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This phase ll, open-label, single-arm study investigated suniti-
nib + FOLFIRI in Japanese patients with treatment-naive unresec-
table/metastatic colorectal cancer. Patients received i.v. FOLFIRI
(levo-leucovorin 200 mg/m? + irinotecan 180 mg/m?, followed by
5-fluorouracil 400 mg/m? bolus then 2400 mg/m? 46-h infusion)
every 2 weeks, and oral sunitinib 37.5 mg/day on Schedule 4/2
(4 weeks on, 2 weeks off), until disease progression or treatment
withdrawal. Progression-free survival (PFS) was the primary end-
point, with a target median of 10.8 months (35% improvement
over FOLFIRI alone). Seventy-one patients started a median of 3
(range 1-11) sunitinib cycles (median relative dose intensity,
<60%). The median PFS was 6.7 months (95% confidence interval,
4.7-9.2) by independent review, 7.2 months (95% confidence
interval, 5.4-9.5) by investigator assessment. Objective response
rate (complete responses + partial responses) was 36.6% (inde-
pendent review) and 42.3% (investigator assessment). Clinical
benefit rate (complete responses + partial responses + stable dis-
ease) was 83.1% (independent review) and 88.7% (investigator
assessment). Common all-causality, any-grade, adverse events
were: neutropenia and leukopenia (both 97.2%); thrombocytope-
nia (84.5%); diarrhea and nausea (both 78.9%); decreased appe-
tite (74.6%); and fatigue (66.2%). Neutropenia (96%) was the
most frequent grade 3/4 adverse event. This study was closed
early due to findings from a concurrent phase Ill study of suniti-
nib + FOLFIRI in non-Japanese patients with metastatic colorectal
cancer. In conclusion, the median PFS for sunitinib + FOLFIR! in
Japanese patients was shorter than the 10.8 month target, indi-
cating that sunitinib did not add to the antitumor activity of
FOLFIRL. This study was registered with ClinicalTrials.gov
(NCT00668863). (Cancer Sci 2012; 103: 1502-1507)

The median survival of patients with metastatic CRC has
improved over the past decade, from approximately
1 year with 5-FU-based monotherapy to approximately 2 years
with combination systemic therapy.”” FOLFIRI is now a stan-
dard first-line treatment for metastatic CRC."" The addition of
other agents (typically the anti-VEGF mAb, bevacizumab) to
FOLFIRI has improved patient outcomes.

Sunitinib malate (SUTENT; Pfizer, New York, NY, USA) is
an oral, multitargeted tyrosine kinase inhibitor of VEGFR-1, -2,
and -3, platelet-derived growth factor receptors (-o and -f3),
stem cell factor receptor, FMS-like tyrosine kinase 3, colony-
stimulating factor 1 receptor, and glial cell line-derived
neurotrophic receptor.>””  Sunitinib is currently approved

Cancer Sci | August 2012 | vol. 103 | no.8 | 1502-1507

multinationally for the treatment of advanced renal cell
carcinoma and imatinib-resistant/-intolerant  gastrointestinal
stromal tumor.® Tt is also now approved for the treatment of
unresectable or metastatic, well-differentiated pancreatic neuro-
endocrine tumors.®

Sunitinib has shown antitumor activity in non-clinical CRC
models, both as a single agent® and in combination with che-
motherapy (Pfizer, unpublished data, 2002). In a phase II study
of patients with previously treated metastatic CRC, single-
agent sunitinib showed some evidence of efficacy (median OS,
10.2 months in patients with bevacizumab-naive tumors;
7.1 months in patients with bevacizumab-pretreated tumors)
and the study investigators concluded that sunitinib warranted
further evaluation in combmatlon with standard regimens used
to treat metastatic CRC."

Subsequently, a phase I study investigated sunitinib com-
bined with FOLFIRI in patients with chemotherapy-naive meta-
static CRC, and identified the maximum tolerated dose of
sunitinib as 37.5 mg/day given on Schedule 4/2."" This
regimen was evaluated further in two concurrent first-line meta-
static CRC studies: a phase II, open-label, single-arm study in
Japanese patients (ClinicalTrials.gov identifier: NCT00668863);
and a phase III, double-blind, randomized study in non-Japanese
patients  (ClinicalTrials.gov identifier: NCT00457691).1%
Results of the single-arm phase II study are presented here.

Materials and Methods

Patients. Patients aged > 20 years with histologically- or
cytologically-confirmed adenocarcinoma of the colon or rec-
tum, Eastern Cooperative Oncology Group performance status
of 0 or 1, and adequate organ function were included in the
study. All patients had unresectable or metastatic disease by
diagnostic imaging and were candidates for FOLFIRI therapy.
No prior systemic chemotherapy for unresectable or metastatic
CRC was permitted (prior adjuvant therapy was allowed pro-
viding there was longer than 6 months between the end of
therapy and documentation of recurrent disease). Patlents had
measurable disease based on RECIST version 1.0.¢

Patients were excluded if they had had full-field radlotherapy
<4 weeks prior to study treatment or limited-field radiother-
apy <2 weeks prior to study treatment, or previous radiation
treatment to >30% of bone marrow. Additional exclusion

3To whom correspondence should be addressed.
E-mail: ytsuji@tonan.gr.jp
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criteria comprised: recent surgery or major bleeding; history of
abdominal fistula, gastrointestinal perforation or intra-abdomi-
nal abscess <6 months prior to study treatment (unless the
affected tissue had been removed surgically); unresolved bowel
obstruction or chronic -diarrhea; arrhythmia grade 2 or higher
(CTCAE version 3.0); clinically significant cardiovascular
disease, cardiac dysrhythmias, or prolonged QTc interval; or
central nervous system involvement.

Study design and treatment plan. This open-label, single-
arm, phase II study was carried out in multiple centers and
investigated the efficacy and safety/tolerability of sunitinib
combined with FOLFIRI in a Japanese population. The study
protocol was approved by the institutional review board or
independent ethics committee of each participating center, and
conformed to the provisions of the Declaration of Helsinki
(1996). All patients provided written informed consent.

Patients received sunitinib plus FOLFIRI as first-line ther-
apy for unresectable or metastatic CRC. Oral sunitinib
37.5 mg/day was given on Schedule 4/2. Intravenous FOLF-
IRI was given using standard procedures every 2 weeks: levo-
leucovorin 200 mg/m?; irinotecan 180 mg/m?% immediately
followed by 5-FU 400 mg/m? bolus then 5-FU 2400 mg/m?>
as a 46-h infusion. Treatment cycles were 6 weeks in duration
(each 6-week sunitinib cycle included three cycles of FOLF-
IRD).

Treatment was continued until disease progression or with-
drawal of treatment for another reason. Dose delays or reduc-
tions were permitted to manage treatment-related AEs. For
sunitinib and FOLFIRI, dose delays >4 weeks were generally
not permitted. Sunitinib doses could be reduced to 12.5 mg/
day; FOLFIRI doses could be reduced according to institu-
tional practices or guidelines provided in the study protocol.
The use of hematopoietic growth factors was permitted.

Study assessments. The primary study endpoint was PFS,
defined as time from the date of enrolment to first documenta-
tion of objective tumor progression or death due to any cause,
whichever occurred first. Secondary endpoints included OS,
RECIST-defined ORR and CBR,"® and safety.

Tumors were imaged at baseline, every 6 weeks, when dis-
ease progression was suspected, to confirm an objective
response (partial response or complete response) >4 weeks
after initial documentation of response, and at the end of treat-
ment/study withdrawal (if not carried out in the previous
6 weeks). Tumor assessments were subjected to review by
study investigators and members of an Independent Radiologi-
cal Committee.

Safety was evaluated based on AEs, laboratory results, phys-
ical examinations, vital signs, performance status, and electro-
cardiograms. Severity of AEs was graded using the National
Cancer Institute CTCAE (version 3.0).

A Steering Committee reviewed efficacy and safety data
periodically throughout the study and made recommendations
regarding study amendment, continuation, and discontinuation.

Statistical methods. As this was a single-arm, exploratory,
phase II study, there were no formal hypotheses for statistical
testing. The planned sample size of 70 patients was determined
based on assumptions that median PFS would be 8.0 months
for patients receiving FOLFIRI alone (historical data)'* and
10.8 months for patients receiving sunitinib plus FOLFIRI (a
35% improvement). Seventy patients would permit construc-
tion of a two-sided 95% CI with a width of approximately
7.2 months, if patient accrual was accomplished in 2 years and
follow-up continued for 2 years.

The efficacy and safety analysis population included all
enrolled patients with adenocarcinoma of the colon or rec-
tum and unresectable or metastatic disease who had received

Table 1. Baseline characteristics of Japanese patients with
unresectable/metastatic colorectal cancer treated with sunitinib and
FOLFIRI (n = 71)

Sunitinib 37.5 mg/day
(Schedule 4/2) plus

FOLFIRI

Gender, n (%)

Male 42 (59.2)

Female 29 (40.8)
Median age, years (range) 60 (26-78)
ECOG performance status, n (%)

0 55 (77.5)

1 16 (22.5)
No. of organ sites with disease, n (%)

1 47 (66.2)

>1 24 (33.8)
Primary tumor site, n (%)

Colon 37 (52.1)

Rectum 34 (47.9)
Prior adjuvant treatment, n (%) 8(11.3)
Prior surgery, n (%) 53 (74.6)
Prior radiation therapy, n (%) 3(4.2)
Prior systemic therapy, n (%)t

1 regimen+ 6 (8.5)

2 regimens# 2(2.8)

None 60 (84.5)

tn = 3 unknown. #Patients received prior adjuvant therapy which was
allowed providing there was >6 months between the end of therapy
and documentation of recurrent disease. ECOG, Eastern Cooperative
Oncology Group; FOLFOR, leucovorin, 5-fluorouracil, and irinotecan;
Schedule 4/2, 4 weeks on treatment followed by 2 weeks off.

Table 2. Study treatment exposure in Japanese patients with unresectable/metastatic colorectal cancer treated with sunitinib and FOLFIRI

(n=71)

Sunitinib 37.5 mg/day (Schedule 4/2) plus FOLFIRI

Sunitinib Irinotecan Leucovorin 5-FU bolus 5-FU infusion

Median no. of cycles started (range) 3(1-11) 3 (1-11) 3 (1-11) 3(1-11) 3(1-11)
Patients with > 1 dose delay, n (%) 47 (66.2) 61 (85.9) 61 (85.9) 58 (81.7) 61 (85.9)
Patients with > 1 dose interruption, n (%) 70 (98.6) 6 (8.5) 4 (5.6) - 4 (5.6)
Patients with dose reductions, n (%)

1 reduction 36 (50.7) 40 (56.3) 14 (19.7) 38 (53.5) 35 (49.3)

> 2 reductions 6 (8.5) 10 (14.1) 2 (2.8) 4 (5.6) 6 (8.5)
Median relative dose intensity, % (range) 53 (11-92) 49 (27-80)t 58 (27-80)t - 52 (27-77)t

tn = 70. -, not available; FOLFORI, leucovorin, 5-fluorouracil (5-FU), and irinotecan; Schedule 4/2, 4 weeks on treatment followed by 2 weeks off.

Tsuji et al.
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at least one dose of study medication. Time-to-event end-
points were analyzed using Kaplan-Meier methods. Other
efficacy and safety data were summarized using descriptive
statistics.

Results

Study conduct, patients, and treatments. Enrolment began in
April 2008, with 71 patients enrolled by May 2009. In June
2009, the study was closed early when the concurrent phase
III study of the same treatment regimen in non-Japanese
patients with metastatic CRC (ClinicalTrials.gov identifier:
NCT00457691) was halted due to futility."'* Sunitinib discon-
tinuation was recommended, or left to investigator discretion
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Fig. 1. Kaplan-Meier curve of progression-free survival (independent
assessment) in Japanese patients with unresectable/metastatic colorec-
tal cancer who were treated with sunitinib and FOLFIRI.

Table 3. Post-hoc analysis of progression-free survival according to
baseline variables in Japanese patients with unresectable/metastatic
colorectal cancer were treated with sunitinib and FOLFIRI (n = 71)

Variable n Median PFS (months) HR (95% Cl)

Age
<65 50 6.7 1.2 (0.6-2.3)
>65 21 6.3

Gender
Male 42 7.6 1.4 (0.8-2.5)
Female 29 5.3

Primary disease site
Colon 37 6.3 1.2 (0.7-2.2)
Rectum 34 7.5

Time since diagnosis
<7 weeks 47 5.6 1.0 (1.0-1.0)
>7 weeks 24 7.5

ECOG PS
0 54 7.5 0.5 (0.3-1.1)
1 17 4.7

Disease stage
<V 18 15.5 0.5 (0.2-1.2)
v 53 6.7

No. of disease sites
1 47 7.5 0.61 (0.3-1.1)
>1 24 4.7

Cl, confidence interval; ECOG PS, Eastern Cooperative Oncology Group
performance status; HR, hazard ratio; PFS, progression-free survival.

1504

in patients with clinical benefit. The efficacy and safety analy-
sis population comprised all 71 patients.

Patient baseline characteristics are summarized in Table 1.
Patients started a median of three treatment cycles (range, 1-
11; Table 2). Overall, the sunitinib dose was delayed in 66%
of patients, was interrupted in 99% of patients, and was
reduced in 59% of patients (Table 2). The resulting median
sunitinib RDI was <53%. The median RDI for irinotecan, leu-
covorin, and 5-FU was <58% (Table 2). Most patients with-
drew from study treatment/the study due to disease progression
(59%, n = 42) or AEs (18%, n = 13).

Efficacy. At the time of data analysis, 44 patients (62.0%)
had progressed (by independent review); median PFS was
6.7 months (95% CI, 4.7-9.2; Fig. 1). By investigator assess-
ment, 45 patients (63.4%) had progressed; median PFS was
7.2 months (95% CI, 5.4-9.5). Post-hoc analyses of PES by
baseline characteristics are shown in Table 3.

At the time of data analysis, eight patients (11.3%) had died
(7 [9.9%] due to the disease under study and 1 [1.4%] due to
other causes) and median OS had not yet been reached (due to
early study closure).

The ORR by independent assessment was 36.6% (one com-
plete and 25 partial responses; Fig. 2, Table 4), and the CBR
was 83.1% (Table 4). The investigator-assessed ORR was
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Fig. 2. Change from baseline in target lesion size per evaluable
patient (independent assessment). Seventy-one Japanese patients with
unresectable/metastatic colorectal cancer were treated with sunitinib
and FOLFIRI. CR, complete response; PD, progressive disease; PR, par-
tial response; SD, stable disease.

Table 4. Best overall objective response (independent assessment) in
Japanese patients with unresectable/metastatic colorectal cancer
treated with sunitinib and FOLFIRI (n = 71}

Sunitinib 37.5 mg/day
(Schedule 4/2) plus

FOLFIR!
Best overall objective response, n (%)
Complete response 1(1.4)
Partial response 25 (35.2)
Stable disease/no response 33 (46.5)
Obijective progression 6 (8.5)
Early deatht 1(1.4)
Indeterminate 5 (7.0)

Objective response rate, % (95% exact
confidence interval¥)

36.6 (25.5-48.9)

tPatient died prior to having sufficient evaluations for overall
response. fCalculated using exact method based on binomial distribu-
tion. FOLFORI, leucovorin, 5-fluorouracil, and irinotecan; Schedule 4/2,
4 weeks on treatment followed by 2 weeks off.

doi: 10.1111/.1349-7006.2012.02320.x
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Table 5. Adverse events, regardless of causality, reported in >20% of patients with unresectable/metastatic colorectal cancer treated with

sunitinib and FOLFIRI (n = 71)

Sunitinib 37.5 mg/day (Schedule 4/2) plus FOLFIRI

Adverse event, n (%)

Grade 1 Grade 2 Grade 3 Grade 4 All grades
Neutropeniat 0 (0.0) 1(1.4) 29 (40.8) 39 (54.9) 69 (97.2)
Leukopeniat 0 (0.0) 21 (29.6) 41 (57.7) 7 (9.9) 69 (97.2)
Thrombocytopeniat 23 (32.4) 16 (22.5) 16 (22.5) 5(7.0) 60 (84.5)
Diarrhea 31 (43.7) 18 (25.4) 7 (9.9 0 (0.0) 56 (78.9)
Nausea 37 (52.1) 13 (18.3) 6 (8.5) 0 (0.0) 56 (78.9)
Decreased appetite 30 (42.3) 11 (15.5) 12 (16.9) 0 (0.0) 53 (74.6)
Fatigue 30 (42.3) 11 (15.5) 6 (8.5) 0 (0.0) 47 (66.2)
Alopecia 40 (56.3) 4 (5.6) 0 (0.0) 0 (0.0) 44 (62.0)
Vomiting 21 (29.6) 11 (15.5) 8(11.3) 0 (0.0) 40 (56.3)
Stomatitis 25 (35.2) 9 (12.7) 2(2.8) 0 (0.0) 36 (50.7)
Dysgeusia 33 (46.5) 2(2.8) 0 (0.0) 0 (0.0) 35 (49.3)
Hand-foot syndrome 23 (32.4) 5(7.0) 5 (7.0) 0 (0.0) 33 (46.5)
Anemiat 11 (15.5) 14 (19.7) 5(7.0) 2(2.8) 32 (45.1)
Constipation 24 (33.8) 5(7.0) 0 (0.0) 0 (0.0) 29 (40.8)
Pyrexia 20 (28.2) 7 (9.9) 0 (0.0) 0 (0.0) 27 (38.0)
Hypertension 9 (12.7) 9 (12.7) 7 (9.9) 0 (0.0) 25 (35.2)
Lymphocyte count decreasedt 0 (0.0) 11 (15.5) 12 (16.9) 1(1.4) 24 (33.8)
Blood albumin decreasedt 13 (18.3) 6 (8.5) 34.2) 0 (0.0) 22 (31.0)
Skin discoloration 22 (31.0) 0 (0.0) 0 (0.0) 0 (0.0) 22 (31.0)
ALT increasedt 11 (15.5) 4 (5.6) 3(4.2) 0 (0.0) 18 (25.4)
Febrile neutropeniat 0 (0.0) 0 (0.0) 17 (23.9) 0 (0.0) 17 (23.9)
AST increasedt 12 (16.9) 2 (2.8) 2 (2.8) 0 (0.0) 16 (22.5)
Blood phosphorous decreasedt 3(4.2) 4 (5.6) 8 (11.3) 0 (0.0) 15 (21.1)

tBased on adverse event reports. There was one grade 5 adverse event of myocardial infarction. ALT, alanine transaminase; AST, aspartate trans-
aminase; FOLFORI, leucovorin, 5-fluorouracil, and irinotecan; Schedule 4/2, 4 weeks on treatment followed by 2 weeks off.

42.3% (30 partial responses), and the CBR was 88.7%. Median
duration of response was 283 weeks (95% CI, 25.1-
44.3 weeks; independent review).

safety. Non-hematological, all-causality, any-grade, AEs are
summarized in Table 5. Decreased appetite (16.9%), vomiting
(11.3%), and hypertension (9.9%) were the most common
grade 3 or 4 AEs judged related to treatment. One patient, a
65-year-old woman who had smoked for 45 years, died due to
a grade 5 AE, myocardial infarction, which was considered to
be related to all study medications.

Thirty-two patients (45.1%) experienced serious AEs, con-
sidered by the investigator to be related to study treatment in
29 patients (40.8%). The most common treatment-related seri-
ous AEs were febrile neutropenia and decreased appetite
(8.5% each; Table 6).

Sixty-seven patients (94.4%) required sunitinib dose inter-
ruptions and 69 patients (97.2%) required FOLFIRI dose inter-
ruption due to AEs. Seven patients (9.9%) required sunitinib
dose reduction and 10 patients (14.1%) required FOLFIRI dose
reduction due to AEs. Study treatment (sunitinib and FOLFIR-
I) was discontinued permanently due to AEs in 13 patients
(18.3%).

Discussion

This phase II study investigated sunitinib combined with
FOLFIRI for the first-line treatment of Japanese patients with
unresectable or metastatic CRC. The study was closed early
when the concurrent phase III study of first-line sunitinib
plus FOLFIRI in non-Japanese patients with metastatic CRC
was stopped due to futility; median PFS was 7.8 months in the
sunitinib plus FOLFIRI arm, and 8.4 months in the placebo
plus FOLFIRI arm."? In the present study, median PFS

Tsuji et al.

(6.7 months by independent review; 7.2 months by investigator
assessment), as well as ORR (36.6% by independent review;
42.3% by investigator assessment) and CBR (83.1% by inde-
pendent review; 88.7% by investigator assessment), were simi-
lar to previous studies of 5-FU and irinotecan-containing
chemotherapy regimens in Japanese patients.’>2" Median
PFS in our trial was less than the target of 10.8 months (35%
improvement compared with FOLFIRI alone), indicating that
the addition of sunitinib did not result in enhanced efficacy.
The survival data were not mature at the time of analysis, due
to early study termination.

In a retrospective analysis of 48 Japanese patients with unre-
sectable, metastatic CRC who received FOLFIRI (n = 38 first-
line), median PFS was 8.4 months and the ORR was 37%.99
In 42 Japanese patients with advanced CRC (UGTIAI*1/*1,
and *1/*6 or *1/*28 genotypes) who received first-line
FOLFIRI, median PFS was 8.5-8.6 months (approximately
36.9-37.4 weeks) and ORR was 48-56%.17 In other studies
of Japanese patients with advanced or recurrent CRC, ORR
ranged between 38% and 50%.(18:19

Regrettably, the design of the present study did not include
molecular profiling or biomarker investigations, therefore pre-
cluding the identification of specific patient populations who
may benefit from the sunitinib plus FOLFIRI regimen. It is
possible that the low RDIs of 53% for sunitinib and <58%
for FOLFIRI in the present study might have led to subopti-
mal treatment benefit. It is known, for example, that
increased exposure to sunitinib is associated with improved
clinical outcome.®® The low RDIs in the present study likely
resulted from the increased toxicity (e.g. the high incidence
of severe hematologic AEs) associated with combination
treatment that resulted in dose interruption and/or dose reduc-
tion. The RDI on Schedule 4/2 was lower than on Schedule

Cancer Sci | August 2012 | vol. 103 | no.8 | 1505
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Table 6. Treatment-related serious adverse events in Japanese
patients with unresectable/metastatic colorectal cancer treated with
sunitinib and FOLFIRI (n = 71)

Sunitinib 37.5 mg/day (Schedule 4/2)

System organ class plus FOLFIRI
Preferred term n (%)
Blood and lymphatic Febrile neutropenia 6 (8.5)
system disorders Leukopenia 2(2.8)
Thrombocytopenia 2(2.8)
Lymphadenitis 1(1.4)
Neutropenia 1(1.4)
Cardiac disorders Myocardial infarction 1(1.4)
Gastrointestinal disorders Vomiting 5 (7.0)
Nausea 4 (5.6)
Intestinal obstruction 2(2.8)
Diarrhea 1(1.4)
Gastric dilation 1(1.4)
Gastrointestinal perforation 1(1.4)
Hemorrhoids 1(1.4)
lleus 1(1.4)
Pneumonitis intestinalis 1(1.4)
General disorders and Fatigue 2(2.8)
administration site Pyrexia 1(1.4)
conditions
Infections and Abdominal abscess 1(1.4)
infestations Infection 1(1.4)
Influenza 1(1.4)
Localized infection 1(1.4)
Pneumonia 1(1.4)
Septic shock 1(1.4)
Injury, poisoning, and Wound complication 1(1.4)
procedural complications Wound dehiscence 1{1.4)
Investigations Neutrophil count decreased 34.2)
White blood cell count 1(1.4)
decreased
Metabolism and nutrition Decreased appetite 6 (8.5)
disorders Dehydration 1(1.4)
Nervous system disorders Cerebral infarction 1(1.4)
Renal and urinary disorders Hydronephrosis 1(1.4)
Vascular disorders Hypertension 1(1.4)
Thrombosis 11.4)

FOLFORI, leucovorin, 5-fluorouracil, and irinotecan; Schedule 4/2,
4 weeks on treatment followed by 2 weeks off.

2/2 in a study of sunitinib combined with mFOLFOX6 in
Japanese patients, although the small patlent population lim-
ited the availability of dose-intensity data.*®> Maintaining the
dose of sunitinib, particularly when combined with intensive
chemotherapy, may be important in order to prolong median
PFS. Therefore, Schedule 2/2 may be the optimal schedule to
use when combining sunitinib with FOLFIRI or FOLFOX.
Early study termination might also have contributed to the
observed efficacy outcomes, and/or metastatic CRC cells may
not be particularly dependent upon the signaling pathways
inhibited by sunitinib. Further analyses would be necessary to
confirm these hypotheses.

As mentioned above, there was a high incidence of severe
(CTCAE grade 3/4) hematologic AEs when these Japanese
patients with treatment-naive unresectable or metastatic CRC
received combination sunitinib plus FOLFIRI (neutropenia,
95.8%; leukopenia, 67.6%; thrombocytopenia, 29.6%; and feb-
rile neutropenia, 23.9%). Additionally, almost 20% of patients
discontinued study treatment permanently due to AEs, and

1506

over 90% required temporary interruptions of study treatment
in order to manage treatment-related toxicities. The combina-
tion of sunitinib and FOLFIRI was associated with a higher
incidence of grade > 3 hematologic laboratory abnormalities
compared with placebo plus FOLFIRI in the concurrent phase
III study in non-Japanese patients (neutropenia, 68% vs 30%,
respectively; thrombocyto ema 11% vs <1%; and febrile
neutropenia, 7% vs 3%).'? Moreover, recent studies in Japa-
nese metastatic CRC patients have reported that patients with
certain UGTIAI*28 or UGTIAI*6 polymorphisms are more
susceptible to irinotecan-related neutropenia when treated with
FOLFIRL"%*» UGTIAI genotype was not evaluated in the
present study and all patients received the full irinotecan start-
ing dose (180 mg/m?). This might, in part, have contributed to
the high incidence of severe hematologic AEs reported here.
Further, findings from the present study suggest that prophy-
lactic use of oral antibacterial agents may be useful in patients
receiving this regimen.

In conclusion, sunitinib 37.5 mg/day on Schedule 4/2 com-
bined with FOLFIRI in Japanese patients with unresectable or
metastatic CRC showed similar clinical activity (median PFS,
ORR) compared with historical findings for 5-FU and irinotec-
an-containing regimens. The median PFS achieved in this trial
did not meet the target of a 35% improvement compared with
FOLFIRI alone, indicating that sunitinib did not add to the
antitumor activity of FOLFIRI. Additionally, combination
treatment was associated with a high incidence of grade 3/4
hematologic AEs that may have impacted the RDIs. We antici-
pate that further investigation of sunitinib in combination with
chemotherapy on Schedule 2/2, together with the identification
of biomarkers of response, may be required.
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CI confidence interval

CRC colorectal cancer

CTCAE Common Terminology Criteria for Adverse Events
FOLFIRI leucovorin, S-fluorouracil, and irinotecan
FOLFOX S-fluorouracil, leucovorin, and oxaliplatin
mFOLFOX modified FOLFOX regimen

ORR objective response rate

oS overall survival

PES progression-free survival

RDI relative dose intensity

RECIST Response Evaluation Criteria in Solid Tumors

Schedule 2/2
Schedule 4/2
VEGFR

2 weeks on treatment followed by 2 weeks off
4 weeks on treatment followed by 2 weeks off
vascular endothelial growth factor receptor
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fat = Mo 2 DR ES R kG
1 RER ToGA XP /FP FFRVZXTT  Positive

LOGIC XELOX ZINFZT On-going

AVAGAST XP NIND AR Negative
EXPAND XP S EaVE S v On~going

REAL~3 EOQC =L Negative
2RAEBLEE O TYTAN PTX SNFZT On~going
GRANITE-2 PTX IALY LXK On-going
RAINBOW PTX TN T On-going

GRANITE-1 BSC IO LA Negative
BSC IR On-~going

P I . ;,;.x;f: i 4y
BAER (RO 14 é L 2

AJBAE 1059 WA G, RHMEE L S-1 @ VAEREES L oIt
B TR (ACTS GCG&&% AT FEAL, AR EEE
WA 611 % 1L, S-1 B 71.7% (HR : 0669, 95%CI :
0.540 ~ 0.828), zziﬁﬁ%?%§fgt{jqﬂ“*ﬂ TR HAREE 5069% iR LT

S=1 8 722% &, HERICREFTH -7 Lo THRIETIE, PUELIRE
Sz stagell / ECané‘A”»fjﬁ HBAr R EE, S-1 kB

MO B TS B 2010 EIZEE D S BT AR
XELOX [ ¥ ¥+ L-OHP] #8112 X B b ik &
%% 7= CLASSIC SEEOHH RIS Y, 3 TR THE AT

fHLAEAE 59 %, ALSEHEEERE 74 % (HR : 056) 2412 XELOX
*’f“fé ETHAFTH - 7, 5%13}512’@1&, 5% A RGN Lol S-1
ol (CDDP, DTX, L-0HP) 124 %%éé%?&ihﬁ%ﬁ%%i}?, hy
TSR M 2 BAGRE E f T T i 5

e 2 e

é} “jw;i&*rgﬁ %J (2 mﬁzftr??r;i ;.Mx {755%

V. b MEREEEFEEE2E (HER2) #IEME L A0 THENEES
HRATIER 15 % 12, HERZ O@EFZEMAEAY - b, HER2 Iy
PEDUIRATEMELT - W ATA 28412, Pt HER2 ik CTdhH b5
AV AT DT LYY Y IHRAK T T B0 b
Wik 3 % 72 0 D BRI 25 MANGCER  (ToGA R 28T du7zw,
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Y AFIET ORI | 5 FRERIOMERIC & 588 (1D NedREss - 674 - 9 HITRS

3807 A == ER, HERZ B 810 % FP sk / XP
FEPHARRE & b o Ay A= 7T (W 8 mg / kg, BL#E 6 mg/
kg 3 I8 IS EASHT U s, EREHIEE O 0S 28w T,
LA AR Tl 1L o A2 L b 5 A A< 7 BRIEE 138
7 F kAR A RS (HR 074, p=00046), A7 8 130
W&o, WIEMICEEE oz, COFEBTO HER2 B
O e, AR beAY: AHC) 3+ & L IEHE0E in sitw A
TN YA ar (FISH) B TH - o, B OPESAYR
FrizC, THC 2+ 22 FISH BifEd LI THC3+ DT, bo Ay
AR T DV R RS R E Do (F12).

PL o &, UEAGE YA A, {La BRI HER2 B
Fradilii L, HER2 Bifki &9 :fﬁ"f{(*ﬁi} LB ez Tu
A, HER2 B, 1ol WG e s LB A THE D v b O o),
FLEI AT LD, Jﬁ%i.ﬁih Al HER2 ORHli % {79~
XCdh s, B EF TC 12X Frwy, THC 2+ oBao R, FISH
E%?ﬁ‘*ﬁﬁﬁé%%ﬁE%?w\%?7A/Xv7mf”ﬁ
ToODEEIEECT 238 Y, AT, BSOSO L
BECdh A, ToGA WERTIE XP/FP #ilke M7 AV A7 OHHT
s ES, BEEETEINLOL YA L EOMHEIEE SIS,
Sﬁ+mmpﬁ%awkﬁxva?mmwﬁ%%&%ﬁﬁmamf
GBI TR ORI L o TR ENATHH ).

HER2 2 BEAy & Lzgdlicig, Ehicd gnsa=r, b A=7,
trastuzumab emtansine (T-DM1) 4% HERZ2 BphFlasA & 3 GLC B
e - MR TH S R S X O HER2 BEE ALK LT

\

s

1

—

&};}

%

LEIEASMEATB Y, 2 KAWL LT, PTX T 55 /0572
TOFIEESTHGET A G AR (TYTAN Bk O %
<&%éﬁ&.iﬁ,%%XVX??@%%'%%ﬁ%«®$m@,
2 NIRRT ORI AT oW T, BESURASEI - e

T b,
MERREMIETER-F (VEGF) /VEGF 24 (VEGFR) %#E
By & U 2Ry EEE]
VEGF (&, S ETErEnttcMy -y 2H1-THY, HHA
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EEEBMOBIANE LIFEOHE 77(2151)

2 ToGA s
08
(%)
100 _
Qg - FEYHE MSTIOR HR 95%C1 pHll
80- -— FC+T 167 138 074 0.60~0.91 0.0048
70 — 182 11.1
e 60
40 POy
30~ :
20+ iSRS
10~ :
G ¥ 4 ¥ ] ¥ 1 ’; i‘ T T 3 13 1 1 3 1 1 ¥ -
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 (B}
mAEE e
FO T = 204277 246200173147 11390 71 86 43 230 21 1312 6 4 1 0
£C — RGO 266 2231685143117 B0 B4 47 32 24 1614 7 8 5 0 0 O
HER2 X7~ & A{IY 7 4 — 7 ik
M N T n MST(OS) HR a5%C!1
(7)
All = 534 11.1vs 13.8 074 080~0.91
Pre~planned analysis
IHCO+ 7 FISH+ ' 61 72wvs 106 092 048~1.75
[HGT 5 { FISH+ e 70 t02vs. 87 1.24 0F0~2.20
G2+ / FISH-+ i 158 108ve. 123 075 051~1.11
IHC3+ 7 FISH+ Pt 255 183vs.17.9 088 (041~0.81
HC3 7 FISH - ¥ J 15 17.7ws 175 0683 0.20~3.38
Exploratory analysis
IHCO or 1+ FISH+ N L 131 87vs. 100 107 070~1.62
IHC2-4 { FISHA or IHC3+ —4—1 445 11.8vs. 160 085 051~0.83
¥ H i T T
0.2 04 06 1 2 3 48
Favors T Risk ratio Favorsno T
T Fgavey, FTOMOBEEE | Soiiivei
[ZBWTYH VEGF o8, PHARBFTHELI L MLNRT

Wi, NNy 7ld VEGE 294 [eGl & Ml 7u—9 01
AT DH. 2000 4E, AT SH 1 KEWIIBT L0 A

e A e BRE S A, EIES IR A5 AR (AVAGAST #tER)
DFHFADER SN, T oL, FP/ XP REE: (94 9% A% XP )
L YA ELT, "R A 7s3RO

g sdv, BREFHEEE O OS &, FP/XP+ 75 K101 % H

WEHL, FP/XP+ N = 74 1212 H (HR 2087, p=0.1002)
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HRSORTE | S FEOTAOERC L 285 (H) HERTES: « 675 - 9 HIR%

[F13 AVAGAST &

(e 08
1@@ ’”%
90 - * —XP TS
80+ —— XP 4 Bey
70~ . HR . 0.87
% god - (95%C1 © 0.73~1.03}
P=0.1002
f»’j‘; 50- ........................................................
40
30-
20-
10~
D ; i
0 3 6 9 12 15 18 21 24(E)
WEH iRk
XP+7S54F 887 a43 271 204 146 o8 54 15 0
P+ Bay 387 955 291 232 178 104 50 19 0
Hug B o o— T igAR
KP+ TSk XP-+Bev  Dela,
Htd ms'r 4?% MST () (A} HR 95%0]
0S8  Asia 12.4 12,9 1.8 097  0.75~1.25
Europe 88 118 25 085  083~1.14
America 6.8 11.5 4.7 0.63 0.43~0.94
PES  Asia 56 6.7 i1 0.82  0.74~1.14
Europe 4.4 6.4 25 Q.71 0.54~0.93
America 4.4 5.9 1.5 0.65  0.46~0.93

Bev : ~3L 477, % OMDESIE : BRORBIESN

R el 3418&@5&%;{3&’)&?’)‘9& AR 7 7
=~ THTISTHAR, EL 27 V7 Tl 08, m%.é%@“(m@
mmmﬂ&ﬁ?ﬁwhﬁﬁﬁﬁﬁaﬁﬁﬁ,%???ﬂﬁ?@h%ﬁ
AL HALL, WSROI E LT, HWATAOEY SRR,
D, 2 RGO A A FIESEE oM, B SRS
ntws (F3).

Ly VT, VEGFR-2 x4 A5 4w PR 1gGl €/ 7 0 —
%W%W%&%.vmwﬁaﬁﬁ;w%m%zﬁﬁimaméﬁﬁa
PG LT 22 60T b0 BUE, 2 KEHED PTX i~ 5
L b 7o B fed MY A AR (RAINBOW R =,
BSC &9 A 2w 7 B % JoRed A 45 HTEER (H S
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HEASR R O B AT & D THE 79(2153)

vt Tw A,
3. EEEEETFERE (EGFR) #HEMN & L AD-FIZR0EES

EGFR &, 2"AOHG - RIS LT, HPFAKBWTIEZH
%agﬂ”woﬁwkgw DD, 10~ 90 % THPFEHAED &,
FHRRET Th5H I LAY SN Tw s, EGFR &Y L
RIFHIE LT, BYF w7, AoV ATT, ZEVARTH, B
A LT S Tw s,

2012 5 ASCO Jflfs{i”ﬁ’{‘ T, UBATEY AT A, 1 K6
PR3y A 7O PR R WS A, IR (REAL-
3 B ?3;‘%’:;*:§%¥é73§§%?‘3%2‘§217{:15’. 553 P24 S, EOC B (¥

iy 30mg/ v, L-OHP 130mg/ m', AN ¥ r 1250mg / ny/

day) & modified EOC+ 3=y A= 7 (VY Y 50mg/ m’,

L=OHP 100 mg / m°, #1X% 1000 mg / m*/ day, /V=0 4
w7 Qmg/ kg ZEIEUFE FAL, BEEHIHE TA S OS @

Hdefiild, BOCH#E 113 » Hic Lov=y a7 PEH#E 88 » HTH
O, HEIZH A0 CH -7 (HR 137, p=0013). PFS fhaefiid,
EOC BE74» Bl L=y a~ 7L 602 H (HR: 1.22,
p=0068) TH-7:. Grade 3~ 4 OATEJGIE, FH, KR, &
%, v 7 4 o AMEEDY, 23y A TR EECE £ R ERELD,
SEBAEIF PO, R PR BOC BTE o 7o, SRR
A F = — 0 — DK EClE, KRAS Z8 (HR: 21, p=0025) &
PIK3CA Z5% (HR 32, p=0048) HHo%BRFMETTH - 7=,
PLEO#E LY, EOC #Ek~o /= 2w 7P X 2 A0
REBO Loz, NV A= 7R TANY Y, 45307

GF OB b, W - - PERTE T

eSS, MBS L LTRSS Tw S (F4).

EA08 EGFR fRICB LT, XP #kictyd v 7o b
2 WGEY A B ML (EXPAND 3R %, EGFR BB 4w
ok L7s CPT-11 & =% v A 7 o0 I 89 2 5 G
WThiItTuw b,

4. FHEESNTA L UENE /N (MTOR) #HEAY & L 7255

PI3K / Akt MO T A mTOR k) v/ ALt o v ¥
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th
;‘j’é_};}\“ 129

Alam O

F4 REAL-3 HEROEEFHE (08)

BOEEC L A () e . 5T

G HEH 5

MST (0S) e
{95% CI) {95% C1)
100+ EOC | 11.3M{8.6~13.0)| 46%(38~54%)
™ o
80~ ;Eﬁ‘?ﬁ,&;? 8.8M{7.7~0.8) | 33%(26~41%)
HR : 1.37 (95% Cl:1.07~1.76), p=0.013

= HR : 1.37
~— EQC

i)
B

FOC 275 49 3
EOC + 278 a8 2
Bosihy

i, (95% CI: 1.07~1.76)
209 —EoCH+ T vATY LG b
G : i o ogea g
0 8 12 18 24 30 36 (7

Jre T H Y,

P 5.

FOiHt i

,,..* “

LA,

HT-TH D EOWHH L mTOR B1%;
ANk, 2K/ 3 IR G
é j 56% & f’k:s&i] “kf
Ll AT hduze,
EAT ) L APEE TSR 26
HHTHL OS oyeflig,

434 2 HTH Y, ARGl
0755 ~ 1.08, p=10.1244)
Hio (FES).

2 )

TN )

éfb‘» fa'
S0 R

ToGA #ERIZL Y

L, HmiEoOW

B1, GRANITE-1

THER2 BPEW AT Ewn
Bk s U7, LAl

o

— 675 —

CF S E AATAIT By T -
#60% DOUPAT mTOR OFHEILA R &,
HCh LT
AIR T A7 05 TR T
Py o A2/, PREIE S MOHEURE (GRANITE-
9%M:“Amwwfmﬁwm;V(ﬁbﬁﬁﬁﬁﬁi
fJir L, 45
L5394 M,
R s i -7 (HR
BAr, ™A F~— 9 — Ol

LD

REAL-3 Sl & W =407

fnfic

57, 5l

THEEA R

T3 2 11 B

T fﬁi{
75 W
95 9%(CI -

[T T

- 0.90,

;) ;ﬁ]‘ LL b ’f». aLA;f“:L oy,

1L AVAGAST &

AR

b



(2012,9 ) BESB N OBFAR L HEOTHR 81(2155)

5 GRANITE~1 BEOLETFIE (0S)

(%)
100 4
B v EER
- LA +BSC (n/N=352/ 439)
80- %= TS +BSC (n/N=180/217)
Kaplan-Meier medians
TATY LZ -+ BSC : 5.39 M
w0 750K 4+ BSC 1 4.34 M
=
= . HR : 0.90 (85% Gl : 0.75~1.08)
Log-rank P=0.1244
20-
g s - 7 T T X T - 3 y
0 2 4 6 8 10 12 14 16 18 20 22 24 (A

. fREEmm
EEE

Rt E
Taaa B 430 35 253 195 139 87 52 30 18 6 3 1 0
T2EF o7 472 17 82 60 35 28 16 12 8 4 1 0

+B8C

BSC @ A HIEES, Ol (MU

DHEET & edp o 22BN T WA, FOMBO 1 2L LT, §
AR & TS, X DR BN AR Y AL D0t 23 4 < —
B DL TE Lo/l L2005, HAAGHERSEMIZLE
RIS AN YE, MAEPREGHEATHY, HL I AL 2K
FERITHOMNEL KE v, LiaL, TOREEECEEORH
IR D WTEAM G B 2w, B, Rt (HGF) /
-met FEE 2 HUHESE L I RE P T AR iFGY‘R} P & Lo dEH)
DIFEAEA TV D, TIE QIR OFHIIZ M T 2Dl b, K
HIAMEF % ) — F U CIEMEE, RMIRRBEA 2 E0 Tw L Eﬁ?#i‘%
D

prd ik

1) Boku N, et al Fluorouracil versus combination of irinotecan plus cisplatin
versus S-1 It metastatic gastric cancer: a randomised phase 3 study.,
Lancet Oncol 10 (11); 1063~1069, 2009.

2) Koizumi W, et al $-1 plus cisplatin versus S-1 alone for first-line treatment
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