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The objective tumor responses are summarized in
Table 4. The response rate (RR) to the 1st line treatment
was 51 %, while that in all treatment lines was 42 %, and

Table 1 Patient characteristics

Characteristics Number of patients (%)
Age (years)
Median (range) 62.6 (24-83)
Sex
Male 102 (56.4)
Female 79 42.5)
Site of metastasis
Liver 101 (55.8)
Lung 50 (27.6)
Lymph node 30 (16.6)
Peritoneum 24 (13.3)
Intrapelvic 10 (5.5)
Bone 9 (5.0)
Local recurrence 6 (1.7)
Line of treatment
1st 110 (60.8)
2nd 58 (32.0)
3rd 9 $.0)
>4th 4 2.2)
(n = 81)

Table 2 Combination regimens used with bevacizumab

the disease control rate (DCR) was 88 %. There were no
responders in the 3rd and 4th line treatments, but 10 of the
12 patients receiving these treatments had stable disease.

Figure 1 shows the cumulative overall survival of all
patients and the median survival time (MST), which was
23.0 months. The survival curves according to treatment
line are compared in Fig. 1. The MSTs of the 1st line
patients and the patients with further lines of treatment
were 24.2 and 20.8 months, respectively. The Ist line
patients showed significantly better survival in comparison
to the latter patients (P = 0.005).

We analyzed the association of the survival benefit with
the continuation of bevacizumab beyond disease progres-
sion (progressive disease; PD) in patients who received
bevacizumab-containing 1st line therapy. We analyzed the
association only for the 1st line patients. The median sur-
vival times of the patients who had post-PD treatment with
bevacizumab and those who had post-PD treatment without
bevacizumab were 25.5 and 18.6 months, respectively
(Fig. 2). There were no significant differences in survival
between the group who had post-PD treatment with bev-
acizumab and the group who had post-PD treatment
without bevacizumab (P = 0.13). However, the group who
had post-PD treatment with bevacizumab seemed to have a
longer survival time than the group who had post-PD
treatment without bevacizumab.

Line of mFOLFOX6 FOLFOX4 FOLFIRI FU/LV
treatment

Number of (%) Number of (%) Number of (%) Number of (%)

patients patients patients patients
1st line 87 (48.1) 16 (8.8) 7 (3.9) 1 (0.6)
2nd line 21 (11.6) 7 3.9 30 a.7 0 ©)
3rd line 2 (1.1 1 0.6) 6 (3.3) 0 )
>4th line 1 0.6) 0 0) 1 (0.6) 1 0.6)
Overall 111 (61.3) 24 (13.3) 44 (24.3) 2 (1.1)

n =181 n = 181 n = 181 n= 181

mFOLFOX6 modified FOLFOXG6 (5-FU/leucovorin plus oxaliplatin), FOLFOX4 5-FU/leucovorin plus oxaliplatin, FOLFIRI 5-FU/leucovorin

plus irinotecan, FU/LV fluorouracil/leuacovorin

Table 3 The 2nd and 3rd line

regimens used for patients who Line of treatment Regimen Number of patients (%)
;ielf:lt\;:t;eevnz;mzumab as the st 7nd line o . 4 n=71

Combination with bevacizumab 43 61)

Chemotherapy only 24 (34)

Combination with cetuximab 4 (6)

3rd line n=22

Combination with bevacizumab 6 27

Chemotherapy only 5 (23)

Combination with cetuximab 11 . (50)
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Table 4 Objective tumor responses

Line of treatment Clinical response RR DCR

CR PR SD PD Number of patients (%) Number of patients (%)
1st line 1 45 37 7 46 51 83 92
2nd line 3 16 23 10 19 37 42 81
3rd line 0 0 7 2 0 0 7 75
>4th line 0 0 3 0 0 0 3 100
Overall 4 61 70 19 65 42 135 88

n=154 n=154

CR complete response, PR partial response, SD stable disease, PD progressive disease, RR response rate, DCR disease control rate
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Fig. 1 a Cumulative overall survivals of all patients, patients with 1st
line treatment, and patients with further lines of treatment. The
median survival time of all patients was 23.0 months. /st line 1st line
patients, >2nd line patients with further lines of treatment. The
median survival time was 24.2 months in the 1st line patients,
compared with 20.8 months in the latter patients, corresponding to a
hazard ratio (HR) for death of 1.94 (P = 0.005). The mean
observation time was 16.6 months. CI confidence interval

Tables 5 and 6 list grade 3 or greater hematological and
non-hematological adverse events. The incidences of grade
3 or greater adverse events were as follows: neuropathy
occurred in 33 patients (18.2 %), neutropenia in 31 patients
(17.1 %), anorexia in 28 patients (15.5 %), nausea/vomit-
ing in 26 patients (14.4 %), hypertension and diarrhea/
constipation in 22 patients (12.2 %), fatigue in 18 patients
(9.9 %), thrombocytopenia in 10 patients (5.5 %), coagu-
lation abnormalities in 2 patients (1.1 %), and ischemic
heart disease in 1 patient (0.6 %). Hypertension, bleeding,
proteinuria, venous/arterial thrombosis, gastrointestinal
(GI) perforation, wound-healing complications, and aller-
gic reactions have often been reported as bevacizumab-
related adverse events [11-14]. In our cohort, cytotoxic
chemotherapy-related adverse events, such as neuropathy
and neutropenia, constituted the majority of the adverse
events. The most common grade 3 or greater adverse event
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Fig. 2 Cumulative overall survivals in 71 patients with post-
progressive disease (PD) treatment with or without bevacizumab.
Bev post-PD treatment with bevacizumab, No-Bev post-PD treatment
without bevacizumab. The median survival time was 25.5 months in
the Bev group, compared with 18.6 months in the No-Bev group,
corresponding to a hazard ratio (HR) for death of 1.9 (P = 0.13). The
mean observation time was 18 months

associated with bevacizumab was hypertension. It is
noteworthy that GI perforation occurred at a relatively high
frequency, in 8 of the 181 patients (4.4 %). Table 7 shows
the characteristics of the patients with GI perforation. The
mean period from the initiation of bevacizumab to GI
perforation was 25.3 days. The GI perforation occurred at
the tumor site in two patients, in the colon in two patients
with primary resection, and in the small intestine in the
other four patients. In addition, 2 of these 8 patients had a
history of abdominal/pelvic radiotherapy, 1 had had a
Meckel diverticulum resection, and 3 had a history of
peritoneal carcinomatosis.

Discussion

Combinations of bevacizumab with chemotherapy have
shown increased efficacy compared with chemotherapy
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Table 5 Grade 3 or greater
hematological adverse events

Table 6 Grade 3 or greater
non-hematological adverse
events

Table 7 Characteristics of
patients with gastrointestinal
(GI) perforation

Adverse event 1st Line Overall
Number (%) Number (%)
of patients of patients
Neutropenia 18 9.9 31 17.1
Thrombocytopenia 4 22 10 55
Leukopenia 2 1.1 5 2.8
Coagulation abnormality 0 0 1.1
Adverse event 1st Line Overall
Number (%) Number (%)
of patients of patients
Neuropathy 20 11.0 33 18.2
Anorexia 17 9.4 28 15.5
Nausea/vomiting 13 7.2 26 14.4
Diarrhea/constipation 10 5.5 22 12.2
Fatigue 12 6.6 18 9.9
Oral ulcer 11 6.1 15 8.3
Alopecia 8 4.4 11 6.1
Dysgeusia 5 2.8 6 33
Rash 3 1.7 5 2.8
Liver dysfunction 0 0 2 1.1
Fever elevation 0 0 2 1.1
Ischemic heart disease 1 0.6 1 0.6
Hypertension 12 6.6 22 12.2
GI perforation 5 2.8 8 4.4
Hemorrhage 4 22 8 4.4
Allergic reaction 0 0 4 2.2
Thrombosis 2 1.1 2 1.1
Wound-healing complication 1 0.6 1 0.6
Proteinuria 1 0.6 1 0.6
Other 1 0.6 4 22

Case no. Treatment Period from the initiation

line of bevacizumab to GI
perforation (days)

Perforation site and details

Case 1 1 40
Case 2 3 13
Case 3 1 27
Case 4 1 6
Case 5 2 8
Case 6 1 55
Case 7 1 28
Case 8 1

Not known

Tumor site, peritoneal carcinomatosis

Tumor site

Small intestine, peritoneal carcinomatosis

Colon (primary resection), peritoneal carcinomatosis

Colon (primary resection), abdominal/pelvic

radiotherapy

Small intestine, abdominal/pelvic radiotherapy

Small intestine

Small intestine, Meckel diverticulum resection
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alone [8, 9, 15]. In the BEAT study, Van Cutsem et al. [13]
reported the safety and efficacy of bevacizumab with var-
ious chemotherapy regimens for metastatic colorectal
cancer.

The results of randomized controlled trials (RCTSs) in
patients with advanced colorectal cancer demonstrated that
the median overall survival was 16-23 months in the
patients who received bevacizumab with fluoropyrimidine-
based chemotherapy, including 5-FU/folinic acid (FA),
irinotecan plus 5-FU/leucovorin (IFL), 5-FU/leucovorin
plus oxaliplatin (FOLFOX), and capecitabine plus oxa-
liplatin (XELOX), as 1st line chemotherapy [8, 9, 16].
A Japanese clinical trial of XELOX plus bevacizumab in
patients with mCRC reported that the median overall sur-
vival was 27.4 months [10]. Although our analysis was
based on bevacizumab combined with various regimens,
the overall survivals of both the 1st line patients and the
patients with further lines of treatment in our study are in
no way inferior to those in the previous reports. However,
our 1st line patients showed significantly better survival in
comparison to the latter patients (P = 0.005). It is sug-
gested that the initiation of bevacizumab in the Ist line
treatment provided long-term survival.

In the BRITE study, the authors reported that there was a
survival benefit associated with the continuation of bev-
acizumab beyond PD in patients who received bev-
acizumab-containing 1st line therapy [17]. There were no
significant differences in survival between the groups with
and without post-PD treatment with bevacizumab in the
present study. However, the group who had post-PD
treatment with bevacizumab showed a longer survival time,
because many patients in that group had stable disease. The
benefit of continuous administration of bevacizumab
beyond PD is controversial. Disclosure of the results of two
prospective randomized trials (the ML18147 study and the
SPIRITT study) could resolve this issue.

The incidences of grade 3 or greater adverse events related
to bevacizumab reported in previous studies [8, 9, 13, 15, 17—
23] were: hypertension in 3.7-11.0 % of patients, proteinuria
in 0.6-0.8 %, hemorrhage in 1.9-3.1 %, wound-healing
complications in 0.8-2.0 %, venous thrombosisin3.4-7.8 %,
arterial thrombosis in 1.1-1.7 %, and GI perforation in
0.7-1.7 %. In the present study, there were no differences in
the incidence of bevacizumab-related grade 3 or greater
adverse events compared with the findings in previous stud-
ies, except for the incidence of GI perforation. The incidence
of GI perforation in our study was higher than that in the
previous studies.

Some risk factors for GI perforation associated with
bevacizumab have been reported in CRC patients. A uni-
variate analysis showed that patients with intact primary
tumors, a history of sigmoidoscopy or colonoscopy within
1 month of the initiation of bevacizumab therapy, or a
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history of previous adjuvant radiotherapy might have an
increased risk of GI perforation [24]. In addition, patients
with ovarian cancer might share similar risk factors, as
many have peritoneal carcinomatosis, a history of multiple
surgeries, radiation exposure, and invasion of the GI tract
by the tumor [25]. Most of the GI perforations in our series
occurred during the early period after the initiation of
bevacizumab, and these patients also had some risk factors
for this complication. It is possible that the perforation
events might have been directly related to the bevacizumab
treatment. Therefore, identifying patients at high risk of
developing a GI perforation will be an important initial step
in reducing the risk of such complications. In addition, in
patients receiving bevacizumab, physicians should be
highly vigilant to detect any sign of perforation as early as
possible.

The present study has several potential limitations
because it was a retrospective analysis and a multicenter
study. These factors made it difficult to obtain some
detailed information. Although our survey study likely
revealed the current situation in Japan, a prospective
multicenter study is needed in this country.

In conclusion, this study revealed that the survival
benefit of bevacizumab in Japanese patients with mCRC
was similar to that observed in previous clinical trials from
other countries. On the other hand, this study showed a
higher incidence of GI perforation compared with findings
in previous studies. The careful selection of patients with
fewer risk factors for a GI perforation will allow for greater
patient benefit from bevacizumab.
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Purpose
The present phase Il study was designed to invest
superiority of gemcitabine plus S-1 compared with ‘gemcitabine
all survival.

Patients and Methods
The subjects were chemotherapy-naive patients with locally advanced or metastatic pancreatic

cancer. Patients were randomly assigned to receive only gemcitabine (1,000 mg/m? on days 1, 8,
and 15 of a 28-day cycle), only S-1 (80, 100, or 120 mg/d according to body-surface area on days
1 through 28 of a 42-day cycle), or gemcitabine plus S-1 (gemcitabine 1,000 mg/m? on days 1 and
8 plus S-1 60, 80, or 100 mg/d according to body-surface area on days 1 through 14 of a
21-day cycle).

endrity of S-1 alone and
lone with respect to over-

Results .
In the total of 834 enrolled a‘uents median overall survxval was 8.8 months in the gemcitabine
group, 9.7 months in the S-1 group, and 10.1 months in the gemcitabine plus S-1 group. The
noninferiority of S-1 to.gemcitabine was demonstrated (hazard ratio, 0.96; 97.5% Cl, 0.78 t0 1.18;
P <.001 for nonmferlomy) Whereas ’the superlonty of gemC|tab|ne plus S-1 was not (hazard ratio,
0.88; 97.5% Cl, 0.71 to 1.08; P = .15). All treatments were generally well tolerated, although
hematologic and Gl toxicities were more severe in the gemcitabine plus S-1 group than in the
gemcitabine group.

Conclusion
Monotherapy with S-1 demonstrated noninferiority to gemcitabine in overall survival with good

tolerability and presents a convenient oral alternative for locally advanced and metastatic
pancreatic cancer.

J Clin Oncol 30. © 2013 by American Society of Clinical Oncology

Fluorouracil/leucovorin plus irinotecan plus
oxaliplatin (FOLFIRINOX), a gemcitabine-free com-
Pancreatic cancer (PC) is currently the eighth lead- ~ bination regimen, has recently demonstrated a clear
ing cause of cancer-related mortality worldwide,  survival benefit compared with gemcitabine for pa-
with an estimated 266,000 deaths in 2008." Gem-  tients with metastatic PC who have a performance sta-
citabine became the standard treatment for ad-  tus of 0 to 1.* However, because FOLFIRINOX is
vanced PC, improving overall survival (OS)  associated with significant toxicity, this regimen
compared with fluorouracil.? Although various  must be limited to patients with good performance
gemcitabine-based combination regimens have  status and requires close monitoring.”

been evaluated, only erlotinib added to gemcit- In Japan, clinical trials of S-1 (TS-1; Taiho
abine showed a survival benefit over gemcitabine, = Pharmaceutical, Tokyo, Japan) have been con-
and that was marginal.’ ducted since the early 2000s for patients with PC. S-1

© 2013 by American Society of Clinical Oncology 1
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is an oral fluoropyrimidine derivative shown to be effective for gastric ~ using the minimization method. Patients allocated to gemcitabine alone re-
and various other types of cancers.®” Phase II studies of S-1 as first-line ceived gemcitabine at a dose of 1,000 mg/m? intravenously over 30 minutes on

therapy for metastatic PC resulted in good response rates of 21.1% to
37.5%.%° Consequently, S-1 was approved for the indication of PC in
Japan in 2006. Development of gemcitabine plus S-1 (GS) studies have

days 1, 8, and 15 of a 28-day cycle. Patients allocated to S-1 alone received S-1
orally twice daily at a dose according to the body-surface area (BSA) (< 1.25
m?, 80 mg/d; = 1.25 to < 1.5 m?, 100 mg/d; = 1.5 m?, 120 mg/d) on days 1
through 28 of a 42-day cycle. Patients allocated to GS received gemcitabine at

also been initiated, mainly in Japan, and two phase I studies reported  ; dose of 1,000 mg/m? on days 1 and 8 plus S-1 orally twice daily at a dose
high response rates of 44.4% to 48.5% and good median OSof 10.1t0  according to the BSA (< 1.25 m?, 60 mg/d; = 1.25 to < 1.5m> 80 mg/d; = 1.5

12.5 months.'*"!

Because S-1 and GS have shown promising activity in PC, the
present randomized phase III study (GEST study) was designed to
evaluate whether S-1 alone is noninferior to gemcitabine and whether
GS is superior to gemcitabine alone for locally advanced and meta-
static PC with respect to OS.

Study Design
This randomized phase I1I study, s

Declaration of Helsinki. Data were collected by a cont;act;~reseér¢h:~9rg Ani
tion contracted by the sponsors and were analyzed by a bio-statistician (Y.0.).
An independent data and safety monitoring committee reviewed efficacy and
safety data. The study was approved by the ethics committee or institutional
review board of each participating center.

Patients

All patients provided written informed consent. Enrollment criteria were
locally advanced or metastatic PC, histologically or cytologically proven diag-
nosis of adenocarcinoma or adenosquamous carcinoma, no prior chemother-
apy or radiotherapy for PC, age of more than 20 years (the protocol was
amended to restrict the eligible age to < 80 years after four of the first eight
patients who were = 80 years experienced serious adverse events), an Eastern
Cooperative Oncology Group performance status score of 0to 1, and adequate
organ functions (see Appendix, online only). ~

Treatment
Random assignment was performed centrally with stratlﬁcatlon by ex-

tent of disease (locally advanced disease v metastatic disease) and institution. .

m?, 100 mg/d) on days 1 through 14 of a 21-day cycle. The dose levels of S-1
used in the GS group were based on the results of a previous phase II study of
GS, in which 1,000 mg/m? of gemcitabine was combined with 120 mg/d, 100
mg/d, and 80 mg/d of S-1. In that study, the rate of treatment withdrawal due
to adverse events was 41% (22 of 54 patients), the rate of grade 3 or worse
neutropenia was 80%, and the dose was reduced in 56% of the patients (30 of
54 patients).'' Consequently, 20 mg/d lower doses of S-1 than those used in the
S-1 monotherapy group were used.in the GS group in the present study.

tests were usually
e of administration
S group. All adverse

sease progression, and response
ccordirigto the Response Evaluation Criteria
in Solid Tumors (RECIST) version 1.0." Quality of life was assessed using the
EQ-5D questionnaire’ 5 at baseline and 6, 12, 24, 48, and 72 weeks after the AQ:C

study treatment had begun. . -
[EQ-5D: EuroQol 5 Dimension

Statistical Analysis

The primary end point was OS, defined as time from date of random
assignment to date of death from any cause. Secondary end points were
progression-free survival (PES), objective response rate, safety, and quality of
life. PFS was counted from the date of random assignment to the date of death
without progressmn or of progressxon as confirmed by the mvestlgator s as-

- Patients enrolled
(N =834)

‘Ass:gned to receive . (n=277) A851ghéd 1o receive S-1 (n = 280)

gemcntabme -+ Did not receive S-1 (n=8)
‘Did not recelve [ “{n=4) . Adverse events ; in=7)
gemcitabine - - . before treatmkent

_before treatment

Assessed . Assessed . .
Foroveralland = (n=277) ! For overall and (n=280)
progression-free - G ~ progl ressmn—free -
survival o survival ; :
 Forsafety = (n=273) For safety : (n=272)

| Forresponse .~ (n=241) . Forresponse (n=248)

For quality of life.  (n=244)  For quality of life (n = 245)

Adverse events (n=4) ‘,Djséase progression  (n=1)  vio

~Assngned to receive GS (n 277)
- Excluded from'the: {n=2)
. study because of L
|nformed consent

s

(h=4) Fig 1. CONSORT diagram. GS, gemcit-
e abine plus S-1.
Vithdrew consent. ~ {n=3)
 Dise: 56 progresslon Tin=1)
:‘Assessed 5 s

Foroveralland (n=275)
progression- free : :
survival ; ' :
For safety o {n=267)
Forresponse . (n=242)
For quallty of life .~ {n=247)
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level for each comparison was set at .0125. The statistical considerations are
detailed in the Appendix.

The superiority of GS was evaluated by the stratified log-rank test. To
assess the noninferiority of S-1, we used the Cox proportional hazards model
to calculate two-sided, 97.5% CIs of the hazard ratio (HR). The noninferiority
margin of S-1 was set at 1.33; that is, the null hypothesis was that the median
OS with S-1 would be approximately 2 months shorter than with gemcitabine.
We decided this setting was justified considering the convenience of S-1 and
the because there are few effective drugs for the disease. Furthermore, to
interpret the obtained data, the Bayesian analysis of the log HR on the basis of
the noninformative prior distribution was preplanned. Posterior probability
with log HR within a stricter threshold (log 1.15) was also calculated.'

In each assigned group, the time-to-event distribution was estimated
with the Kaplan-Meier method. The 95% CI of the median survival time was
calculated by the method of Brookmeyer and Crowly.'® In addition, the
Greenwood formula'® was used to calculate the 95% CI for survival rates. In
subgroup analyses, interaction tests were performed to assess the homogeneity
of the effect of treatment on OS. . : )

The primary end point was analyzed for the e
evaluations were two-tailed. Data analyses were done with SAS, version 9.1.3
(SAS Institute, Cary, NC).

Patients

Between July 2007 and October 2009, a total of 834 patients were
enrolled from 75 institutions in Japan and Taiwan (768 in Japan and
66 in Taiwan). Two patients in the GS group were excluded from the
study because enrollment was conducted before obtaining written
informed consent. The remaining 832 patients were included in the
full analysis set and used to calculate OS and PFS (Fig 1). The three
treatment groups were well balanced with respect to demographic and
baseline characteristics (Table 1).

ent was 2.6 months in the gem-
group, and 4.3 months in the GS
ent discontinuation were either
gemcitabine group,

Gemcitabine
(n = 277) S-1 (n = 280) Total (N = 832)
Characteristic No. % No. % No. % No. %
Sex _ : i
Male 170 61.4 170 60.7 158 575 498 59.9
Female 107 386 110 393 117 425 334 40.1
Age, years
< 65 134 48.4 145 51.8 137 49.8 416 50.0
=65 143 51.6 135 48.2 138 50.2 416 50.0
ECOG PS :
0. 181 65.2 178 63.6 172 62.5 -~ 531 63.8.
1 . 34, 102 301 36.2
Extent of disease . e
Locally advanced 23 202 24.3
Metastatic 211 76.2 212 75.7 630 75.7
Type of tumor S ‘ : : :
Adenocarcinoma 272 98.2 276 98.6 272 ¢ 98.9 820 98.6°
Adenosquamous carcinoma 5 1.8 4 1.4 3 1.1 12 14
Pancreas excision
No 254 91.7 264 94.3 248 90.2 766 92.1
Yes 23 8.3 16 5.7 27 9.8 66 7.9
Tumor location”. - , ; ' ‘ ;
Head ' 122 44.0 110 39.3 116 422 348 41.8
Body 88 318 124 44.3 102 37.1 314 377
Tail 68 245 55 19.6 66 24.0 189 22,7
Biliary drainage
No 202 72.9 217 775 209 76.0 628 75.5
Yes 75 27.1 63 22.5 66 24.0 204 24.5
CEA, ng/mL :
-Median 57 ~56 5.9 5.7
IQR 30201 25184 25207 2.6-19.5
CA19-9, U/mL
Median 1,044 726 441 712
IQR 52-5,002 64-5,000 45-5,090 55-5,002
CRP, mg/dL : !
Median g 0.40 0.50 0.40 ...043
IR 0.11-1.38 0.18-1.57 0.15-1.60 0.15-1.567
Abbreviations: CA19-9, carbohydrate antigen 19-9; CEA, carcinoembryonic antigen; CRP, C-reactive protein; ECOG PS, Eastern Cooperative Oncology Group
performance status; GS, gemcitabine plus S-1; 1QR, interquartile range.
*Including patients with tumors involving multiple sites.
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215 [76.8%] in the S-1 group, and 162 [58.9%] in the GS group) or
adverse events (40 patients [14.4%] in the gemcitabine group, 38
[13.6%] in the S-1 group, and 76 [27.6%] in the GS group). The
median relative dose-intensity was 83.0% in the gemcitabine group,
96.1% in the S-1 group, and 83.3% for gemcitabine and 87.4% for S-1
in the GS group.

Survival
The median duration of follow-up for surviving patients was 18.4
months (range, 0.3 to 36.9 months) as of July 31, 2010. The analysis of
OS was based on 710 deaths (85.3%) among the 832 patients. The
median OS was 8.8 months (95% CI, 8.0 to 9.7) in the gemcitabine
group, 9.7 months (95% CI, 7.6 to 10.8) in the S-1 group, and 10.1
months (95% CI, 9.0 to 11.2) in the GS group (Fig2A). OS rates at 12
and 24 months were respectively 35.4% an ine
group, 38.7% and 12.7% in the S-1 group

S-1 v Gemcitabine: Hazard ratio, 0.96 (97.5% CI, 0.78 t0 1.18)
P <.001 for noninferiority

GS v Gemcitabine: Hazard ratio, 0.88 (97.5% Cl, 0.71 to 1.08)

P =15 for superiority

= Gemcitabine
= 51
= GS

Overall Survival
(proportion)

0.2
T AR
0 6 12 18 24
Time (months)
No. at risk
Gemcitabine 277 184 97 41 12 3
S-1 280 186 104 45 18 5 1
GS 275 209 108 42 19 3 0
1.0 T S-1 v Gemcitabine: Hazard ratio, 1.09 (97.5% Cl, 0.90 to 1.33)
%a P =02 for noninferiority

GS v Gemcitabine: Hazard ratio, 0.66 (97.5% Cl, 0.54 to 0.81)
P <001 for superiority

== Gemcitabine
G

Progression-Free Survival
(proportion)

Time (months)

No. at risk

Gemcitabine 277 82 25 10 3 0 0
S-1 280 73 19 6 3 2 1
GS 275 130 55 21 3 0 0

Fig 2. Kaplan-Meier estimates of (A) overall survival and (B) progression-free
survival according to treatment group. GS, gemcitabine plus S-1.
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 (50. 5%) re

noninferiority). The Bayesian posterior probability that the HR of S-1
relative to gemcitabine would be less than 1.15 was calculated to be
98% on the basis of the noninformative prior distribution. However,
GS failed to improve OS at a statistically significant level as compared
with gemcitabine (HR, 0.88; 97.5% CI, 0.71 to 1.08; P = .15).

The analysis of PFS was based on 793 events (95.3%) among the
832 patients. The median PFS was 4.1 months (95% CI, 3.0 to 4.4) in
the gemcitabine group, 3.8 months (95% CI, 2.9 to 4.2) in the S-1
group, and 5.7 months (95% CI, 5.4 to 6.7) in the GS group (Fig 2B).
PFS rates at 6 and 12 months were respectively 29.8% and 9.1% in the
gemcitabine group, 26.9% and 7.2% in the S-1 group, and 47.9% and
20.3% in the GS group. S-1 was shown to be noninferior to gemcit-
abine with respect to PES (HR, 1.09; 97.5% CI, 0.90 to 1.33; P = .02 for
nonmfenorlty), and GS 51gn1ﬁca.nt1y Jmproved PES compared with

) pretreatment charac-
tween S-1 and gemcit-

the gemcitabine group, 21. 9% CI, 16.1 t0 26.6) in the S-1 group,
and 29.3% (95% CI, 23.7 to 35.5) in the GS group (Table 2). The
objective response rate was significantly higher in the S-1 group
(P = .02) and in the GS group (P < .001) than in the gemcit-
abine group.

Second-Line Chemotherapy

Second-line chemotherapy was performed in 184 patients
(66 4%) in the gemcitabine group, 185 (66.1%) in the S-1 group, and
1 1¢ gemcitabine group, 140 patients
“alone or S-1-based regimens, and in the S-1
ived gemcitabine alone or gemcitabine-based
hemotherapy. The most common second-

line regnnehs in the GS group were gemcitabine alone (61 patients),

GS (53 patients), S-1 alone (24 patients), irinotecan (six patients), and
fluorouracil/leucovorin plus oxaliplatin (four patients). In Japan and
Taiwan, the use of treatments such as erlotinib, oxaliplatin, and irino-
tecan for PC was not approved at the time of this study; hence
gemcitabine, S-1, or both were used in most patients as second-
line chemotherapy.

Adverse Events and Quality-Adjusted Life Years

The major grade 3 or worse adverse events are listed in Table 3.
Patients in the gemcitabine group had significantly higher incidences
of grade 3 or worse leukopenia, neutropenia, thrombocytopenia, ele-
vated AST levels, and elevated ALT levels as compared with patientsin
the S-1 group. However, the incidence of grade 3 or worse diarrhea
was higher in the S-1 group than in the gemcitabine group. Patients in
the GS group had significantly higher incidences of grade 3 or worse
leukopenia, neutropenia, thrombocytopenia, rash, diarrhea, and sto-
matitis than patients in the gemcitabine group.

There were three deaths considered possibly related to the proto-
col treatment (interstitial lung disease, sepsis, and acute hepatitis B) in
the gemcitabine group, one in the S-1 group (unknown cause), and
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No. of P
Subgroup Patients HR 95% ClI Interaction
All patients 557 —ai— 096  0.80to1.15
Sex H .63
Male 340 —&— 0.98 0.78to 1.23
Female 217 —&—— 0.90 0.68 to 1.21
Age E .69
< 65 279 P 0.92 0.71t0 1.19
=65 278 —— 0.99  077t01.28
Extent of disease E .54
Locally advanced 134 & 0.84 0.57 to 1.22
Metastatic 423 —&— 1.00 0.82to0 1.23
ECOG PS . .
0 359 —&—
1 198 |
Biliary drainage
No 419
Yes 138
(’) s of treatment effects
il al in subgroup analyses.
> lots show effects on overall sur-
a atients in each subgroup. (A) S-1;
B ‘gemcitabine plus S-1 (GS). Each blaek
No. of p circle shows the treatment responds,
. o . ECOG PS, Eastern Cooperative Oncology
Subgroup Patients . HR 95% Cl Interaction Group performance status.
All patients 552 I—%—E! 0.88 0.73to0 1.05
Sex H .75
Male 328 —&— 0.88 0.70to 1.1
Female 224 F—&—i 0.83 0.62t0 1.10
Age 80 ‘
<65 271 ] 0.83 0.64 to 1.08 blve
> 65 281 ; 5 0.88.: 0.68to0 1.13 N
Extent of disease e o e L
Locally advanced 134 & 0.67 0.46 to 0.99
Metastatic 418 [ | 0.76 tQ 115 =
ECOG PS
0 353 0.75to 1.18
1 199 0.51t0 0.92
Biliary drainage .85
No 411 0.69to 1.06
Yes 141 0.62to 1.24
T T
0 0.5 1.0 1.5 2.0
GS Better Gemcitabine Better

four in the GS group (unknown cause associated with myelosuppres-
sion, cerebral infarction, cerebrovascular disorder, and interstitial
lung disease). The results of quality-adjusted life years (QALYs) are in
the Appendix and the details of quality-of-life assessments will be
reported elsewhere.

The overall and PFS curves in the S-1 group were nearly identical to
those in the gemcitabine group, confirming the noninferiority of S-1

www.jco.org

to gemcitabine in terms of OS and PFS (Fig 2A, 2B). Toxicity profiles
of these two drugs differed slightly: gemcitabine tended to show he-
matologic toxicity, whereas S-1 tended to show GI toxicity. However,
both S-1 and gemcitabine were generally well tolerated. Furthermore,
the results of QALY evaluation demonstrated that S-1 and gemcit-
abine were equivalent. Hence our results suggest that S-1 can be used
as first-line therapy as a convenient oral alternative for locally ad-
vanced and metastatic PC. To the best of our knowledge, this is the first
phase I1I study to demonstrate the noninferiority of a single anticancer
agent to gemcitabine alone for locally advanced and metastatic PC.

© 2013 by American Society of Clinical Oncology 5

— 369 —



| rich4/zlj-jco/zlj-jco/21j99910/21j3294-10z | xppws | S=1 | 2/7/13 | 10:48 | 4/Color Figure(s): F1-F4 | Art: 33680 | Input-RAK |

Ueno et al

Table 2. Objective Response Rates (patients with measurable lesions)

Gemcitabine -——->
n = 241) (n = 248) @i Z 202 P

Variable No. % No. % No. % Gemcitabine v S-1 Gemcitabine v GS
Response : 2 : e : e HELCELE e s e e
. Completeresponse‘ i 04]:;::“"‘05, 09
~ Partial response B ﬂ‘129 o B2 nor0 B9 3.

Stabledisease 119 494 . 105 423 . 102 4271
 Progressivedisease 75 311 B9 . 278 . 37 153
Objective response
rate™ 32 13.3 52 21.0 71 29.3 .02 <.001
95% Cl 9.3t0 18.2 16.1 to 26.6 23.7t035.5
Disease control ratet = 151 e SN PR
- 95% Cl

Abbreviation: GS, gemcitabine plus S-1.
“The objective response rate was defined as.1
1The disease control rate was defined as

I trials included both patients
with metastatic PC. However, b
diseases are two clinical entities, it is recently recommended that :
patients with locally advanced disease should be studied separately ~ markers indicating effective use of S-1 or gemcitabine do not exist at
from those with metastatic disease.'” Although this study included  this time.

locally advanced disease, subgroup analysis of extent of disease Regarding GS, the OS did not differ significantly from gemcit-
showed no significant interaction between S-1 and gemcitabine (Fig  abine, although the PFS was significantly longer in the GS group.
3A). Moreover, the OS curve in the S-1 group was still similar to those ~ Second-line chemotherapy mainly with S-1 in the gemcitabine group
in the gemcitabine group in both locally advanced and metastatic = may be one reason for this discrepancy. The median OS in the gem-
disease (Fig 4A, 4B). Regarding pathologic diagnosis, our study in-  citabine group was 8.8 months, which is longer than those previously
cluded adenosquamous carcinoma, although its percentage was very ~ reported for gemcitabine in other phase III studies for locally ad-
low (1.4% of whole population). When the data were reanalyzed after ~ vanced and metastatic PC.>>'82* Although the efficacy of second-line

Table 3. Grade 3 or Higher Adverse Events (Safety Population)
Gemcitabine .
(n = 273) P {Fisher’s exact test)
Event No. % No. % No. % Gemcitabine v S-1 Gemcitabine v GS
“Hematologic - Sl e i T T g S e
Leukocytes Do BBl R8T 0 8T 0 37.8 <001 i <001
Neutrophils iz a0 24 o 88 166 622 <001 T e 001
Platelets o 30 10 S4B 4B 172 <0t - .05
Hemoglobin = 3900143 26 ; 96 - . .46 172 L R e
Nonhematologic
ALT 41 15.0 16 5.9 29 10.9 < .001 .16
AST 41 15.0 21 7.7 32 12.0 .01 32
Bilirubin 26 9.5 39 14.3 23 8.6 .09 77
Fatigue 10 3.7 18 6.6 13 4.9 13 53
Rash 2 0.7 2 0.7 11 4.1 1.00 .01
Anorexia 20 7.3 31 1.4 25 9.4 11 A4
Diarrhea 3 1.1 15 5.5 12 4.5 .004 .02
Mucositis/stomatitis 0 0.0 2 0.7 6 2.2 .25 .01
Nausea 5 1.8 5 1.8 12 4.5 1.00 .09
Vomiting 2 0.7 4 1.5 12 4.5 45 .006
Febrile neutropenia 1 0.4 1 0.4 5 1.9 1.00 12
Infection with normal ANC 6 2.2 7 2.6 6 22 79 1.00
Pneumonitis 5 1.8 0 0.0 2 0.7 .06 .45
Note. Grades of adverse events were defined according to the Common Terminology Criteria for Adverse Events (version 3.0).
Abbreviations: ANC, absolute neutrophil count; GS, gemcitabine plus S-1.
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S-1 v Gemcitabine: Hazard ratio, 0.84 (95% Cl, 0.57 to 1.22)

1.0 GS v Gemcitabine: Hazard ratio, 0.67 {95% Cl, 0.46 to 0.99)
Median overall survival: Gemcitabine, 12.7 months
_ 0.8+ S$-1, 13.8 months
g - GS, 15.9 months
= o
>
S .2 06-
[72) g = Gemcitabine
= 2 = §-1
T 2 04
L O
S -
o
0.2
T T T T T T
0
No. at risk
Gemcitabine 66
S-1 68
GS 68
1.0
Med?z;ﬁ'\d\}eféll survival; Gemcitabine, 8.3 months
_ 0.8 S-1, 7.4 months
g GS, 9.4 months
= o
>
£ .2 06 i
3 == Gemcitabine
Lg o §-1
T O 044 = GS
L Q.
S =
o
0.2
T T T T T T
0 6 12 18 24 30 36

Time {months)
No. at risk g e

Gemcitabine 211 132 62 24 ke
51 212 129 66 24 3
GS 207 148 65 16 2

‘this formidable disease.

Fig 4. Kaplan-Meier estimates of overall survival in (A) locally advanced diééaéé

and (B) metastatic disease. GS, gemcitabine plus S-1.

therapy was not analyzed in this study, a phase II study of second-line
S-1 in patients with gemcitabine-refractory PC showed a 15% re-
sponse rate and 58% disease control rate.”> Compared with the GS
group, which had no promising second-line therapy, the use of S-1 as
second-line therapy in the gemcitabine group might have contributed
to prolonged survival.

The lack of a significant difference in OS between gemcitabine
and GS suggests that gemcitabine and S-1 could be used sequentially
rather than concurrently. However, the GS group showed a high
response rate and favorable PES, with a better HR of 0.66 compared
with other gemcitabine-based combination regimens in other phase
111 studies (HR = 0.75 to 1.07).>'2%?>2* Furthermore, the GS group
showed a favorable HR for OS in patients with locally advanced
disease or patients with a performance status of 1 in the subgroup
analyses. Therefore, it is speculated that there may be room to
select GS therapy, depending on the profile of the patients and
further investigations.

Regarding oral fluoropyrimidines other than S-1, capecitabine
has been studied in patients with PC, mainly in the West. In two phase

www.jco.org

III studies, a combination of gemcitabine plus capecitabine did
not significantly prolong survival as compared with gemcitabine
alone.”®?® The results of a meta-analysis of these phase III studies,
however, demonstrated that survival was significantly prolonged by
combined treatment, with an HR of 0.86,2° which is similar to the HR
for GS in the present study (0.88).

One limitation of our study is that it is uncertain whether our
results can be simply extrapolated to Western patients because phar-
macokinetics and pharmacodynamics of S-1 between Westerners and
East Asians may be different.”>*” Although S-1 is available for PC only
in Japan at the moment, if S-1 is used in Western patients, its effective-
ness should be monitored and the dose should be carefully adjusted
accordingly. Another potential limitation is that the protocol-
specified nonmferlonty margin of 1.33 may be large. However, the
result of point estimate of the -of S-1 was 0.96 and actual upper
limit of the 97.5% CI was 1.1 sufﬁcxently lower than the

gemc1tab1ne ina phase III s rtin HR of 0. 57, the devel-
opment of gemc1tab1ne-free combir aﬁ :)ﬁn reglmens for first-line treat-
ment seems to be warranted. However, because FOLFIRINOX
requires the placement of a central venous access port for continuous
intravenous infusion of fluorouracil, it can be expected that S-1, an
oral fluoropyrimidine, will replace the continuous infusion of fluo-
rouracil in the future.

In conclusion, this study has verified the noninferiority of S-1 to
gemcitabine, thereby suggesting that S-1 can be used as first-line
therapy for locally advanced and metastatic PC. Because S-1 was
confirmed to be a key treatment for PC, S-1-based regimens are
expected to be developed in the future to improve the management of
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Members of the Gemcitabine and S-1 Trial (GEST) Group

Steering committee. T. Okusaka, S. Egawa, J. Furuse, T. Yamaguchi, H. Ueno, T. Hatori, S. Ohkawa, N. Boku, K. Yamao, T. loka, A
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Fukutomi; Kumamoto University: H. B
Nara Medical University: M. Sho; K
Sapporo-Kosei general Hospital: H. .
Hospital: H. Fujii; National Hospi
Department of Medical Oncology:’ : )
of Hepatology and Pancreatology: T. jinkai Hospital: H. Maguchl, Kyorin Un
University Hospital: S. Matsumoto; Saitama Medical University International Medical Center
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O. Kurai; Kochi Health Sciences Center: A. Tsuji; National Kyushu Cancer Center: A. Funakos 1, Furukawa, Niigata Cancer Center
Hospital: Y. Tsuchiya; Chiba Cancer Center: T. Yamaguchi; Osaka Red Cross Hospital: Y. Okabe; Tohoku University Graduate-Schooleof
Medieine, Division of Gastroenterology: K. Sato; Tohoku University Graduate-School-of-Medicine, Division of Gastroenterological
Surgery: F. Motoi; Matsusaka Chuo General Hospital: H. Naota; Kyoto Second Red Cross Hospital: K. Yasuda; Hyogo College of
Medicine: J. Fujimoto; Toyama University Hospital: A. Hosokawa; Fukuoka University Chikushi Hospital: T. Ueki; Hokkaido Social
Insurance Hospital: K. Furuya; Kameda Medical Center: Y. Oyama; Nagoya Medical Center: H. Iwase; Shinshu University Hospital: N.
Arakura; Yodogawa Christian Hospital: A. Watanabe; Osaka Medical College Hospital: H. Takiuchi; Kitano Hospital: S. Yazumi; Sakai
Municipal Hospital H. thato, Kawasaki Medical School Hospital: K. Yoshjda, Onomichi General Hospital K. Hanada; Kagawa

: ]. Furuse; Kyoto
1d0 University Hospital:

Yokohama Hospital: K. Shimada; Shlzuoka General Hosp1tal K Matsumura, Hyogo Cancer Center: H. Nishisaki; Kanazawa University
Hospital: S. Yano; Hiroshima Prefectural Hospital: K. Shinozaki; University of Miyazaki Hospital: H. Inatsu; Linkou Chang Gung
Memorial Hospital and Chang Gung University: Jen-Shi Chen; National Taiwan University Hospital: Chiun Hsu; Taipei Veterans
General Hospital: Jin-Hwang Liu; Chang Gung Medical Foundation, Kaohsiung: Kun-Ming Rau; Chung-Ho Memorial Hospital,
Kaohsiung Medical University: Sheng-Fung Lin; China Medical University Hospital: Chang-Fang Chiu; Mackay Memorial Hospital,
Taipei: Ruey-Kuen Hsieh; Changhua Christian Hospital: Cheng-Shyong Chang; Chi Mei Medical Center, Yong Kang: Wei-Shou Huang;
Chi Mei Medical Center, Liou Ying: Wen-Tsun Huang; National Cheng Kung University Hospital: Wu-Chou Su.

Details of Adequate Organ Functions in Enrollment Criteria and Main Exclusion Criteria

Adequate organ functions were defined as follows: leukocyte count = 3,500/uL, neutrophil count = 2,000/uL, platelet count
= 100,000/uL, hemoglobin level = 9.0 g/dL, serum creatinine level = 1.2 mg/dL, creatinine clearance = 50 mL/min, serum AST and ALT
levels = 150 U/L, and serum total bilirubin level = 2.0 mg/dL or = 3.0 mg/dL if biliary drainage was performed.

Main exclusion criteria were as follows: pulmonary fibrosis or interstitial pneumonia; watery diarrhea; active infection; marked
pleural effusion or ascites; and serious complications such as heart failure, peptic ulcer bleeding, or poorly controlled diabetes. Pancreatic
cancers other than adenocarcinoma or adenosquamous carcinoma (eg, anaplastic carcinoma) were excluded from the study.

Dosage Adjustment Guideline for Toxicities

All treatment cycles were repeated until disease progression, unacceptable toxicity, or patient refusal. If patients had aleukocyte count
of less than 2,000/uL, a neutrophil count of less than 1,000/uL, a platelet count of less than 70 X 10°/uL, or grade 3 or worse rash, the
administration of anticancer agents was postponed. S-1 was temporarily halted both in S-1 and in GS groups if patients had a creatinine
level of 1.5 mg/dL or higher or grade 2 or worse diarrhea or stomatitis. Treatment was discontinued if these events did not resolve within
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4 weeks after treatment suspension. In patients who experienced febrile neutropenia, grade 4 leukopenia, neutropenia, or thrombocyto-
penia or grade 3 or worse rash, the dose of gemcitabine was reduced by 200 mg/m> In patients with febrile neutropenia; grade 4
leukopenia, neutropenia, or thrombocytopenia; a creatinine level of 1.5 mg/dL or higher; or grade 3 or worse diarrhea, stomatitis, or rash,
the dose of S-1 was reduced by 20 mg/d.

Sample Size Determination: Statistical Methods

In the initial plan, the total target number of patients was set at 600, given a statistical power of 80%, an enrollment period of 3 years,
and a follow-up period of 2 years. However, because patient enrollment was faster than expected, the target number of patients was revised
to 750 to provide the study with a statistical power of 90%. Consequently, the final analysis was performed after the occurrence of 680
events had been confirmed. An interim analysis was not performed. Although the actual median OS in the gemcitabine group was better
than initially expected, because an adequate number of patients had been enrolled, a power of = 90% was maintained on recalculation of
the power on the basis of the actual results.

Quality of Life

To assess the quality of life, the health status of patlents on the EQ-5D questlonnalre was converted into a single s1mple utility index
¢ i its were estimated as the
using the generalized Wil-

coxon test.
As aresult, median QALYs were O 4011 int

in the S-1 group was similar to that in the gemc

(P = .56). The QALY value in the GS group was. 51gn1ﬁcantly ‘better than that in the gem abme group (P

AQ:H quality-of-life assessments will be reported elsewhere.

The QALY value
n the two groups
.001). The details of
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BACKGROUND: The Adjuvant Chemotherapy Trial of TS-1 for Colon Cancer (ACTS-CC) is a phase Il irfal designed to validate the
non-inferiority of S-1 to UFT/leucovorin (LV) as postoperative adjuvant chemotherapy for stage il colon cancer. We report the
results of a planned safety analysis.

METHODS: Patients aged 20—80 years with curatively resected stage lll colon cancer were randomly assigned to receive UFT/LV
(UFT, 300mgm™2 per day as tegafur; LV, 75 mg per day on days | -28, every 35 days, 5 courses) or -1 (80, 100, or 120 mg per day
on days | —28, every 42 days, 4 courses). Treatment status and safety were evaluated.

REsULTS: Of 1535 enrolled patients, a total of 1504 (756 allocated to S-1 and 748 to UFT/LV) were analysed. The completion rate of
protocol treatment was 77% in the S-1 group and 73% in the UFT/LV group. The overall incidence of adverse events {(AEs) were
80% in S-1 and 74% in UFT/LV. Stomatitis, anorexia, hyperpigmentation, and haematological toxicities were common in S-1, whereas
increased alanine aminotransferase and aspartate aminotransferase were common in UFT/LV. The incidences of > grade 3 AEs were
16% and 14%, respectively.

CONCLUSION: Although AE profiles differed between the groups, feasibility of the protocol treatment was good. Both S-1 and
UFT/LV could be safely used as adjuvant chemotherapy. '
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Colorectal cancer (CRC) was the second most common cancer
in Japan, affecting over 100000 individuals (Cancer statistics in
Japan, 2010). The fapanese Society for Cancer of the Colon and
Rectum (JSCCR) reported that recurrence rates were 3.7% for stage
I disease, 13.3% for stage II, and 30.8% for stage III (Kobayashi

*Correspondence: Dr K Sugihara; E-mail: k-sugisrg2@tmd.acjp
Received 12 December 201 1; revised 14 February 2012; accepted 20
February 2012; published online 13 March 2012

et al, 2007). Postoperative adjuvant chemotherapy for patients with
stage III CRC is now internationally accepted as a standard care to
improve outcomes. In the mid-1990s, 6 months of intravenous
(iv.) therapy with S5-fluorouracil (5-FU)/leucovorin (LV) was
established to be standard adjuvant chemotherapy for colon
cancer. Subsequently, the benefits of adding oxaliplatin to 5-FU/LV
were evaluated. At present, 5-FU/LV combined with oxaliplatin is
regarded as the standard adjuvant chemotherapy for stage III
colon cancer in western countries (Labianca et al, 2010; National
comprehensive cancer network (NCCN), 2011).
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The JSCCR Guidelines 2010 for the Treatment of Colorectal
Cancer (Japanese Society for Cancer of the Colon and Rectum,
2010) recommend four regimens as adjuvant therapy for stage III
CRC: iv. 5-FU/LV, UFT/LV, capecitabine, and FOLFOX (5-FU/LV
plus oxaliplatin). However, large population database demon-
strated that outcomes differ among subgroups of patients with
stage I1I disease (Gunderson et ai, 2010). Consequently, in Japan,
considering expected benefits and possible risks of increased
toxicity, a consensus has not been reached as to whether adjuvant
regimens containing oxaliplatin should be given to all patients with
stage 11T disease. Actually, in Japan, several oral 5-FU derivatives
are available, and oral 5-FU agents have been preferred because of
their convenience. About 80% of CRC patients received adjuvant
chemotherapy using oral 5-FU agents, UFT/LV is one of the most
widely used regimens for adjuvant chemotherapy of stage III CRC
in Japan.

UFT (Tatho Pharmaceutical Co., Ltd, Tokyo, Japan) is an oral
5-FU derivative that combines tegafur with uracil in a molar ratio
of 1:4. Tegafur is a prodrug of 5-FU, and wuracil competitively
inhibits the degradation of 5-FU by dihydropyrimidine dehydro-
genase (DPD). Concomitant use of the oral folic acid derivative
LV with UFT promotes stabilising the ternary complex and
augmenting the inhibition of thymidylate synthase (TS) by 5-FU.
The National Surgical Adjuvant Breast and Bowel Project (NSABP)
C-06 trial, which enrolled 1608 patients with stage II or III colon
cancer in the United States, demonstrated non-inferjority of UFT/
LV to iv. 5-FU/LY in terms of efficacy and safety (Lembersky
et al, 2006), and demonstrated better convenience of UFT/LV
(Kapec et al, 2007).

§-1 (TS-1; Taiho Pharmaceutical Co., Ltd) is another oral 5-FU
derivative available for CRC in Japan. It combines tegafur,
gimeracil, and oteracil, in a molar ratio of 1:0.4:1 (Shirasaka
et al, 1996). Gimeracil, a DPD inhibitor, is about 200-fold more
potent than uracil. Oteracil inhibits the conversion of 5-FU
to active metabolites in the gastrointestinal tract, resulting in
reduction of gastrointestinal toxicity of 5-FU. The phase II trial of
monotherapy with S-1 for metastatic CRC showed response rates
about 35%, which were higher than that of UFT/LV (Ohtsu et al,
2000). In a large phase III study in patients with stage II
and III gastric cancer (Adjuvant Chemotherapy Trial of TS-1 for
Gastric Cancer (ACTS-GC) trial), 1 year of postoperative
adjuvant chemotherapy with 5-1 compared with surgery alone
disclosed significantly prolonged relapse-free survival and
overall survival (Sakuramoto et al, 2007). S-1 is now widely used
as the standard adjuvant chemotherapy for GC. However,
the efficacy of S-1 as adjuvant chemotherapy on CRC has not
been established.

S-1 has several advantages, including slightly higher anti-
tamour activity, low costs, and easy administration, that is, twice
daily after meals (UFT/LV is given three times daily, more than 1 h
after or before meals). In addition, because of differences in the
mechanisms of action, $-1 may be useful in a different subset of
patients and have a distinct toxicity profile from that of UFT/LV.
S-1 may thus become a new, more convenient option of adjuvant
regimen.

We designed a study named ACTS-CC (ACTS for Colon Cancer)
to verify the non-inferiority of S-1 to UFT/LV, and thereby confirm
the usefulness of adjuvant chemotherapy with S-1 for stage III CRC
(ClinicalTrials.gov: no. NCT00660894). The primary endpoint is
disease-free survival rate at 3 years after finishing enrolment.
Enrolment started in April 2008 and was completed in June 2009.
Final conclusions regarding the therapeutic usefulness of these
regimens will be open in.2012. But, safety data of UFT/LV and $-1
from large trials with CRC is still unclear, although they are now
widely used clinically in Japan. We therefore report the results
of a planned interim analysis limited to the safety data in this
study, to contribute to the safer use of these regimens in clinical
practice.

© 2012 Cancer Research UK

Safety in ACTS-CC ¢rial: UFT/LY vs §-1 for colon cancer
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@

MATERIALS AND METHODS

Enrolment and assignment

This study was conducted in accordance with the ‘Declaration
of Helsinki’ and the ‘Ethical Guidelines for Clinical Research’, and
was approved by the Institutional Review Boards of each
participating institute. Written informed consent was obtained
from all patients before enrolment.

Eligible patients were centrally registered by using a Web
enrolment system. The main eligible criteria were as follows: aged
20-80 years, histologically confirmed stage III colon adenocarci-
noma after curative surgery, starting chemotherapy within 8 weeks
after surgery, performance status of 0-1, adequate oral intake, and
preserved major organ functions.

Randomisation and masking

After confirming eligibility, enrolled patients were randomly
assigned to receive either UFT/LV or $-1 at the central registration
centre by a computer programme, by use of a minimisation
method with stratification by lymph node metastasis (N1 or N2)
and institution. Assignment of patients was concealed from the
investigator. Treatment assignment was not masked from the
investigators or patients.

Protocol treatment

In the UFT/LV arm, UFT was given at a dose of 300 mgm ™ per
day as tegafur in three divided doses (every 8 h) more than 1 h after
or before meals. A quantity of 75 mg per body per day of LV was
given in three divided doses simultaneously with UFT. These drugs
were orally administered for 28 consecutive days, followed by a 7-

1269

day rest. This 5-week treatment comprised one course. A total of *

five courses (25 weeks) were delivered.

In the §-1 arm, S-1 was orally given at a dose according to body
surface area (BSA; 40mg with BSA <1.25m?% 50mg with BSA
1.25-1.5m% 60 mg with BSA >1.5m?) twice daily after meals for
28 consecutive days, followed by a 14-day rest. This 6-week
treatment comprised one course. A total of four courses (24 weeks)
were delivered.

Assigned treatment was started within 8 weeks after surgery.
During protocol treatment, clinical findings and laboratory
values were evaluated every 2 to 3 weeks (evaluations at the time
of starting each course were mandatory). Protocol treatment
in each course was started and continued when the patients
fulfilled the criteria included: leukocytes >3000/mm’, platelets
>100000/mm?, haemoglobin >9.0gdl™", aspartate aminotrans-
ferase (AST) and alanine aminotransferase (ALT) <100IU17Y,
total bilirubin <2.0mgdl™’, creatinine <1.5mgdl™", no greater
than grade 1 anorexia, nausea, vomiting, and diarrhoea. If the
criteria for starting/continuing treatment are not met, treatment
was postponed or temporarily suspended until adverse events
(AEs) had become to meet the criteria. Depending upon the
severity of AEs, the dose of UFT or S-1 was reduced in accordance
with the protocol when the treatment was resumed. Once the dose
had been reduced, it was not to be increased at a later time. In the
UFT/LV group, the dose of LV was not modified.

Protocol treatment was discontinued in the cases included:
recurrence or other malignancies developed, treatment failed to be
resumed within 14 days after being postponed or temporarily
suspended (the pre-defined drug rest for each group is not
included), further dose reduction was necessary because of AEs,
and 5o on, even after the specified dose was reduced by two levels
or to minimal dose level, the physician judged that the protocol
treatment was difficult to continue, the patient requested
discontinuation of protocol treatment, and the patients withdrew
informed consent.
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Data collection

Treatment status Physicians reported the treatment status
(i.e., the number of days of administration in each course) by a
Web-based case report system.

The drug compliance for each course was defined as the ratio of
the actually taken dose to the prescribed dose, and was classified to
the following four categories: {1) 2 90% taken, (2) >75% to <90%
taken, (3) =50% to <75% taken, and (4) <50% taken.

Using reported information in the case report form, taken dose
per course was calculated for each patient as follows: (prescribed
daily dose) x (number of days of administration) X (oral drug
compliance for each course). Relative dose intensity for each
patient was defined as the ratio of cumulative taken dose during
the entire treatment period to scheduled total dose per protocol.

Completion rate of protocol treatment was defined as the ratio
of the number of patients who completed four courses of S-1
treatment or five courses of UFT/LV freatment to the number of
patients included in the safety analysis set of each group.

Safety profile  The types and severities of AEs from the start of proto-
col treatment to 30 days after the last administration were evaluated
according to the National Cancer Institute Common Terminology
Criteria for Adverse Events version 3.0 (National Cancer Institute,
Bethesda, MD, USA). The most severe grade of each AE during each
course was reported. The following AEs were required to report
as ‘priority survey items” leukocytes, haemoglobin, platelets, total
bilirubin, AST, ALT, creatinine, stomatitis, anorexia, nausea, vomiting,
diarrhoea, rash/desquamation, hyperpigmentation, and fatigue.

Statistical analysis

Data were analysed using SAS (Statistical Analysis System) version
9.1.2 (SAS Institute Inc., Cary, NC, USA). Descriptive statistics such
as means, s.d., and medians were calcolated. The incidences of cate-
gorised discrete values were expressed as percentages for each group.

RESULTS

Patients’ characteristics

From April 2008 through June 2009, a total of 1535 patients were
enrolled from 358 hospitals in Japan. After excluding 31 patients

because of the reasons shown in Figure 1, 1504 were included in
the safety analysis (756 in the S-1 group and 748 in the UFT/LV
group). The data were cut off on 11 August 2010. The
characteristics of the 1504 patients are shown in Table 1.

Table I Patients’ charactenstics
S-1 UFTILY
n=758 (%) n=748 (%)
Age (years) Median {range) 66 (23-80) — 65(32-80) —
270 years 279 (369) 252 (337
Gender Male 411 (54.4) 397 (53.1)
Female 345 (456) 351 (469)
PS (ECOG) 0 720 (952) 716 95.7)

| 36 48) 2 (43)

Tumour jocation Right colon (C, A, T) 324 429) 262 (35.0)

Left colon (D, §) 77 (36.8) 309 “1.3)
Rectasigmoid 155 (20.5) 177 3.7
Depth of tumour invasion TI 40 (5.3) 46 (CH)]
(TNM 7th) T2 76 (o 77 (103)
T3 428 (56.6) 425 (56.8)
T4 212 (28.0) 200 {26.8)
Extent of LN dissection® DI 5 07 5 {0.7)
D2 142 (18.8) 150 (20.1)
D3 609 (80.6) 593 79.3)
No, of LN examined Median (renge) 18 (1-78) 16 (1-78)
<2 181 (24.1) 206 (27.5)
212 575 #59) 542 725)
LN metastasis Nia 3P0 (437) 3B (434
(TNM 7thy Nib 265 (350) 263 (352)
N2a e (15.3) 13 (15.1)
N2b 45 (60) 47 &3y
Stage A 105 (139) 118 (158)
(TNM 7th) ne 550 (72.8) 516 {69.0)
ne 101 (134) 14 (152

Abbreviations: ECOG =The Eastern Cooperative Oncology Group; LN =lymph node;
LV = leucovorin; PS = performance status. D 1: complete dissection of pericolic/perirectal
lymph nodes D2: complete dissection of pericolic/perirectal and intermediate lymph
nodes D3: complete dissection of alf regional lymph nodes. *Extent of lymph node
dissection according to Japanese Classification of Colorectat Carcinoma.

Registered
{n=1535)

Patients randomly assigned

(n= 1535}
|
| Testarm | — | Conirol arm| J
Test arm Controf arm
51 UFTAV
{n=766) (n=769)
Excluded; Excluded;
Refuse to participate (n=4) Refuse to participate (n = 6)
L Ineligibitity proved after allocation (n=2) L_! Ineligibility proved after allocation (n=1)
Did not receive allocated treatment (n = 2) Did not receive allocated treatment (= 12)
Registration error (n = 2) Registration error (=2}
S-1 UFTALV
Safely analysis set Safety analysis set
(n=756) (n=748)
Figure | CONSORT diagram.
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