreover,
median progression-free survival—both in this study
and in our previous phase 3 trial*—was 2 months
for patients who received continuous infusion of
flucrouracil. Overall survival of patients with target
lesions in this current study was about 2 months longer
than that reported by us previously. The proportion of
patients who received second-line chemotherapy in our
study was more than 70%, which is higher than in our
previous study (53%)." Since irinotecan and taxanes
were approved in the late 1990s in Japan, available active
agents for subsequent chemotherapy differed between
this current study and our previous study. We postulate
that second-line chemotherapy might have contributed
to the favourable overall survival in this study, although
a survival benefit of second-line chemotherapy has not
yet been clarified.
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Oncology-The Gastrointestinal Cancers Sympo-
sium Meeting) (23T, #NCHS-1+CDDP
PEHBRE DO KRB LLEBER (FLAGSRER) T &
Y S-1+CDDPOFPHEGEICH T A E M IR 4
ol V) ERPHE SIS EFHET
1XS-1 +CDDPAS LEl o Twiz), FMEM: & FH o
E2HHY, BETDH BERTIES 1+ CDDPAME

Society Clinical

WHBRE AR ENTWS,

(2) 2 aEmLIE

WL OPDRRABRDAT LTV 398 2 kA
BREOLOOFRMICODWTO+HET YTy
AL LTy, BRICH L CEZEROE
VW¥H| & LT 5-FU%R, CDDP5R, Taxan%, CPT-
11 AmAFET N 555, 2 RIGEUEEIT— BT
Lo leER E bR VE V) AN KO XE
BMEEZTOL LB TH S, BE2K
ERIZBVW Tld Taxan i H) & CPT-11 OW§h
PEHCLPPEREINTHNDZLEIATHS.
%8B, —EULOBEEERFIZB VT, CPT-11
BHEEPEENT RSN L -OFEHLD
& <, weekly paclitaxel ZSHWSID 2 LA,

2) i WEhbEEEE

BT, &I CHiEmMBMLEREORFH
HIERO ST, FHBEMPEEYTH > 7.
LU, 2007 FHOASCOGIIZBWT, IHH (T1
B ) /IIHBRERNC BT 2 BB AR
XN B, S1EGHE (k1 FH) & FAHRERD
SEIAHABR (ACTS-GC) o RESHE S, i
HrBbERE L LCS1 BA%E 1 ERAIRL 7
B 3EEFERITB01% &, FHTHLEEE 701%
WZHAR, O LRERIED LN (K 2)Y. B
L ofERD S, B O/ DR EIE

BAAHSRMEE $98% $85 -  FM21£88108
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EFHERE

BSC 4~6
Hochster NEJM 2000 |[Bolus 5-FU/LV] 126
Douillard  Lancet 2000 |Infusional 5-FU/LV] 14.1
Saltz NEJM 2000 |CPT-11+Bolus 5-FULY (FL)] 14.8
Douillard  Lancet 2000 |FORFIRI | 17.4
Goldberg JCO 2004 |FOLFOX | 195
Hurwits NEJM 2004 |IFL+bevacizumab | 20.3
Tournigand JCO 2004 |FOLFOX—FOLFIRI ] 206
Tournigand JCO 2004 |FOLFLRI—~FOLFOX | 21.0
Hochster JCO 2008 |FOLFOX+bevacizumab ! 26.1
Fuchs JCO 2008 |FOLFIRI+bevacizumab | 280
Grothey JCO 2008 [Any chemotherapy-+bevacizumab~PD&Ebevacizumabits] 31.8

0 5

10 18 20 25 30 A

H 3. KEBEEOEFEIOESCLDEFHHOER

BN 2 BN TORERRIZ, S1OWHEI]
EROARTHBHLEERZLNDE X )Tk o,

3. KBEOEMEE

1) YIRRTEE - EniE4iE

YIBRARE - BEMEICB VTR ZBEDS
FENELEALZEFILFREO#ERICLD,
AR O EE R QOL (quality of life) D E DS
BBWIIRDOONBE X HT% 0D, MSTH 207 A
ZHBRZAHEIRo2 (H3). KBEOF—F
v 7 CTHhbB5FU, L-OHP, CPT-11 & 5%5F#
B3 T H % bevacizumab & cetuximab® #l A &
bEPIThbhTEY, T _XTEFEYSE L%
BRI L2 CHL I ENEETHL LI T
A, Fiz, U= =% BWICASRIGEL G
WRo7oZ LFEHTH S, ABE Tl fbEsE
EORR»H T, Bt EHE2E
EHAGHOEZEZTESI I EBHHI 2 L,
HBEBHTHHEEEL BN E LA-FHRTbh
5 EHRHTH 5. LFREBRER R/
L7236, WREUBROTEEME D 2 /207 FE
EHHRBSLETH 255, BRIV TIE T 125
ALENTWR,

BARMPEME $98% B85S - FA21£8A10H

CAHE T B BRK & H AR ICFOLFOXHE & %
FOLFIRIEE, BHERS D021 5 DWHE)s
ik 2 W E121d 5-FU/LViCbevacizumab % Jjl
R BIEEVFBIE 1 REEE LTiTbhTwa (I
1), BKRTiX 5-FUDED b IZcapecitabin 2 H v
HXELOXHEED v o225, RITIIEHT
X 72 v, FOLFOX & FOLFIRIE # iZFOLFOX
L FOLFIRI & D5 HR %252 2 ¥ 5 GERCOR
V308 REACIIRETH B L I3 hi. 200 H
BEETRELSZHRICHVWTLIRVEEbR
%9, 1o, HADL VXV TREWEHOREBUE
BEIZEWDYH Y, FOLFOXCIEL-OHPIZ L 57
LV F—RE, KIEMEREEI B THRENT
H Y, FOLFIRITIZ THIZ EDHLEEERLB
EVFHNTH D, F00, BEORRIIE
UTHEIRL, 2 KEFRTIIFOLFOX, FOLFIRI
RO LRPEITHED P2 b D%, 3REE
TIZEGFR (kR 72 50 BiEp <
CPT-11 + cetuximab<°cetuximab .l @ j§ 58 A%
BZZbhTwas., FOLFOXEEIN KRS D
FIEED SFOLFOX6 4%, & SicMiEEEo &
TL-OHPOE % B E L 72mFOLFOX6 25—#% i
ZHWHRTWA,
bevacizumab i3 Il & PR 358 7 (VEGF) %
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=y b L7XFATEE Mebew RE® ) 7

O—F VPR TH ZMEFABERTHL. W
EAERP 2 W& & L/A-AVE2107 gikBRIZBWT
IFL# @ (5-FU/LV/CPT-11) Zbevacizumab
AT LTC, PRSOHSL{ES 44 5 A,

OSOHYLfE% 4,7 H AR S-S B T EA9REN
72, B 61T, 1 RIBFEIZBIT A FOLFOX4/XELOX
L~ Dbevacizumab® EF-EHE (NO16966
#RER), mFOLFOX6 #~ LFE4%1FE (TREE
REOPOEEH S e T2, 2 kIR TIXES3200
HAEIZ L DFOLFOX4 ik~ LT xh B
(MST, PFS) JSiiFHH & L7z, o d, 1 RiBEIC
fit &, 2 IRIGH T b bevacizumab % #k5¢< X »
DWW TIIBRITEREE T ZE OF M2 R4 5
RRVHE S, HAAEE 3B (ML18147) 8
fThhTwa 3RIERE LIRS RZO LR
2o 72, bevacizumab®BEHIC X W BUE, &
HR, BERieRE, MBI, Hin, A
RRGEREE, PR BB N RE M2 B, infusion
reactionz EOFERRIGEZ 5 2 & 6N T
BY, EELLRPOBEETILENDD.

cetuximabiit PV AF X SEYLE ) Fyu—

FNHURTH Y, LR HRaEIEE 7254 (EGFR)
HEHETH 5. CPT-11 Pt OEGFRG B E
2t L T4 72BOND-1 3REE ¢, cetuximab
BB & cetuximab + CPT-11 BB D LLBAMT
/¥ Z ORERT, cetuximab + CPT-11 $#
HEPECRRFE L BAFRPFSE /R L7z (BRI
ETNEN108% vs 229%, PFSIEFFNhZFh 15
7 Avs 41 71 ). F#RICCPT-11 OEBRED 72 <

7oL ¥ ) I VU REHID L IFL-OHPIHIT
TEDEGFRIGMEBHE 2345 & L 7-EPICRER T
FOLFIRIHEMAF T _ZFEFIE, PFSIcB VT
cetuximab + FOLFIRISE I B OB 25 FE L &
WA

b9 1 OoOEELREL, CPT-11, L-OHP,

7 A AL¥ ) I VU REHNICAE T IR EARE
DEGFRIGHHRBHAIGRICBIT 5, 3 kiE#EL
L T ?Dcetuximab BIHEAE & best supportive care

(BSC) % 183 4 NCIC CTG CO17 ERTaH B9,
Z OREETIXERE, PFS73T TR <, A
Teetuximab B OB Z R U2z (EFEHE
DHFRIET 1.5 7 AOER) (K 4). B CHEERS
TToONICPT-ILICRIG & e o - BE N T B
cetuximab + CPT-11 O % 2 ## 5k (EMR62202-
049 #ER) TIxFTRIFE 308%, PFS4.1 # A & i
A RER &I RBRO BEAE S L 7.

—7., REFROBEBUEKRBELISE L
CRYSTAL Bt T 3 FOLFIRI+ cetuximabid
FORFILIEMIZ I <RR (response rate), PES®
WA A S L7z, & 7z, OPUSHELTIFFOLFOX
BV THRBRICHHARRIFER ST 525,
HEMENABREIIRD TR, 72750, Bk
WL Z EIZHEONCIC CTG CO.17 3Bk, CRYS
TALRER, OPUSEER T Dretrospective 2z NS
BT, KRASHE{E T wild typeTHh % EE TIT
cetuximab® EFERFIF % 2D 7225, mutation
DHBBETEIEBEHRIFEOON L) o7
EVIIIHEN R ENT (FHO. ZoKERE
FEDOILFFEEIZ BV TKRASEIZ T DScetuximab
B Omolecular marker& %225 Z L #EBRL T
BY, EBRITKRETIZKRASEEFHiwild type
DIHcetuximabZ 595 Z LRI TV
B, ARFRTIZ 2009 F 4 H BEKRASHEIETER
A ERBRAR E N TR, 2 5ZEGFRD &
7NV OIREREED & ST TdH % BRAFEE
FAZDOWTHEBE Z &AW 2 B T REEASRIEE
ST 5. —F T, FHEBRRABICB W TEGFR
DFEFOFEE L BRI Z RO TE ST,
BAECIIRERMIC X 2EGFROFBHOE I
RENZR BRI RV EZZONTYS. F72,
PACCER B ®°CAIRO-2 & B T iZbevasizmab
EHEGFRIMAE OB TR LERIIEONT
W cetuximabDF EFR L L TCEERKL S
PRBAIT, ZHIIBRDEFURETE SR
W3, Z@Offinfusion reaction e M B MM 45
FHRLLTHESA TN S,

DL EYIRAEE - SBMEEIC B VT Ist line

BANTHEGER H98% 8% - BH214£8A10R
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