Treatment status

Completion rate of protocol treatment was 76.5% in the S-1 group
and 73.4% in the UFIT/LV group (Table 2). Discontinuation of
protocol treatment was most common during course 1 and then
decreased with courses. Among the 377 patients with discontinua-
tion of the protocol treatments, 138 (77.5% of 178 discontinuation
cases) in the S-1 group and 133 (66.8% of 199 discontinuation
cases) in the UFT/LV group did within the first two courses
(Table 2). Treatment discontinuation because of AEs was observed
in 132 patients in the $-1 group and in 134 in the UFT/LV group.
Among these patients, treatment was discontinued in 54 patients
by the AEs listed in the discontinuation criteria of the protocol, in
34 by physician’s decision for other than protocol criteria, and
in 44 by patient’s refusal related to AEs of the S-1 group, and in 67,
34, 41 of the UFT/LV group, respectively.

As for drug compliance, more than 90% of patients in both
groups were reported to take ‘>>90%’ of prescribed dose for each
course {Figure 2). The mean of relative dose intensity, inclnding
discontinuation cases, was 76.5% in the $-1 group and 76.0% in the
UFT/LV group; the median was 95% in both groups.

Safety profile

A total of 605 patients (80.8%}) in the S-1 group and 551 (73.7%) in
the UFT/LV group experienced AEs (any grades). In all, 121

Table 2 Discontinuation and completion of protocol freatment

S-1 UFTILY
n=756 (%) n=748 (%)
No. of patients completed the protocol 578 {76.5) 549 734
treatment
No. of patients with discontinuation 178 (23.5) 199 (26.6)
During course | 86 (14 78 {104)
During course 2 52 (69) 55 74
During course 3 37 (49 34 (4.5)
During course 4 3 04 27 3.6
During course 5 — — 5 0.7)

Abbreviation: LV = leucovorin.
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patients (16.0%) in the S-1 group and 108 (14.4%) in the UFT/LV
group experienced >grade 3 AEs. The incidences of AEs
pre-specified as ‘priority survey items’ are shown in Table 3.
The common AEs in any grades were anorexia, diarrhoea,
fatigue, anaemia, and hyperbilirubinemia. Stomatitis, anorexia,
rash/desquamation, hyperpigmentation, leukopenia, anaemia, and
thrombocytopenia were more frequent in the S-1 group. Increased
ALT and AST levels were more frequent in the UFT/LV group.
In the UFT/LV group, 5 patients (0.7%) experienced grade 4
increased ALT levels, and 3 (0.4%) had grade 4 increased AST
levels (some overlap). One patient in the $-1 group had grade 4
increased AST level. All these events occurred during course 1.

Table 3 Incidence of AEs for entire treatment period (worst grade)
s-1 UFTILY
n=756 n=748
Any grades >Grade3 Anygrades 2Grade3l
Events n (%) n (%) n (%) n (%)
Clinical findings
Stomatitis 146 (193) 9 (1.2 103 (138 3 (04
. Anorexia 242 (320) 37 (49 187 (250) 26 (35
Nausea %6 (O 12 {16 142 (190) 9 (12
Vormiting 48 (63) 6 {08 58 (78 6 (08
Diarrhoea 177 (34 33 (44 178 (238 41 (55
Rash/Desquamation 114  (IS.1) 2 {03y 75 (100) 4 (05
Hyperpigmentation 201 (266) —  — 95 (127) — —
Fatigue 208 (275 18 (24) 186 (2490 1l (1Y)
Laboratory findings
Leukocytes 136 (180) 5 (07) 93 {1249y 3 (04
Haemoglobin 246 (325) 7 (0% 199 (26.6) I @n
Platelets 96 (127 1 @) 55 {74 3 @04
Total bilirubin 195 (258) 9 (1) 173 @230) 11 (L5
AST 114 (51 6 (08 152 Q03) 6 (D)
ALT 100 (132) 8 (L) 160 Q14 25 (33)
Creatinine % 48 0 (0 34 (45 4 (05
Abbreviations:  AEs=adverse  events; AlT=alanine  aminotransferase;

AST =aspartate aminotransferase; LV = leucovorin.

Drug compliance:

B >90%taken M =75 to <80% taken

% >50 to <75% taken B <50% taken

90%

Patients (%)

No. of course 1 2 3 4

No. of patients n=756 n=670 n=618 n=581
in each course S

0.3%

0.3%

0.4%
5, 017.%%

1 2 3 4 5
n=748 n=670 n=615 n=581 n=554
UFTILY

Figure 2 Drug compliance in each course. Each shaded region represents the percentage of patients receiving the indicated proportion of the scheduled

dose per protocadl in a given course. Abbreviation: LV = leucovorin.
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Grade 4 haematological toxicities were as follows: anaemia in
one patient, leukocytopenia in two, neutropenia in one in the $-1
group (some overlap), and anaemia in one patient in the UFT/LV
group. Grade 3 neutropenia was developed in 10 patients (1.3%) in
the S-1 group and 2 (0.3%) in the UFT/LV group.

The other common AEs in any grades were taste alteration (4.0%
in the S-1 group and 3.2% in the UFT/LV group) and eye-related
symptons, including tearing, keratitis, and conjunctivitis (3.8% in
the S-1 group and 0.4% in the UFT/LV group).

There were two deaths in the UFT/LV group, which was not
ruled out to be related to the protocol treatment. One patient had
diarrhoea leading to dehydration, metabolic acidosis, and acute
respiratory distress syndrome during the first course. In the other
patient, aspiration pneumonia associated with postoperative bowel
obstruction, which developed during course 5, lead to respiratory
failure.

DISCUSSION

This paper reported the results of an interim analysis of safety data
obtained from the phase III study of 1504 patients with stage III
colon cancer, who received postoperative adjuvant chemotherapy
with UFT/LV or §8-1.

The overall incidence of AEs {any grades) was 80.0% in the S-1
group and 73.7% in the UFT/LV group, and that of > grade 3 AEs
were 16.0% and 14.4%, respectively. In short, about 80% of AEs
were mild or moderate AEs such as grade 1 1o 2. The completion
rate of protocol treatment was favourable (76.5% in the S-1 group
and 73.4% in the UFT/LV group), and treatment was discontinued
in some patients during the early courses in both groups. Careful
watch in early courses, adequate supportive care, and temporary
suspension is important to complete the adjuvant chemotherapy
with UFT/LV or S-1.

The present study is the first large trial of adjuvant chemother-
apy with S-1 in patients with CRC. As compared, AEs of the S-1
group in this study with those of the ACTS-GC trial in
which l.year S-1 was used for adjuvant chemotherapy in GC
(Sakuramoto et al, 2007), AE profiles in both trials were similar;
the common AEs were anaemia, anorexia, diarrhoea, fatigue, and
hyperpigmentation. However, the overall incidence of AEs was
higher in the ACTS-GC trial. It may be because of the longer

Tahle 4 Reported incidence of AEs with other regimens

treatment duration of S-1 in the ACTS-GC trial. The proportion of
patients who were in treatment at 6 months was similar: 77.9% in
the ACTS-GC trial and 76.5% in this study.

On the other hand, potential racial differences of the tolerability
for fluoropyrimidines had been reported (Haller et al, 2008).
When the pharmacokinetics and pharmacodynamics of S-1 were
compared between Caucasian and East Asian patients with solid
malignancy including CRC, grade 3-4 gastrointestinal toxicities were
more common in Caucasians than Asians, although exposure to 5-
FU concentration was similar in both groups (Chuah et al, 2011).

In the NSABP C-06 trial (Lembersky et al, 2006), which was
conducted in the United States, AEs in 774 patients who received
UFT/LV was observed in 93.5% (> grade 3, in 38.2%).
Gastrointestinal toxicity (i.e, diarrhoea, nausea, and vomiting)
was considerably less developed in this study, whereas the
incidence of haematological toxicity was similar in both studies
(Table 4). The difference of AE profiles between Japan and the
United States of the bridging study of UFT/LV for unresectable
CRC showed similar tendency (Shirao et al, 2004).

The UFT/LV treatment sometimes causes liver dysfunction (i.e,,
increased AST, ALT levels, and hyperbilirubinemia). In this study,
five patients (0.7%) in the UFT/LV group had grade 4 liver
dysfunction; all cases developed during course 1. The survey
performed by the pharmaceutical company reported the similar
observations of liver dysfunction caused by UFT, with the highest
incidence within 2 months after start of treatment. Therefore,
patients treated with UFT/LV are better to be watched carefully
about liver dysfunction, and liver function is recommended to be
regularly evaluated in early period in treatment.

Because of the different mechanisms of action between S-1 and
UFT/LV, AE profiles were expected to differ between two groups.
The common AEs were stomatitis, anorexia, rash/desquamation,
hyperpigmentation, leukopenia, anaemia, and thrombocytopenia
in the S-1 group, and increased ALT and AST levels in the UFT/LV
group. Derivatives of 5-FU have been reported to cause
keratoconjunctival epithelial disorders due to impaired DNA
synthesis, which lead to secondary tear-duct occlusion accom-
panied by lacrimation (Hassan et al, 1998). This study disclosed
that the incidence of eye-related symptoms differs between S-1 and
UFT/LV. This study is designed to investigate mRNA expression
levels and DNA copy numbers of 5-FU-related enzymes, and
to clarify relationship between AEs profiles and the results

Lembersky et af (2006)

UFTILY (n=T774)

. 5-FUILV® (n =759)

Twelves et af (2005)
Capecitabine (n=995)

André et of (2004)
FOLFOX4 (n=1108)

Any

Any >Grade 2 Grade Any = Grade Any "> Grade
Events grades (%) 3(%) grades (%) 3 (%) grades (%) 3 (%) grades (%) 3 (%)
Clinical findings
Stomatitis 26 13 24 0.5 22 2 42 3
Nausea 54 7 65 7 } 3% } 3 74 5
Vomiting 28 4 31 7 47 6
Diarrhoea 75 29 79 29 46 b 56 il
Skin disorders 22° 13° 20° .1® — — 3P 2
HFS — 07 — 02 60 17 — —
Paraesthesia ~— — — — — —_ 92 12
Laboratory findings
Leukocytes 17 0 22 0.7 <10 — — —
Granulocytes 20 1.3 27 1.3 3 2 79 41
Haemaoglobin — — — —_ <10 — 76 0.8
Platelets — — — —_ <10 — 77 17
Total bilirubin 7 0.3 4 — 50 20 — —

Abbreviations: AEs = adverse events; FOLFOX = 5-FU/LV plus oxaliplatin; HFS = hand—foot syndrome; iv. = intravenous; LV = leucovorin. *Treatment schedule reported from

the Roswell Park Memorial Institute. Pincluding HFS.
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of molecular study. When final results will be open, causes of '

different profiles of AEs will be disclosed.

The profiles and severity of AEs in this study were not worse than
the reported AEs with other regimens of adjuvant chemotherapy
(Table 4), and were acceptable. Hand~foot syndrome (HFS) was
more common in capecitabine (Twelves et al, 2005), whereas
zgrade 3 HES in this study was 1.3% in the S§-1 group and
0.9% in the UFT/LV group. Haematological toxicities were more
common in the regimens containing oxaliplatin {André et al, 2004).
As mentioned above, gastrointestinal toxicities were fewer in this
study, possibly because of racial differences.

In conclusion, the present analysis showed that the AE profiles
differed between UFT/LV and S-1, whereas the incidence of
Zgrade 3 AEs was low in both groups. The high completion rate
of the protocol treatment with good drug compliance may
indicate both regimens are acceptable treatment as adjuvant
chemotherapy for CRC.
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Abstract

Background: Adjuvani chemotherapy for stage [ll colon cancer is internationally accepted as standard treatment
with established efficacy, but the usefulness of adjuvant chemotherapy for stage Il colon cancer remains
controversial. The major Western guidelines recommend adjuvant chemotherapy for “high-risk stage I cancer, but
this is not clearly defined and the efficacy has not been confirmed.

Methods/design: SACURA trial is a multicenter randomized phase il study which aims to evaluate the superiority
of 1-year adjuvant treatment with UFT to observation without any adjuvant treatment after surgery for stage |l
colon cancer in a large population, and to identify "high-risk factors of recurrence/death” in stage Il colon cancer
and predictors of efficacy and adverse events of the chemotherapy. Patients aged between 20 and 80 years with
curatively resected stage Il colon cancer are randomly assigned to a observation group or UFT adjuvant therapy
group {UFT at 500-600 mg/day as tegafur in 2 divided doses after meals for 5 days, followed by 2-day rest. This
1-week treatment cycle is repeated for 1 year). The patients are followed up for 5 years until recurrence or death.
Treatment delivery and adverse events are entered into a web-based case report form systern every 3 months. The
target sample size is 2,000 patients. The primary endpoint is disease-free survival, and the secondary endpoints are
overall survival, recurrence-free survival, and incidence and severity of adverse events. In an additional translational
study, the mRNA expression of 5-FU-related enzymes, microsatellite instability and chromosomal instability, and
histopathological factors including tumor budding are assessed to evaluate correfation with recurrences, survivals
and adverse events.

Discussion: A total of 2,024 patients were enrolled from Qctober 2006 to July 2010. The results of this study will
provide important information that help to improve the therapeutic strategy for stage |l colon cancer.

Trial registration: ClinicalTrials.gov NCT00392899.
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Surgery-alone, Randomized controlled trial, Japan

* Correspondence: k-sugl.srg2@tmdacjp

'Department of Surgical Oncology, Tokyo Medical and Dental University,
Graduate School, 1-5-45 Yushima, Bunkyo-ku, Tokyo 113-8519, Japan
Full fist of author information is available at the end of the article

© 2012 Ishiguro et al; licensee BioMed Central Lid. This is an Open Access article distributed under the terms of the Creative

O Biumed Central  commons Auribution License {hitp/creativecommons org/licenses/by/20), which permits untestricted use, distribution, and
reproduction in any medium, provided the original waork is properly cited,

— 383 —



Ishiguro et al. BMC Cancer 2012, 12:281
http://www.biomedcentral.com/1471-2407/12/281

Background

In Japan, colorectal cancer is the second most common
cancer following stomach cancer, and the third most
fatal cancer following lung cancer and stomach cancer
[1]. Postoperative adjuvant chemotherapy has been
demonstrated to improve the outcome in stage III colon
cancer and is internationally accepted as standard treat-
ment. On the other hand, no consensus has been
reached on the usefulness of adjuvant chemotherapy for
stage II colon cancer.

A meta-analysis using the studies C-01 to C-04 of the
National Surgical Adjuvant Breast & Bowel Project
{NSABP} [2] showed that adjuvant chemotherapy signifi-
cantly decreased the risk of recurrence/death in both
Dukes’ B and C. However, other pooled analysis or large
population database review revealed no statistically sig-
nificant additive survival benefit of adjuvant therapy in-
cluding 5-FU +leucovorin exclusively in stage II colon
cancer [3,4].

In Japan, Sakamoto et al. [5] reported the results of
the meta-analysis that adjuvant therapy with oral 5-FU
drugs {without concomitant use of leucovorin) contribu-
ted to significant improvement in recurrence-free sur-
vival (RES) and overall survival (OS) in stage II colon
cancer. UFT (Taiho Pharmaceutical Co., Ltd., Tokyo,
Japan) is one of the most widely used oral 5-FU agent as

adjuvant chemotherapy for colorectal cancer in Japan. .

UFT is a combination drug of tegafur and uracil at a
molar ratio of 1:4 and is characterized by long mainten-
ance of a high 5-FU concentration level converted from
tegafur in blood/tumors due to inhibition of degener-
ation of 5-FU by uracil. In the randomized controlled
trial (RCT) comparing 2-year adjuvant therapy using
UFT (400 mg/body)} with observation without adjuvant
therapy in 289 patients after surgery for stage II/III
colon and rectal cancer [6], the 5-year RFS was signifi-
cantly better in the UFT group. However, the analysis
exclusively for colon cancer (160 patients) revealed no
significant difference (77.4% in the UFT group, 74.0% in
the observation group, p=0.71). In the RCT comparing
1-year adjuvant therapy using UFT (400 mg/m®/day)
with observation without adjuvant therapy in 610
patients after surgery for stage III colon and rectal can-
cer [7], 1-year treatment with UFT was well tolerated
and significantly improved the RFS and OS in rectal can-
cer, while the analysis for 332 patients with colon cancer
showed no significant difference in both the 5-year RFS
(71.3% in the UFT group, 69.6% in the observation
group, p=0.56) and OS.

Although both of the abovementioned two RCTs
[6,7] failed to demonstrate an additive effect, 1- or 2-
year postoperative adjuvant therapy with UFT alone
has often been used for stage II colon cancer in clin-
ical practice in Japan, because of its good feasibility [8]

Page 2 of 8

and low-cost. The Japanese Study Group for Post-
operative Follow-up of Colorectal Cancer reported that
the 5-year survival rate of 1,262 patients with stage II
colon cancer who underwent surgery between 1977
and 2000 was 82.1% [9]. Given such a good outcome,
it is necessary to clarify in a larger population whether
postoperative adjuvant treatment with UFT alone has
an additive effect on stage Il colon cancer compared
with observation only.

On the other hand, the reports using a large-scale
database disclosed that stage II colon cancer included
subpopulations with different prognosis [9,10]. The
major Western guidelines recommended to select the
“high-risk group of recurrence” in stage II colon can-
cer and to give postoperative adjuvant chemotherapy.
The NCCN guidelines of 2012 [11] lists T4 lesions,
number of lymph-nodes examined <12, perforation,
lymphovascular  involvement, poorly differentiated
histopathology, and perineural invasion as high-risk
factors, while the ASCO guidelines of 2004 [12] lists
inadequately sampled nodes, T4 lesions, perforation,
and poorly differentiated histology as factors for con-
sidering for adjuvant chemotherapy in stage II colon
cancer. In addition to these, high CEA is listed as
high-risk factor in the ESMO guidelines [13]. Recently,
the biomarker studies have proposed new risk factors
for recurrence/prognosis. ‘

It seems appropriate to use adjuvant chemotherapy
for a subgroup with poor prognosis in stage II colon
cancer. However, the definition of “high-risk stage II”
is not clear yet, and the efficacy of adjuvant chemo-
therapy for those patients has not been demonstrated.
We therefore conducted the SACURA trial (Surgical
Adjuvant Chemotherapy with UFT for Curatively
Resected Stage II Colon Cancer), a multicenter phase
I RCT to verify the efficacy of adjuvant chemother-
apy for curatively resected stage II colon cancer in a
large population through evaluating the superiority of
l-year adjuvant treatment with UFT to observation
without any adjuvant treatment, and to identify “high-
risk factors of recurrence” in stage II colon cancer and
predictors of efficacy and adverse events {AEs) of the
chemotherapy.

Methods/design

The design of study

This study is a multicenter randomized phase 1II trial, in
which patients with curatively resected stage II colon
cancer are randomly assigned to either the observation
group or UFT adjuvant therapy group (Figure 1). The
primary endpoint is disease-free survival (DFS), and the
secondary endpoints are OS, RFS, and incidence and se-
verity of AEs. Superiority of adjuvant therapy with UFT
compared to observation without any adjuvant therapy
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1) Pathologycally comfirmed colon Control gem
adenacarcinoma E i
S 2) Pathologically comfinmed stage O N Observation
U 3) Cunatively resected R
R 4)  Aged 20-80 years at registration [¢]
G #p 5 ECOG performance status (PS) of 0101 fempe L
E 6) No prior chemotherapy or radiotherapy L s
R for calon cancer ’; rm
I N Adjuvant therapy with UFT
) Adequate organ fonctions . T 500-600mg as tegafir in 2 devided doses
9)  Able to start the protocol treatment within Days 1+5 followed by a 2-day rest
8 weeks afier surgery Repeating for 1 year
10) Has provided written informed consent
Stratificglion factors
*Depth of tumor invasion (T3 vs. T4)
“No. of LN examined (<12 vs. 212y
“Institution
Figure 1 Study schema.
L J

is evaluated. As an additional translational study, the
surgical specimens are collected for histopathological
and biomolecular assessments.

Enroliment and allocation

Eligible patients are enrolled at the Translational Re-
search Informatics Center using a web-based system.
Patients are randomly assigned, in a 1:1 ratio, to either
an observation group or UFT adjuvant therapy group,
using minimization by introducing a random element
with a 0.8 assignment probability [14], balanced on the
following stratification factors: depth of tumor invasion
(T3 vs. T4), number of lymph-nodes examined (<12 vs.
>12) and institution (Figure 1). Treatment assignment is
not masked from the investigators and patients.

The main eligibility criteria are as follows:

Inclusion criteria
1) Histologically confirmed stage 11 colon cancer
2) Histologically confirmed adenocarcinoma
3) Has undergone curative surgery
4) Age: 20-80 years
5) ECOG performance status: 0—1
6) No prior chemotherapy or radiotherapy for colon
cancer
7) Able to take medications orally
8) Adequate organ functions as listed below
{at <14 days prior to enrollment)
i) Leukocytes: 3,500/mm?® to 12,000/mm?>
ii) Neutrophil: > 1,500/mm>
iii) Hemoglobin = 9.0 g/dL
iv) Platelet count > 100,000/mm®
v) Total bilirubin £ 2.0 mg/dL
vi) Aspartate aminotransferase (AST), alanine
aminotransferase (ALT): < 100 IU/L
vii) Creatinine: 1.5 mg/dL

9) Able to start the protocol treatment within 8 weeks
after surgery
10) Has provided written informed consent

Exclusion criteria

1) Other active malignancies {i.e. diagnosed within
5 years) (Tis colorectal cancers are allowed to
enroll)

2) Hereditary colorectal cancer

3) Severe comorbidities:
i) Severe postoperative complication
ii) Uncontrollable diabetes mellitus
iii) Uncontrollable hypertension
iv) Myocardial infarction within 6 months
v) Unstable angina pectoris
vi) Cirrhosis or liver failure
vii) Interstitial pneumonia, pulmonary fibrosis, or severe
emphysema
viif) Psychiatric disorder

4) Concern about pregnancy

5) The investigator considers the patient not suitable
for the study

Protocol treatment
Assigned treatment is started within 8 weeks after

surgery.

Observation group

Patients are followed-up without adjuvant treatment,
according to the schedule defined in the study protocol
for 5 years until recurrence, other malignancy or death
is confirmed (Figure 2).

UFT adjuvant therapy group
UFT is given at a dose of 500-600 mg/day as tegafur in
2 divided doses after meals for 5 days, followed by a
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2-day rest [8]. This one-week cycle is repeated for one
year. During protocol treatment, clinical findings and
laboratory values are evaluated every month.

Protocol treatment is started and continued when
the patients fulfill the following criteria: leukocytes
23,000/mm?, platelets >100,000/mm?® AST and ALT
<100 IU/L, total bilirubin <2.0 mg/dL, no greater than
grade 2 anorexia, nausea, vomiting, or diarrhea. If the
criteria for starting/continuing treatment are not met,
treatment is postponed or temporarily suspended
until AEs improve to meet the criteria. And then,
treatment is resumed at one dose level lower
{-200 mg). The dose can be reduced if the physician
judges that dose reduction is necessary. Once the dose
has been reduced, it is not to be subsequently re-
increased.

Protocol treatment is discontinued in the cases as
follows: treatment fails to be resumed within 29 days
after being postponed or temporarily suspended (the
planned drug rest is not included), the physician
judges that the protocol treatment is difficult to con-
tinue due to AEs, recurrence or other malignancies
develop, the patient requests discontinuation of proto-
col treatment, and the patients withdraw informed
consent.

After the completion of protocol treatment, patients
are followed-up following the same schedule as for the
observation group (Figure 2) until recurrence, other ma-
lignancy or death is confirmed.
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Evaluation of treatment delivery and adverse events
Treatment delivery (UFT adjuvant therapy group only)
Physicians report the treatment delivery via a web-based
case report system, including the followings: daily dose,
drug compliance®, temporary suspension (+/-), number
of days of suspension, reason for suspension, dose re-
duction {(+/-), etc.

* The drug compliance for each 3 months period is
defined as the ratio of the dose actually taken to the pre-
scribed dose, and is classified to the following 4 categories:
1) 290% taken, 2) 275% to <90% taken, 3) >50% to <75%
taken, and 4) <50% taken.

Safety profile (both groups)

The types and severities of AEs from the start of protocol
treatment to 30 days after the last administration are eval-
uated according to the National Cancer Institute Com-
mon Terminology Criteria for Adverse Events version 3.0.
The most severe grade of each AE is reported every
3 months. The following AEs are required to be reported
as “priority survey items”: leukocytes, hemoglobin, plate-
lets, total bilirubin, AST, ALT, stomatitis, anorexia, nausea,
vomiting, diarrhea, rash/desquamation, hyperpigmenta-
tion, and fatigue.

Statistical background
Definition of endpoint
The primary endpoint of this study is DFS, and the sec-
ondary endpoints are OS, RFS, and incidence and

( Time after surgery
2 ) = b= - R — — 53 ~ > (&) w v + L w g w
1ER R R R T N I R E I N I N
s12l2|2|g]=(3|= 'RERE 3 e 57
E - “ s g E:‘.‘i
E Szi
Patient chamcteristies
Generalclinical findings | @ | @ | @ | @ | @
Hematology/
Scrom chemostry ole | e o
Adverse events [ BN BN BN ]
Treatment
delivery/compliance O ojo|o
Tumor marker
(CEA, CA19-9) ([ F BN NN BN BN BN BN BN AN 2K BN BN BN AN BE K J
Colanoscopy or
Barinm encma exam, * ® hd bt
Abdominal
CTorUs @ L} [ ] [ ] L [ N BK K B |
Chest
CT or X-ry e @ | J ® | AN BN |
CRF submission [ ] [ ] [ [ ) [}
@ : Indicates mandatory items, O : Indicates mandatory for UFT group only.
% : To be performed if preoperative examinations of the proximal colon are inadequate.
D : To be performed mandatory at least cvery month in UFT group,
Figure 2 Observation, examination, and report schedule.
\ J
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severity of AEs. DES is defined as the time to recurrence,
other malignancies or death, whichever comes first.
Patients alive and free of recurrence or other malignan-
cies are censored at time of last follow-up. RFS is defined
as the time to recurrence or death. Patients alive and free
of recurrence are censored at time of last follow-up. The
intervals are calculated from the date of enrollment.

Definition of target sample size

In two clinical studies conducted in Japanese patients
with colon cancer in the 1990%, the 5-year DFS rate in
patients without adjuvant chemotherapy was 74.3%
{Dukes’ B) [15] and 74.0% (Dukes' B and C) [6]. Given a
recent improved surgical outcome, it was assumed that
the 5-year DFS rate would be 80% in the control group
{observation group). With an expected 5-year DFS rate
of 85% (hazard ratio: 0.729) in the study treatment group
(UFT adjuvant therapy group), a two-sided significance
level of 5%, and a power of 90%, the necessary sample
size was calculated to be 970 patients per group accord-
ing to the method described by Shoenfeld et al. [16]. A
target sample size of 1,000 patients per group (a total of
2,000 patients in two groups) was determined in consid-
eration of a 3% excluded rate.

Analysis plan

The primary analyses are done on an intent-to-treat
basis. The survival curves (DFS, OS, and RFS) are esti-
mated by the Kaplan-Meier method, and the stratified
log-rank test, stratified by the depth of tumor invasion
and the number of lymph-nodes examined, are used to
test the null hypothesis that the respective curves are
equal between the two groups. The hazard ratio is
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estimated using a stratified proportional hazard model.
A two-sided significance level of 5% is used. Subgroup
analyses are performed according to sex, age, depth of
tumor invasion, and number of lymph-nodes examined
for comparison between the two groups.

The treatment delivery in the UFT adjuvant therapy
group is summarized. The incidence of AEs between
two groups is compared with the Fisher’s exact test.

An interim analysis of the efficacy is planned at 3 years
after enrollment of the last patient. For the primary end-
point (DES), the significant levels in interim and final
analyses are determined according to « spending func-
tion (the O’Brien-Fleming type} to keep the overall type
I error at 5%.

Additional translational study

The assessments shown in Figure 3 are made in paraffin-
embedded thin sections of surgical specimens from pri-
mary tumors to evaluate the correlation with recurrences,
survivals and AEs. The details of methods and analytical
procedures will be reported separately.

Ethical matters

This study is conducted in accordance with the “Declar-
ation of Helsinki” and “Ethical Guidelines for Clinical Re-
search,” and has been approved by the Institutional Review
Boards of each participating institute. Written informed
consent is obtained from all patients before enrollment.

Discussion

This study is conducted to prospectively evaluate adju-
vant chemotherapy for stage II colon cancer in terms of
the efficacy, safety and feasibility in a large population.

metabolism, and tumor progression
- TS (thymidylate synthase)

- TP (thymidine phosphorylase)

- COX-2 (cyclooxygenase-2)

1)  Analysis of mRNA expression of enzymes related to nucleic acid metabolism, folic acid

- DPD (dihydropyrimidine dehydrogenase)

- OPRT (otate phosphoribosyl transferase)
- FPGS (folylpolyglutamate synthetase)
- VEGF (vascular endothelial growth factor)

2)  Analysis of microsatellite instability (MSI) and chromosomal instability (i.e., 18qLOH)

- tumor budding

- Crohn’s-like Iymphoid reaction
- fibrotic cancer stroma  ete.

3)  Evaluation of histopathological factors in HE-stained specimens

- extent of the poorly differentiated component

Figure 3 Items included in additional translational study.
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According to the Japanese “Guidelines for the Treat-
ment of Colorectal Cancer” [17] published by the Japa-
nese Society for Cancer of the Colon and Rectum
(JSCCR), adjuvant chemotherapy is recommended for
stage III colorectal cancer. However, in line with the
major Western guidelines [11-13], the JSCCR guide-
lines states that adjuvant chemotherapy for stage II
colon cancer is considered for patients with a “high-
risk factor of recurrence” after adequate informed con-
sent, although the efficacy of adjuvant chemotherapy
for stage II colon cancer is not clearly demonstrated
and “high-risk stage II” is not clearly defined. No def-
inite conclusion has been reached on this clinically im-
portant issue, probably for the following reasons: 1)
large number of patients would be required to evaluate
the efficacy of adjuvant chemotherapy for stage II
colon cancer because of good surgical outcome; and 2)
no high-quality RCT for stage II colon cancer alone
has been conducted.

The SACURA trial is a RCT in patients with curatively
resected stage II colon cancer, evaluating whether 1-year
adjuvant treatment with UFT improves the DFS and OS
compared with observation without adjuvant treatment
(superiority study). Between October 2006 and July
2010, a total of 2,024 patients were enrolled from the
270 institutes. In Japan, complete mesocolic excision
with central vascular ligation (D3 dissection) [17-19] is
the standard surgery for colon cancer. The institutions
which met the conditions that the member of the
JSCCR, more than 80 colorectal cancer surgery each
year and D3 dissection as routine surgery were selected
for the study to insure the quality of the study. ;

In the present study, the observation group is used to
investigate the clinicopathological high-risk factors for
recurrence, and the UFT adjuvant therapy group is used
to evaluate the effect of adjuvant therapy on the
patients with those “high-risk factors”. These assess-
ments will provide useful information to determine the
indication of adjuvant therapy for patients with stage II
colon cancer.

New reliable risk factors of recurrence other than rou-
tine items in histopathological examination are expected.
The present study evaluates the following histopatho-
logical markers as promising prognostic factors for stage
II colorectal cancer: tumor budding [20], extent of the
poorly differentiated component [21], Crohn’s-like
lymphoid reaction [22), and fibrotic cancer stroma [23).
This is the first study to evaluate those new possible
prognostic histopathological markers prospectively using
a large sample size.

In recent years, risk classification for recurrence/prog-
nosis and prediction of efficacy to chemotherapy based
on the biomolecular profiles are intensively studied. The
meta-analysis reported that MSI-high stage II colorectal
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cancer was characterized by a lower recurrence rate and
better prognosis, compared with MSI-low and
microsatellite-stable stage II colorectal cancer [24]. On
the other hand, the pooled analysis disclosed that adju-
vant chemotherapy with 5-FU drugs for MSI-high colo-
rectal cancer resulted in poorer OS than those of patients
without the chemotherapy [25], indicating that MSI may
be interesting as a predictor of efficacy to 5-FU based
chemotherapy. Deletion or loss of heterozygosity (LOH)
of the long arm of chromosome 18 (18q) is considered as
an indicator of chromosomal instability [26,27], which
can be related to carcinogenesis and tumor progression.
In the PETACC-3 molecular study [28)], both the univari-
ate and multivariate analyses in 420 patients without ad-
juvant chemotherapy after surgery for stage II colon
cancer revealed that 18qLOH was a significant factor for
poor prognosis and that MSI-high was a significant fac-
tor for good prognosis. In the present study, MSI and
18qLOH are evaluated in more patients collected pro-
spectively than those in the PETACC-3 study.

The efficacy and AEs of 5-FU drugs may be related to
5-FU-related enzymes in blood or tumor [29,30]. In
Japan, several oral 5-FU drugs with differing mechan-
isms of action have been frequently used, but few pro-
spective studies with a large sample size about this issue
have been conducted. In the present study, the tumor
mRNA expression levels of enzymes related to nucleic
acid metabolism, folic acid metabolism, and tumor pro-
gression are measured to evaluate the correlation with
the prognosis and AEs to identify predictors of efficacy
and safety. In the future, it is expected that oral 5-FU
drugs can be used in personalized ways based on differ-
ences in the appearance of these enzymes.

In conclusion, the SACURA trial is a large, multicenter
phase III RCT intended to demonstrate the efficacy and
safety of postoperative adjuvant therapy in patients with
stage II colon cancer by showing the superiority of 1-year
adjuvant treatment with UFT to observation without any
adjuvant treatrnent. The results will identify 1) “high-risk
stage II” colon cancer, 2) predictors of efficacy and AEs
of adjuvant chemotherapy with 5-FU drugs and 3} sub-
group benefited from adjuvant chemotherapy, and will
contribute to establish an improved therapeutic strategy
for stage II colon cancer.
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CASE REPORT

A 42-year-old female with a chief complaint of anorexia and ab-
dominal fullness was diagnosed with gastric cancer and referred to
our hospital in September 2008. Her oral intake was decreased to
one-third of her normal intake. She was the mother of three children
and had no significant past medical history. On physical examina-
tion, her abdomen was distended with fluid. Her ECOG perfor-
mance status was 2. Gastroduodenoscopy revealed diffuse infiltra-
tion of gastric cancer with the appearance of linitis plastica.
Pathological examination showed poorly differentiated adenocarci-
noma (Figure 1A) with a signet-ring-cell carcinoma component.
Computed tomography (CT) scan revealed massive ascites, thick-
ened gastric wall, and bilateral ovarian metastases.

Beginning in October 2008, chemotherapy with weekly 5-fluoro-
uracil, and methotrexate was administered as first-line chemotherapy.
After three chemotherapy cycles, her abdominal distension and oral
intake improved. Although the same regimen was continued for one
additional month on an outpatient basis, the patient was again admit-
ted in December 2008 with anorexia and abdominal distension due to
increased ascites, which necessitated routine twice weekly paracente-
sis. She refused peritoneovenous shunt placement.

Second-line chemotherapy using paclitaxel was administered
four times, with no tumor or ascites response. However, following
chemotherapy with docetaxel and intraperitoneal cisplatin injection,

there was a decrease in her ascites, and the patient could be
discharged.

In April 2009, she was readmitted with fatigue, anorexia, and
increased ascites. Paracentesis showed hemorrhagic ascites, which
required twice weekly drainage, and she also required weekly
transfusions. After two cycles of chemotherapy with triweekly pem-
etrexed, there was transient response, with a decrease in ascites
that changed from hemorrhagic to serous.

In June, the patient’s general status worsened, with frequent
vomiting caused by gastrointestinal stenosis, massive ascites, and
enlarged ovarian metastases (Figures 2A-B). Additionally, she also
developed dyspnea with dry cough, and lymphangitic pulmonary
metastases of the right lower lung were suspected (Figure 3A).
Since she and her family strongly desired additional chemotherapy,
the HER2 status of her gastric cancer biopsy specimen was evalu-
ated by immunohistochemistry (IHC; HercepTest™, DAKO, Copen-
hagen, Denmark) and was found to be strongly positive (3+)
(Figure 1B) in accordance with high gene ampilification of HER2
(red signal, Figure 1C).

Because of her deteriorated performance status, trastuzumab
monotherapy was initiated (4 mg/kg first dose, then 2 mg/kg
weekly). A percutaneous transesophageal gastrostomy was also
performed. After three cycles, her dyspnea improved (Figure 3A).
After six administrations of trastuzumab, the volume of ascites was

Figure 1. Pathological specimen of the primary gastric cancer. (A) Endoscopic biopsy specimen showed poorly-differentiated adenocarcinoma cells (arrows). (B) HER2
status was evaluated by IHC (HercepTest), and was found to be strongly positive (3+). (C) High gene amplification of HER2 was also seen by FISH (red signal).
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Figure 2. CT scan before and on trastuzumab monotherapy. (A-B) CT scans before treatment showed large ovarian metastasis with ascites. (C-D) CT scans after 6

administrations of trastuzumab showed that her ovarian tumors were slightly reduced.

decreased, and the frequency of paracentesis was reduced from twice
to once weekly. A CT scan showed that her ovarian tumors were slightly
reduced (Figures 2C-D). No apparent trastuzumab toxicity was
observed, and her performance status was maintained for two and
a half months. Trastuzumab monotherapy was continued for 3
months until the patient became icteric in September 2009, 11
months after the first admission and 9 months since routine para-
centesis was begun. Best supportive care was offered thereafter.

DISCUSSION

Trastuzumab, a recombinant, human-mouse chimeric monoclonal IgG1k
antibody that specifically targets HER2 protein, has improved survival in
HER2-positive breast cancer patients. In the first pivotal trial of breast
cancer, trastuzumab plus paclitaxel or an anthracycline improved overall
survival by a hazard ratio of 0.80 (95% confidence interval [Cl], 0.64-1.0,
P = 046) compared with chemotherapy alone.! In another trial, tras-
tuzumab plus docetaxel also improved breast cancer survival com-
pared with chemotherapy alone.? After these results, trastuzumab-
containing chemotherapy became the standard of care for breast
cancer patients with HER2 overexpression.®

Gastrointestinal Cancer Research

Because HER2-positive gastric cancers have been reported, the
efficacy of trastuzumab for HER2-positive gastric cancer has also
been anticipated. The ToGA study* comparing 5-fluorouracil plus
cisplatin with or without trastuzumab showed improved survival in
the trastuzumab arm with a hazard ratio for death of 0.74 (95% Cl,
0.60-0.91, P = .0,046). In contrast to breast cancer, HER2
amplification revealed by fluorescence in situ hybridization (FISH)
was seen in gastric cancers with IHC results of O or 1+ by modified
HercepTest. Therefore, when survival analysis in the TOGA study
was limited to HER2 cancers that were 2-3+ by IHC and FISH-
positive, the reduction in risk of death became more apparent (HR
0.65; 95% ClI, 0.51-0.83). No apparent increase in toxicity was
seen in the trastuzumab arm*; therefore combination chemother-
apy using trastuzumab may become the standard of care for
HERZ2-positive gastric cancer and has been approved in the United
States for this indication.

In the TOGA study screening data,® the HER2-positive rate was
higher in gastroesophageal junction cancer (33.2%) than in gastric
cancer (20.9%). In addition, the diffuse type had a lower positive
rate (6%) than the intestinal type (34 %) of gastric cancer. However,
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Figure 3. Chest x-ray before and on trastuzumab monotherapy. (A) Lymphangitic pulmonary metastases of right lower lung were suspected. (B) Abnormal finding improved
with trastuzumab.

as confirmed by experience with our patient, although patients with
diffuse-type gastric cancer are frequently HER2 negative, HER2
status of all gastric cancer types should be evaluated.

Because the ToGA study included chemonaive patients with gastric
cancer, the benefit or efficacy of chemotherapy using trastuzumab for
patients pretreated with chemotherapy is not currently known. In addition,
the antitumor effect of trastuzumab monoctherapy is not known. However,
trastuzumab monotherapy has been shown to be active with a response
rate of 15% in pretreated breast cancer (18% for 3+ IHC) ® although this
is a slightly lower response rate than for monotherapy in chemona-
ive breast cancer (35% in 3+ IHC),” and trastuzumab monotherapy
has been adopted for patients who are not considered suitable for
cytotoxic chemotherapy.?

In summary, this case was instructive for the following reasons:
(1) trastuzumab monotherapy was feasible in this heavily pretreated
patient with gastric cancer plus massive ascites, (2) trastuzumab
and sufficient supportive care were effective in improving the can-
cer-related symptoms in this patient, (3) although chemotherapy
using trastuzumab may become standard first-line chemotherapy
for patients with HER2-positive gastric cancer, trastuzumab may
even be effective in the salvage setting.
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Abstract

Background In gastric cancer patients who have positive
results for peritoneal lavage cytology the disease is defined
as CY1, and classified as stage IV, and this population has
generally suffered a dismal outcome. For this population,
we had conducted a phase II trial, with the 2-year survival
rate as the primary endpoint, to test the strategy of D2
dissection followed by chemotherapy with single-agent S-1
(1M tegafur-0.4 M gimestat—-1 M otastat potassium).
Forty-eight patients were enrolled, of whom 47 were found
to have been eligible for analysis. The 2-year survival rate
of 46 % exceeded our expectations.
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Methods Further follow up was conducted to confirm
whether radical surgery could be recommended for the
CY1 population.

Results The 5-year overall and relapse-free survival rates
were 26 and 21 %, respectively.

Conclusions Gastrectomy with curative intent could be
considered for patients with CY1 disease provided they are
scheduled to receive effective postoperative chemotherapy.

Keywords Gastric cancer - S-1 - Cytologic examination -
Peritoneal carcinomatosis

Introduction

Stage IV gastric cancer is generally considered incurable
and this population is usually ineligible for radical sur-
gery. Treatment options for this population, recommended
by the Japanese Guidelines, are chemotherapy, radio-
therapy, palliative surgery and palliative care medicine
[1]. However, several case series suggest that the possi-
bility of cure cannot be ignored in some carefully selected
populations of stage IV patients, given the improvements
in multimodal treatment [2—4]. Patients with free cancer
cells in the peritoneal cavity could constitute such a
population. Detection of free cancer cells by peritoneal
lavage cytology predicts the risk of peritoneal carcino-
matosis with high specificity [5]. When cancer cells are
detected, the positive cytology status is designated as CY1
by the Japanese classification of gastric carcinoma, 2nd
English edition [6]. Patients with CY1 status are classified
as stage IV even in the absence of macroscopic evidence
of peritoneal seeding. Whether this population should be
treated radically or palliatively has been an issue for
debate [7].
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