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CQ-13: Duration of postoperative adjuvant
chemotherapy

Recommendation: Category A

e Although no definitive conclusion regarding the dura-
tion of postoperative adjuvant chemotherapy has been
reached, the current standard duration of treatment by
5-FU-based adjuvant chemotherapy is 6 months.

CQ-14; Oxaliplatin (L-OHP) in postoperative adjuvant
chemotherapy

Recommendation: Category A

e In August 2009, L-OHP was approved for postoperative
adjuvant chemotherapy in Japan. When selecting target
patients, the indication should be detenmined after
obtaining sufficient informed consent regarding adverse
events and medical care costs as well as the expected
additional benefit in terms of survival time.

CQ-15: Molecular target drugs for secondary treatment

Recommendation: Category B

o It is desirable to use bevacizumab as secondary
treatment in patients who can be treated with bev-
actzumab and have not received it as primary treatment.
There is no clear evidence supporting the optimal dose
in this situation (5 or 10 mg/kg) [44, 49].

CQ-16: KRAS gene mutations and anti-EGFR antibody
drugs

Recommendation: Category A

e The usefulness of anti-EGFR antibody drugs has been
reported in metastatic colorectal cancer without KRAS
gene mutations [38-41, 47, 53, 55, 85-90].

Side Memo 2

e Anti-EGFR antibody drugs and EGFR immunostaining

Since most clinical research on cetuximab has been con-
ducted on EGFR-positive patients, insurance coverage is
limited to EGFR-positive patients. On the other hand, most
clinical research on panitumumab has also been conducted
on EGFR-positive patients, and evidence in regard to
EGFR-negative patients is insufficient, but insurance cov-
erage has been restricted to EGFR-positive patients. A
recent report showed that there is no relationship between

2} Springer

the effect of anti-EGFR antibody drugs and the level of
EGFR expression assessed by immunostaining [91].

e CPT-11 and UGT1A1 genetic polymorphism

SN-38 is an active metabolite of CPT-11 and the
UGT1A]l gene encodes an intrahepatic metabolizing
enzyme which converts the active form SN-38 to the
inactive form SN-38 G. In patients who are double het-
erozygotes for *6 and *28 or homozygotes for *6 or #28 of
the UGT1A1 gene, the glucuronic acid conjugation capacity
of UGT1AL1 is known to be decreased and the metabolism
of SN-38 to be delayed, and serious adverse drug reactions
such as neutropenia may occur as a result. It is especially
desirable to test for a UGT1Al genetic polymorphism
before administering CPT-11 to patients with a high serum
bilirubin level, elderly patients, patients whose general
condition is poor (e.g., PS2), and patients in whom severe
toxicity (especially neutropenia) developed after the last
administration of CPT-11. On the other hand, because CPT-
11 toxicity cannot be predicted with certainty on the basis of
the presence of a UGT1A1 genetic polymorphism alone, it
is essential to monitor the patient’s general condition during
treatment and manage adverse drug reactions carefully
regardless of whether a genetic polymorphism is detected.

CQ-17: Significance of preoperative
chemoradiotherapy for rectal cancer

Recommendation: Category C

s Preoperative chemoradiotherapy is standard treatment
for rectal cancer in Europe and the United States.
However, there is insufficient evidence in support of its
efficacy and safety in Japan, and it needs to be
evaluated in properly designed clinical trials.

CQ-18: Chemoradiotherapy for unresectable locally
advanced and locally recurrent rectal cancer

Recommendation: Category C

e The indication for chemoradiotherapy aiming at complete
cure by RO resection will also be considered for locally
advanced or locally recurrent, unresectable rectal cancer.

CQ-19: Significance of surveillance after surgery
of colorectal cancer

19A: Diagnosis of recurrence
Recommendation: Category A

o Early detection of recurrence has been shown to
contribute to an improvement in outcome, and
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postoperative surveillance examinations should be
performed regularly. However, an optimal surveillance
protocol incorporating the health economical point of
view has not been sufficiently established.

19B: Multiple cancer
Recommendation: Category B

With the exception of hereditary colorectal cancer, a
past medical history of colorectal cancer has not been
demonstrated to be a risk factor for the development of
cancer in other organs, and it is unnecessary to
incorporate special surveillance for multiple cancer
into the surveillance performed after curative surgery
for colorectal cancer.
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Summary Currently, no prospective data exists to support a
“stop-and-go” modified FOLFOX6 regimen with bevacizu-
mab in metastatic colorectal cancer (nCRC) patients. This
study aimed to evaluate the efficacy and safety of this
regimen in first-line mCRC patients. Eligible patients
{age >20 years) had previously untreated mCRC; East-
em Cooperative Oncology Group performance status of
0-2; and adequate hematologic, hepatic, and renal func-
tion. The modified FOLFOX6 regimen and bevacizumab
(5 mg/kg) was administered intravenously every 2 weeks.
After 8 cycles, patients received maintenance therapy
with simplified LV5FU2 and bevacizumab until completion
of 8 cycles or disease progression. After maintenance therapy,
patients received another 8 cycles of modified FOLFOX6
with bevacizumab until completion of 8 cycles or disease
progression. We recruited 50 patients between August 2007

N. T. Okita (<) - K. Kato

Gastrointestinal Oncology Division,

National Cancer Center Hospital,

5-1-1 Tsukiji, Chuo-ku, Tokyo 104-0045, Japan
e-mail: natukot@gmail.com

T. Esaki

Gasrointestinal and Medical Oncology Division,
National Kyushu Cancer Center,

Fukuoka, Japan

E. Baba

Department of Medicine and Biosystemic Science,
Kyushu University Graduate School of Medical Sciences,
Fukuoka, Japan

D. Sakai

Department of Clinical Oncology,

Osaka Medical Center for Cancer and Cardiovascular Diseases,
Osaka, Japan

Published online: 10 December 2011

and January 2009. The overall response rate was 48% (80%
confidence interval [Cl]; 38.2-58) with outcomes as follows:
complete response, n=1; partial response, #=23; stable dis-
ease, n=21; progression, n=1; and not evaluated, n=4. Me-
dian time to treatment failure was 7.7 months (80% CI: 6.2—
8.0), and median progression-free survival was 12.8 months
(80% CI: 10.8-14). Grade 3/4 toxicities included neutropenia
(40%), nausea (4%), diairhea (14%), thrombosis (4%), and
hypertension (4%) etal. Grade 1, 2, or 3 peripheral neuropathy
was reported in 38%, 40%, and 10% of patients, respectively.
The stop-and-go modified FOLFOX6 and bevacizumab reg-
imen is effective and well tolerated as first-line chemotherapy
for mCRC patients.
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Introduction

Bevacizumab is a recombinant humanized monoclonal anti-
body directed against vascular endothelial growth factor
(VEGF), a pro-angiogenic cytokine. Bevacizumab binds to
VEGF and inhibits VEGF-receptor binding, thereby preventing
the growth and maintenance of tumor blood vessels.

The addition of bevacizumab to a regimen consisting of
bolus S-fluorouracil (5-FU), leucovorin, and irinotecan
(IFL) was shown to improve survival for first-line chemo-
therapy of metastatic colorectal cancer (nCRC) [1]. Second-
line treatment with a regimen of oxaliplatin plus 5-FU/
folinic acid (FOLFOX4) combined with bevacizumab was
found to improve survival [2]. In the first-line setting, the
addition of bevacizumab to oxaliplatin-based chemotherapy
improved progression free survival (PFS) [3]. In that study,
a large proportion of patients stopped treatment earlier than
allowed by the study protocol.

FOLFOX4 often induces grade 3 neurotoxicity in previ-
ously untreated metastatic colorectal cancer patients [4]. In
some case, neurotoxicity became the reason for discontinua-
tion of oxaliplatin. Moreover, the symptom remains for sev-
eral years after discontinuation of oxaliplatin [5]. There were
some reports to prevent neurotoxicity of oxaliplatin {6, 7). A
stop-and-go strategy, stop oxaliplatin after a difined period of
time and later reintroduction, can be an effective approach for
avoiding severe neurotoxicity [8, 9]. On the other hand, mod-
ified FOLFOX6 with or without bevacizumab is effective,
tolerable and less burdensome for patients as a first line
treatment [10]. Therefore, in the present phase II study, we
investigated the efficacy and tolerability of the stop-and-go
strategy for therapy with mFOLFOX6 plus bevacizumab.

Materials and methods

This study was a multicenter, open-label, phase II study.
Patients at least 20 years of age were eligible if they had:
histologically-confirmed metastatic or recurrent colorectal
cancer; provided written informed consent; not previously
undergone chemotherapy; Eastern Cooperative Oncology
Group performance status (PS) of 0 to 2; adequate hemato-
logic, hepatic, and renal function; and measurable disease
according to Response Evaluation Criteria in Solid Tumours
(RECIST) version 1.0 [7]. Patients were excluded if they
had brain metastasis, hypertension, proteinurea, hemor-
rhage, embolism, uncontrolled diabetes mellitus, heart dis-
ease, tenal failure, liver failure, intestinal obstruction or
active infection. The study protocol was approved by the
institutional review boards of the participating institutions.
This study was registered with UMIN-CTR (number:
UMIN000001233). All costs of medical treatment (drugs
and tests) were paid for by Japanese health insurance.

_@ Springer

Treatment plan and evaluation

The modified FOLFOX6 regimen consisted of oxaliplatin
(85 mg/m?) on Day 1, given as a 2-hour infusion concurrent
with -leucovorin (200 mg/m?), followed by 5-FU (400 mg/
m? by injection and 2,400 mg/m? by continuous infusion for
46 h) [10]. Bevacizumab (5 mg/kg) was administered intra-
venously on day 1 before the modified FOLFOX6 regimen,
and all therapies were administered every 2 weeks. After
8 cycles or until grade 3 neurotoxicity developed, patients
received maintenance therapy other than oxaliplatin (sim-
plified LV5FU2 and bevacizumab) until completion of
8 cycles or the incidence of disease progression. After
maintenance therapy, patients received another 8 cycles of
modified FOLFOX6 with bevacizumab until completion of
8 cycles or the incidence of disease progression. Prophylaxis
of nausea and premedication for allergy after one allergic
event were recommended. We did not use prophylaxis
against neurotoxicity.

Tumor response was assessed according to RECIST cri-
teria [11] every 8 weeks. Patients were re-evaluated over
4 weeks after initial documentation of complete response or
partial response to confirm the assessment. Progression-free
survival (PFS) was defined as the time from the date of
registration to the first confirmation of disease progression,
or death from any cause, and was censored at the last tumor
assessment if a patient withdrew before progression. Overall
survival (OS) was defined as the time from registration to
any death. Time to treatment failure (TTF) was defined as
the time from registration to discontinuation of the protocol
treatment, Toxicity was assessed before each 2-week cycle
using the Common Terminology Criteria for Adverse
Events version 3.0 [12]. Clinical report forms were sent to
data managers and monitored data was sent to a statistician.
We shared our experience with toxicity evaluation in our
prior studies [13, 14] and decided how to evaluate neuro-
toxicity before planning the protocol.

Statistics

The primary objective of the trial was to estimate the response
rate for this treatment protocol. We calculated that with a
sample size of 45 patients, assuming that the observed re-
sponse rate was approximately 50% based on past studies, the
half-width of the exact 80% binomial confidence interval
would be approximately equal to 10.4%. In particular, for an
observed response rate of 50%, the exact 80% binomial con-
fidence interval was 38.4% to 59.4%. If the response rate is
lower than 30%, the protoco] treatment should not be applied
in clinical practice, Assuming 5 ineligible cases, we calculated
that we would need to enroll 50 patients.

The primary endpoint of this study, the response rate, was
estimated, and the exact two-sided 80% confidence interval
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Table 1 Patient characteristics (#=50)

Sex

Male/Female 28 /22
Age

Median (Range) 61 (37-75)
ECOQG performance status

0/1/2 34/16/0
Primary tumor site

Colon/Rectum 32/18
Histology type

Adeno/Muc/Sig 49/0/1
Metastatic site

Liver/Lung/Lymph node/Other 34/28/22/14
Surgery

Yes/No 41/9
Adjuvant chemotherapy

Yes/No 8/42

was calculated. The secondary endpoints were TTF, PFS,
08, the incidence of adverse events and the incidence of
grade 3 neurotoxicity. PFS, TTF and OS were estimated
according to the Kaplan-Meier method. Median PFS, TTF
and OS were estimated, and 80% confidence intervals were
calculated with the use of the Greenwood formula. The
cumulative incidence of grade 3 neurotoxicity was estimated
using competing risk analysis [15], where death was con-
sidered the competing risk. Median follow-up was comput-
ed by the reverse Kaplan-Meier method [16]. The primary
endpoint, TTF, PFS and OS were analyzed in the all eligible
cases (all patients excluded ineligible patients). The inci-
dence of adverse events and the incidence of grade 3 neu-
rotoxicity were analyzed in the all treatment cases (all
patients who were received one or more the protocol treat-
ment). The FREQ procedure with binomial option (SAS
software, version 9.2 (SAS Institute)) was used to analyze

Fig. 1 The median time to treat- 1.6t
ment failure was 7.7 months Ty me
(80% CI: 6.2, 8.0} and the me-

dian progression free survival 0.8
time was 12.8 months (80% CI:
10.8, 14.0)
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categorical data and the LIFETEST procedure was used to
analyze time-to-event data.

Results
Patient characteristics

A total of 50 patients from 7 different Japanese hospitals were
enrolled in this study from August 2007 to January 2009. All
patients were included in the efficacy and safety analysis.
Baseline characteristics are summarized in Table 1. Median
age was 6] years (range: 37-75), 56% of the patients were
men. The primary tumor was located in the colon in 32
patients (64%) and in the rectum in 18 patients (36%).

Efficacy

All 50 patients had measurable metastatic sites. The overail
response rate was 48% (80% CI: 38.2, 58) with outcomes as
follows: complete response, n=1; partial response, n=23;
stable disease, #=21; progression, n=1; and not evaluated,
n=4. The disease control rate was 90%. Two patients un-
derwent curative surgery because of tumor shrinkage during
protocol chemotherapy. After a median follow-up of
27.8 months, median TTF and PFS were 7.7 months (80%
CI: 6.2, 8.0) and 12.8 months (80% CI: 10.8, 14.0), respec-
tively (Fig. 1). At the data cut-off date, 24 patients had died,
and median OS was 30.1 months (80% CI: 25.6, -).

Safety

Table 2 summarizes hematological and non-hematological
toxicities. Grade 3-4 neutropenia was observed in 40% of
patients, but no patient experienced Grade 34 febrile nen-
tropenia, Grade 3-4 bevacizumab-associated adverse events
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Table 2 Toxicity (#=50)

Adverse event CTC-AE v. 3.0 Gradel-2 Grade 3-4
No. % No. %
Hematologic toxicity
Neutropenia 24 48 20 40
Anemia 35 70 0 0
Thrombocytopenia 24 48 0 0
Bevacizumab-associated toxicity
Thromboembolism 0 0 2 4
Hypertension 5 10 2 4
Protein urea 19 38 0 0
Bleeding 22 44 0 0
Delayed wound healing 3 6 0 0
Perforation —colon— 0 0 i 2
Non-hematologic toxicity
Diarrhea 16 32 7 14
Sensory neurotoxicity 30 78 5 10
Nausea 34 68 2 4
Allergic reaction 9 18 0 0

were observed as follows: thrombosis 2/50, hypertension 2/
50, and perforation of colon 1/50. There were no freatment-
related deaths. Figure 2 shows cumulative proportion of
grade 1-3 neurotoxicity. Grade 3 sensory neuropathy was
observed in 5 (10%) patients during the protocol treatment.
Four of five patients with Grade 3 sensory neuropathy
recovered to Grade 0-2 after protocol treatment. Thirteen
(26%) and fourteen (28%) patients withdrew from protocol
treatment due to adverse events and doctor’s decision, re-
spectively. Protocol treatment was discontinued due to grade
2 neurotoxicity based on the doctors’ decision in 7 patients,
and 4 patients discontinued due to grade 3 neurotoxicity.
Three patients were needed to have oxaliplatin reintroduction

due to progression during maintenance and only one patient
could be reintroduced.

Discontinuation during and after protocol treatment

All patients ended the protocol treatment at the data
cutoff date (April 20, 2011). Fourteen (28%) patients
received protocol re-introduction and only 6 patients
completed 24 cycles of protocol treatment. Thirty-six
patients were discontinued the protocol treatment before
re-introduction because of early progression (5/36), tox-
icity (24/36), patients’ refusal (4/36), or other reasons
(3/36). The re-introduction rate in eligible patients was
53.8% (14 of 26 patients). As' a post-therapy, patients
received several treatments as follows: FOLFOX-based
regimen, 22%; sLVSFU2-based regimen, 36%; irinotecan-
based regimen, 22%; and other, 20%. Nine of twelve patients
(75%) without reintroduction despite eligibility received the
sLV5FU2-based regimen. )

Discussion

The FOLFOX plus bevacizumab regimen is one of the
standard chemotherapy for the first-line treatment of mCRC.
However, oxaliplatin induces severe sensory neuropathy,
and as result the stop-and-go strategy has been investigated
in order to decrease toxicity. There are 2 major unresolved
issues with the stop-and-go strategy: (1) whether “stop” has
the same efficacy as the normal FOLFOX regimen; and (2)
when is the optimal time to “go” (reintroduction)?
OPTIMOXI [8] and OPTIMOX2 [17] studies have
revealed that maintenance therapy without oxaliplatin is prom-
ising and that chemotherapy discontinuation is unfavorable. In
order to increase dose intensity, a stop-and-go regimen of
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OPTIMOX]1 was investigated by using 6 cycles of FOLFOX7
(oxaliplatin 130 mg/m®). On the other hand, bevacizumab
added to FOLFOX4 (oxaliplatin 85 mg/m?) in the first line
study [3]. FOLFOX4 regimen requires two times hospital visit
each cycle and modified FOLFGX6 (oxaliplatin 85 mg/m?)
plus bevacizumab is reported to be effective, tolerable, and less
burdensome for patients as first-line treatment [10]. Thus, we
added bevacizumab to mFOLFOX6 in this study. Because the
dose intensity of mFOLFOX6 is lower than FOLFOX?7, effi-
cacy could be reduced if the mFOLFOXG6 regimen were to be
administered using a stop-and-go strategy.

Previous studies have revealed that the response rates for
FOLFOX4 plus bevacizumab without a stop-and-go strate-
gy were in the range of 45%~58.5% [3, 4, 8]. In our study,
the response rate was 48% (80% CI: 28.2-56.8) as com-
pared with the rate of 56% for stop-and-go mFOLFOX6
therapy reporied in a previous retrospective study [18].
These results show that the early impact of stop-and-go
mPOLFOX6 is comparable to treatment without “stop™.

As for the ideal number of cycles of induction with
FOLFOX, previous studies stopped at a total oxaliplatin
dose of approximately 680-780 mg/m® [8, 9, 17-19].
The estimated incidence of grade 3 neurotoxicity was
reported to be 10% after 9 cycles {oxaliplatin 765 mg/
m?) and 25% after 12 cycles (oxaliplatin 1,020 mg/m?)
[20]. In our schedule, oxaliplatin was stopped after
reaching a dose of 680 mg/m?. The total dose of oxaliplatin
during the induction chemotherapy in our protocol is the
same as in the CONcePT trial, investigated by using 8 cycles
of modified FOLFOX7 (oxaliplatin 85 mg/m?) [9]. Induction
chemotherapy should result in a reasonably high response
rate; we consider that rate to be roughly 50% and, therefore,
conclude that our dosages were acceptable. Further studies
are needed in order to determine the efficacy and safety of
lower induction dose of oxaliplatin.

The re-introduction rate of 28% in our patients was lower
than the rates of 40.1% [8] and 55.1% [17] reported in
previous studies. We defined discontinuation of oxaliplatin
as the time patients had grade3 neurotoxicity. But doctors
and patients tended to avoid reintroduction if tumors were
controlled and/or patients had sustained grade 2 neurotox-
icity. Although the reintroduction rate was low, the median
PFS was longer than in previous reports without bevacizu-
mab [8, 17]. Most patients without reintroduction, for rea-
sons other than progression, received a regimen of
sLV5FU2 plus BV after protocol treatment. Bevacizumab
containing intermittent oxaliplatin also revealed a long PFS
(12.0 month) [9]. Bevacizumab could increase the probabii-
ity of tumor control. Furthermore, all patients with grade 3
sensory neuropathy received sLV5FU2, with or without
bevacizumab, after discontinuation of protocol treatment,
and most of these patients recovered to grade 0-2 neurotox-
icity. Consequently, our results suggest that reintroduction at

the time of progression is preferable to reintroduction at the
scheduled time.

It has been reported that oxaliplatin-related neurotoxicity
can be treated with calcium plus magnesium [6] or prega-
balin [7]. While these studies suggested that certain drugs
were effective in minimizing oxaliplatin-related neurotoxic-
ity, the impact of these drugs on survival was unclear. It
remains to be determined whether drugs used to treat neu-
rotoxicity have an acceptable risk-benefit balance in relation
to oxaliplatin-based regimens for mCRC. Although our
uncontrolled study data has limitations, the results indicate
that the stop-and-go mFOLFOX6 plus BV regimen is an
effective treatment modality for patients with mCRC.
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Phase | first-in-human study of TAK-285, a novel investigational
dual HER2/EGFR inhibitor, in cancer patients

T Doi"‘", H TakiuchiZ, A Ohtsu', N Fuse', M Goto?, M Yoshida?, N Dote®, Y Kuze?, F ]innos, M Fujimoto‘,
T Takubo®, N Nakayama® and R Tsutsumi®

'Division of Gustrointesting! Oncology, National Cancer Center Hospital East, 6-5-1 Kashiwarioha, Kashiwa, Chiba 277-8577, Japan; *Cancer
Chemotherapy Center, Osaka Medical College Hospital, 2-7 Daigakucho, Takatsuki, Osaka 569-8282, japan; *Pharmaceutical Research Division,
Takeda Pharmaceutical Company Limited, 2-17-85 Jusohonmachi, Yedogawa-ku, Osaka 532-8686, japar; *Clinical Data Science Division, Takeda Bio
Development Center Limited, Sapia Tower, 1-7-1 2 Marunouchi, Chiyoda-ku, Tokyo 100-0005, Japan; *Preclinical and Clinical Pharmacology Division,
Takeda Bio Development Center Limited, Sapia Tower, 1-7-12 Marunouchi, Chiyoda-ku, Tokyo 100-0005, Japan; ®Clinical Development Division,
Takeda Bio Development Center Limited, Sapia Tower, {-7-12 Marunouchi, Chiyoda-ku, Tokyo 100-0005, Japan

0
5
A
2
w0
ot
s
e.
[1
»

BACKGROUND: This phase | first-in-hurman study was conducted in Japanese patients to investigate the safety, pharmacokinetics {PKs),
and determine the maximum tolerated dose (MTD) of oral TAK-285, a novel dual erbB protein kinase inhibitor that specifically
targets human epidermal growth factor receptor (EGFR) and HERZ

METHODS: The TAK-285 dose was escalated until MTD was determined, A second patient cohort received TAK-285 at the MTD for
at least 4 weeks. '

RESULTS: In all, 26 patients received TAK-285 at doses ranging from 50 to 400 mg once daily (qd.) or twice daily (bid.); 20 patients
made up the dose escalation cohort and the remaining 6 patients were the repeated administration cohort. TAK-285 was well
tolerated. Dose-limiting toxicities noted in two patients who received 400 mg bi.d. were grade 3 increases in aminotransferases and
grade 3 decreased appetite. Consequently, the MTD was determined to be 300mg bi.d. Absorption of TAK-285 was rapid after oral
dosing, and plasma exposure at steady-state increased in a dose-proportional fashion for doses ranging from 50 to 300mg bid.

Published onfine 12 January 2012
© 2012 Cancer Research UK

tyrosine kinase inhibitor

Dimerisation of the human epidermal growth factor receptor (EGFR)
protein family members, including HER1/EGFR and HER2, activates
intracellular kinase and initiates a phosphorylation cascade that, in
tumour cells, results in enhanced cellular proliferation and survival,
Especially in the case of dimers that contain HER2, such activation
of signal transmission can be persistent and potent, and under these
circumstances is associated with high cellular differentiation and
abnormal growth (Reid et al, 2007).

Clinically, HER2 and EGFR overexpression and the associated
increase in cellular signal transduction is a common feature of
tumours such as breast cancer and gastric cancer, and is associated
with aggressive disease {Yonemura et al, 1991; Salomon et al, 1995;
Nicolini et al, 2006). The prognosis is worse for such patients than
for non-overexpressing patients. This also applies to many other
cancer types such as colon cancer, ovarian cancer and bladder
cancer, and small molecular weight chemotherapeutic agents or
antibodies that target EGFR and HER2 and inhibit their activity
have been proven to be clinically effective in overexpressing

*Comrespondence: Dr T Doi; E-mail: tdoi@eastnccgo.jp
Received 2 September 201 [; revised | December 201 |; accepted 16
December 201 [; published online 12 January 2012

A partial response was observed for one patient with parotid cancer who received 300 mg b.id.
CONCLUSION: The toxicity profile and PK properties of oral TAK-285 warrant further evaluation.
British Journal of Cancer (2012) 106, 666—672. doi:10.1038/bjc.2011.59C www.bjcancer.com

Keywords: first-in-human; phase | TAK-285; epidermal growth factor receptor; dual erbB protein kinase inhibitor family; receptor

cancers (Hynes and Lane, 2005; Shepherd et al, 2005; Thatcher
et al, 2005; Moore et al, 2007; Mok et al, 2009).

TAK-285 is a novel low-molecular weight compound that was
designed and synthesised by Takeda Pharmaceutical Company,
Osaka, Japan and has been shown to selectively and potently
inhibit HER2 and EGFR kinase activities. Biochemically, TAK-285
inhibits HER2 and EGFR phosphorylation, with 50% inhibition
concentrations of 17 and 23 nmol1~", respectively (Aertgeerts et al,
2011).

The antitumour activity of TAK-285 was evaluated in several
murine models employing HER2- or EGFR-overexpressing human
tumour xenografts such as BT-474, 4-1 ST and A431. These studies
revealed that orally administered TAK-285 effectively inhibited
xenograft growth and this effect appeared to correlate with
its ability to inhibit EGRF and HER2 (Iwahara et al, 2008).
Additionally, in rodent and primate toxicity models, TAK-285
was well tolerated and induced toxicities observed with other
compounds possessing a similar mechanism of action, TAK-285
also demonstrated potentially no exhibition of elevated cardiac
risks whereas other tyrosine kinase inhibitors can elicit secondary
effects including heart toxicity (Shell et al, 2008). In total, these
non-clinical studies suggest that TAK-285 may possess exploitable
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antineoplastic activity and consequently a phase I first-in-human
study in patients with solid tumours was conducted in Japan.

PATIENTS AND METHODS
Trial design

This was a phase I, multicentre, open-label study, conducted to
investigate the safety, pharmacokinetics (PKs), and determine the
maximum tolerated dose (MTD) of oral TAK-285 in patients with
solid tumours, Two cohorts were planned for this study: a dose
escalation cohort and a repeated administration cohort, In the dose
escalation cohort, patients received a single oral dose of TAK-285,
followed by 2-6 days of observation without treatment, followed by
treatment with the same dose if the safety was confirmed. In this
cohort, patients received TAK-285 once weekly. One cycle was
4 weeks, consisting of 3 weeks of treatment and 1 week of obser-
vation without treatment. TAK-285 was given once daily {q.d.) or
twice daily (b.i.d.). The dose was escalated from a starting dose of
50 mg until the MTD was determined. In the repeated administration
cohort, patients were treated with oral TAK-285 at the MTD for at
least 4 weeks in order to confirm safety, Patients continued to be
treated with TAK-285 at the same dose level if the treatment was
well tolerated and there was no evidence of progressive disease (PD).
The study was conducted in accordance with the protocol approved
by the institutional review boards of the participating institutions,
and with the Harmonized Tripartite Guideline of the International
Conference on Harmonization for Good Clinical Practice.

Patient eligibility

Patients with histologically/cytologically confirmed metastatic or
advanced cancer that was unresponsive to standard therapy were
eligible for this study, provided that the following criteria were met:
Eastern Cooperative Oncology Group performance status of 0-1;
age of 20-74 years; life expectancy of at least 12 weeks; adequate
bone marrow and organ function; at least 1 measurable lesion
based on Response Evaluation Criteria in Solid Tumours (RECIST)
(Therasse et al, 2000) (patients with no measurable lesion were
acceptable for the dose escalation cohort only); and no previous
therapy with an EGFR or HER2 inhibitor (except for trastuzumab).

Dose escalation scheme

In the dose escalation cohort, the dose of TAK-285 was decided by
consideration of adverse events (AEs) observed during the first
cycle. If one of three patients had a dose-limiting toxicity (DLT),
another three patients were added to the cohort. If none of three
patients had a DLT, the dose in subsequent patients was increased to
the next level, If there remained only one patient having a DLT, the
dose was also increased to the next level, however, if > 1 patient had
a DLT, there was no progression to the next level. Dose escalation
was continued until the MTD was determined. The dose of TAK-285
was increased by 100 or 40% in accordance with accelerated titration
designs reported previously (Simon et al, 1997). A DLT was defined
as any TAK-285-related grade 4 haematological toxicity, grade 3 or
worse non-haematological toxicity, grade 3 or worse neutropenia
(<1000 mm~?) with fever of 38 °C or higher, or toxicity resulting
in cessation of treatment for > 21 consecutive days (including the
stipulated period of observation without treatment).

Endpoints

The primary study endpoints were to determine the MTD as well
as PK profiles of TAK-285 and its metabolite, M-I (data on file,
Takeda Pharmaceutical Company Limited). The secondary end-
points were objective response rate (complete response (CR) and
partial response (PR)), disease control rate (CR, PR and stable
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disease (SD), for at least 12 weeks), and time to tumour
progression, defined as the time from the first dose of TAK-285
until disease progression or death. Tumour response was assessed
every 4 weeks by RECIST version 1.0 (Therasse et al, 2000).

Safety assessments

Safety evaluations included vital signs (oxygen saturation, body
temperature, breathing rate, blood pressure and pulse), clinical
laboratory tests, lung function tests (pulmonary surfactant protein-A,
pulmonary surfactant protein-D, Krebs von den Lunge-6 and arterial
blood gas analysis), chest X-ray, and 12-lead electrocardiogram (ECG).
These tests were performed weekly with the exception of chest X-rays
{every 4 weeks), arterial blood gas analysis (at screening) and ECG
{4 time points each at screening, on day 1 and day 8, after DLT
assessment, one time point every 4 weeks). All ECG charts
were submitted to the ECG evaluation committee to assess cardiac
function, Adverse events were graded based on the National Cancer
Institute Common Toxicity Criteria for Adverse Events, version 3.0
(Bethesda, MD, USA).

PK analyses

In the dose escalation cohort, plasma samples for PK analysis were
collected at predose and up to 72h after single dose administration
and on day 21 after repeated administration of TAK-285, Urine
samples were also collected up to 24-h postdose. In the repeated
administration cohort, plasma samples for PK analysis were
collected at predose and up to 12-h postdose on days 1 and 28.
Urine samples were also collected up to 12-h postdose each day.
Concentrations of TAK-285 and M-I in plasma and urine were
determined using validated liquid chromatography tandem mass
spectrometry (LC-MS/MS) methods. The plasma and urine
samples were treated by liquid-liquid extraction and subjected
to LC-MS/MS equipped with a reversed-phase column. The lower
limit of quantification for both TAK-285 and M-I was 0.2ngml"!
in plasma and 2ngml~' in urine when 50l of the plasma sample
and 554 of the urine sample (containing 541 of Tween 80
solution) were analysed. Tween 80 solution was added to the urine
sample to prevent the adsorption of analytes onto the sample
containers. The accuracy of the plasma assay {percentage deviation
from nominal) ranged from —10.8 to 11.0% for TAK-285, and from
—14.0 to 13.8% for M-I, The accuracy of the urine assay ranged
from —7.7 to 7.0% for TAX-285 and from —9.5 to 8.8% for M-I
Pharmacokinetic parameters of TAK-285 and M-I were estimated
for each patient using noncompartmental methods with Phoenix
WinNonlin Version 6.1 (Pharsight, Mountain View, CA, USA).

Pharmacodynamic analyses

At screening and on day 15 after the start of repeated administra-
tion, 20ml of peripheral blood was obtained and divided into two
10 ml exclusive use containers (CellSave tubes) filled with 300l
of preservative solution (4.6% Na-ethylenediaminetetraacetate, 36%
cell preservative, 0.36% polyethylene glycol and 04% inert ingre-
dients). The samples were stored at room temperature and processed
within 72h after sampling. The CellSearch System (Veridex LLC,
Raritan, NJ, USA) was used for the isolation and enumeration of
circulating tumnour cells (CTCs), which were defined as nucleated cells
lacking cluster of differentiation 45 and expressing cytokeratin.

RESULTS

Patient characteristics

A total of 26 patients were enrolled between July 2007 and May
2010, and received at least one dose of TAK-285. Demographic
characteristics of patients are summarised in Table 1. Safety and
efficacy were analysed for all 26 patients.
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Table 1 Patient characteristics Table 2 Frequently reported adverse events {overall incidence = 10%)
Dase level of TAK-285 (mg) Dose level of TAK-285 (mg)
Total Total
50* 50° 100® 200" 300° 400" 300° (%) 50 50° 100° 200" 300° 400° 300° (%)
Screened 4 4 5 5 7 2 9 36 Any odverse events 4 3 3 4 4 2 6 26 (100.0)
Enrolled 4 3 3 4 4 2 6 26(100) >Grade 3 3.0 1 1 1 2 4 12
Completed® 3 3 3 3 3 0 & 20808
Alanine ominotransferase 3 0 0 2 | 2 4 12(462)
Not completed I 0 O | | 2 0 5(192 increased
Owingto pre-treatment | 0 0 0O | 2 0 4(54 >Grade 3 Il 0 0 0 0 | 2 4
event or adverse event '
Owing to lack of efficacy 0 0 0 | 0 0 0 1338 Aspartate aminotransferase 2 0 | 2 0 2 5 12(462)
increased
Sex 2Grade 3 16 0 0 O I I 3
Mae 32 1 3 3 1 4 17(654)
Female I | 2 | | I 2 9(346) Rash (I l 2 | 2 4 11 {423)
_ >Grade 3 00 0 0 0 0 0 0
Age (years)
Median 670 580 650 610 625 630 595 615 Blood bilirubin increased 2 0 ] 2 0 2 2 9(346)
>Grade 3 1 0 0 0 0 0 © |
Primary tumour
Colon/rectat 2 3 2 3 0 2 0 12(462) Diarhoea 0 © | | 2 2 3 9 (34¢)
Gastric 0 o0 | 0 0 2 4(54) 2GCrade 3 0 0 0 ¢ 0O 0 ¢ 0
Oesophageal 0 0 © 0 | 0 2 3(15)
Other t 0 | 0 3 0 2 7(269) Constipation [ | | | l I 7Q69)
>Grade 3 0 0 0 c 0 0 o0 0
Performance status
0 2 2 3 2 2 4 16 (61.5) Gamma-glutomyltransferase 2 0 | 2 0 | I 7(269)
| 3 1 I [ 20 2 10(385) increased
‘ >Crade 3 2. 0 0 1V 0 0 | 4
Abbreviations: bid.=twice daily; q.d. = once daily. "Q.d. (dose escalation cohort).
®Bid. (dose escalation cohort). “Bid. (repeated administration cohort). “Treatment Decreased appetite 110 | 0 63N
for cycle | or the first 28 days completed. >Grade 3 1 0 0 © 0 I 0 2
rexia 0 0 2 0 3 0 I 6(231
DLT and MTD i >Grade 3 c 006 0 0 0 O (o )
The 26 patients received TAK-285 at a dose ranging from 50 to ]
400mg q.d. or b.id, 20 patients made up the dose escalation g:;z:;zg fine phosphotase 10141105092
cohort and the remaining 6 patients were the repeated adminis- >Grade 3 0 0 0 0 0 0 O 0
tration cohort. Dose-limiting toxicities observed during the study
were grade 3 increased alanine aminotransferase (grade 3} and  Blood lactate dehydrogenase 1 1 I 2 0 0 0 5(192)
increased aspartate aminotransferase in one patient, and decreased  increased
appetite in a second patient, Both patients were treated with TAK- >Grade 3 I o6 ¢6 0 0 0 O I
285 400 mg b.i.d.; hence, the MTD was determined to be 300 mg )
b.id. In the repeated administration cohort, six patients received ~ Carcer pain Vo000 2 509
the MTD continually for 36~ 169 days. >Grade 3 L e t
Nausea o 1 I o ¢ 2 I 5(92)
Safe ty 2Grade 3 0 0 o0 © 60 0 0 4]
Adverse events were observed in all 26 patients who received TAK- Dry skin o001 L4154
285; 22 (84.6%) of these AEs were considered to be related to TAK- >Grade 3 0o 0 0 0 00 0
285 treatment. -
The most common grade of AEs related to TAK-285 was grade 2 Von;ﬂggmde 3 g é (; g g (I) (I, ¢ ('05'4)
or lower in 17 patients (65.4%), grade 2 in 11 (42.3%), grade 3 in
5 (19.2%); there were no grade 4 AEs related to TAK-285 adminis- Blood creatinine increased 1 0 0 0 L 0 1 3(lI5)
tration. As noted above, grade 3 AEs related to TAK-285 treatment >Grade 3 0o 0 0 0 o0 o 0
included DLTs in two patients: increased alanine aminotrans- )
ferase and increased aspartate aminotransferase in one patient,  Haemoglobin decreased 0 2 0 6 0 0 3(L
and decreased appetite in a second patient. These patients were >Grade 3 100 & 0 0 0 !
withdrawn from the study because their DLTs resulted in perma- Stomatitis 000 0 2 0 0 1 3{18
nent discontinuation of TAK-285 treatment. No other patients >Grade 3 6 0 0 0 0 0 o 0

were withdrawn from thestudy because of TAK-285 treatment-
related AEs, One of two patients with DLTs had myocardial ischaemia,
which was the only serious AE related to TAK-285 treatment observed
during the study. Two patients died during the study; in both cases,
the cause of death was aggravation of the primary disease and was
considered to be unrelated to TAK-285 treatment. The time period
from last dose to death was 33 and 25 days, respectively.
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Abbreviations; bi.d. =twice daily; q.d. =once daily. *Q.d. {dose escalation cohort).
bBid. (dose escalation cohort). “Bid. (repeated administration cohort).

Table 2 shows frequently reported AEs (having an overall inci-

dence of > 10%). The most frequently reported AEs were increased
alanine aminotransferase and aspartate aminotransferase, followed
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by rash, increased blood bilirubin and diarrhoea. The incidences of
AEs related to TAK-285 treatment were similar to the incidences of
AEs in general, A slight dose-dependent relationship was observed
for these AEs. Grade 2 rash and diarrhoea were reported in the
dose groups in which DLTs were observed, while only grade 1 AEs
were observed in lower dose levels.

No clinically significant changes were observed in lung function
tests, chest X-rays, vital signs or ECGs.

Pharmacokinetic

The PK parameters of TAK-285 and M-I are summarised in Tables
3 and 4, respectively. Plasma concentrations of TAK-285 and M-I
reached the maximum {Cp.c) within 25h after single oral
administration. The estimated terminal-phase half-life (t;,;) was
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6-9h for TAK-285 and 7-10h for M-I at all doses. The time to
reach the maximal plasma concentration (T},,,) and t;;; were not
remarkably changed after multiple dosing. On day 21, mean
plasma concentrations of TAK-285 increased over a dose range of
50-300 mg b.i.d., and mean concentrations of M-I increased over
the TAK-285 dose range of 50-200 mg b.i.d. (Figure 1). A dose-
proportional increase in the area under the plasma concentration-
time curve over the dosing interval (AUC,_,,,) was suggested for
TAK-285 after multiple dosing at doses ranging from 50 to 300 mg
b.id. but was not clearly indicated for M-I (Figure 2). The
accumulation ratios of Cp,,x were 1,2~3.6 for TAK-285 and 1.2-2.6
for M-I. The accumulation ratios of AUC were 1.4-4.6 for TAK-
285 and 1.4-3.7 for M-1. The mean cumulative excretion ratios of
TAK-285 and M-I in urine (up to 12- or 24-h postdose following
single or multiple dosing) were below 0.02% of the dose.

Table 3 Pharmacokinetic parameters of TAK-285 after single and multiple oral dosing of TAK-285

Dose level of TAK-285

Parameters S0mg q.d.* 50mg b.id.? 100 mg b.i.d.* 200 mg b.i.d.* 300 mg b.i.d* 300mg b.id.?
Single dosing
N 4 3 4 4 5-6
Cona (rgml™ ") 214 (30.3) 234 (55.6) 379 (91.8) 365 (194) 1350 (469) 983 (545)
AUC,. ., (ngxhmi" ) 1730 (423) 1970 (648) 2820 (1190) 9530 (4150) 11 500 (4750} 9210 (3840)
Tonax () : 1.49 (1.00~-2.00) 1.00 (1.00-2.02) 2.00 (1.00-4.00) 2.48 (200-4.00) 200 (2.00-2.00) 2.03 (2.00-4.00)
tin (0} 727 (158) 645 (0.642) 9.43 (4.85) 657 (1.16) 7.50 {0.968) 610 (221)
Mutiple dosing®
N 3 3 3 3 5-6
Conax (ngmi™ ) 260 (57.9) 358 (51.1) 774 (344) 2420 (156) 3700 (680) 2810 (1120)
AUCh_p (g xhmi™"y 2210 (973) 2720 (778) 6090 (3140) 1700 (3970) 30900 (6750} 26400 (9840)
Tenax (M) 200 (200-2.02) 2.05 (200-205) 2.00 (200-3.00) 2.00 (1.00-2.05) 200 (2.00-2.02) 297 (0.500—-6.00)
tin (M) 869 (2.87) 749 (0.738) 7.79 (0.760) 695 (1.21) 8.25 (1.61) 1.1 (3.65)
R (Crnd) 1.20 (0.342) 1.55 (0.205) 2.00 (0.613) 270 (0.829) 312 (1.22) 362 (205)
R (AUC) 1.35 (0.331) 1.96 (0.148) 279 (0.792) 322 (0.677) 392 (1.69) 459 (214)

Abbreviations: AUC =area under the plasma concentration-time curve from time zero to infinity (o- ) or to dosing interval ()i bid = twice daily; Co=maximal
observed plasma concentration after dosing; gd.= once daily; R = accumulation ratio of Gk or AUC between multiple versus single dosing: R (AUC) =AUCG 1y (treatment
day D)AUC, 12 (treatment day 1) (dose escalation cohort D =2I, repeated administration cohort: D=28); Trax=time to reach the maximal plasma concentration;
12 =estimated terminal-phase half-lfe. All parameters are reported as mean (%sd) values, except for Ty that is reported as a median (range) value. "Dose escalation

cohort. PRepeated administration cohort. “Day 21 or day 28.

Table 4 Pharmacokinetic parameters of M-l after single and muiltiple oral dosing of TAK-285

Dose level of TAK-285
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Parameters 50mg q.d.* 50mg b.i.d.* 100 mg b.i.d.* 200 mg b.i.d.* 300 mg b.i.d.* 300mg b.id®
Single dosin;
mﬁl ’ 4 3 3 4 4 6
Corae (MEMI™Y) 572 (11.7) 62.6 (164) 165 (35.4) 313 (106) 383 (79.9) 272 (190)
AUCq_ ., (ng xhml™") 401 (79.3) 494 (174) 1340 (350) 2870 (242) 3230 (911) 2710 (1690)
Trmax () 1.49 (1.00-2.00) 200 (1.00-202) 2.00 (200-4.00) 2.00 (2.00-4.05) 200 (200-200)  2.50 (200-3.00)
tin () 8.32 (283) 7.54 (1.21) 9.70 (451} 7.40 (1.45) 100 (1.96) 699 (253)
Mudtiple dosin ’
Np ¢ 3 3 . 3 3 3 : 6
Conx (Emi™") 68.0 (124) 96.1 (532) 302 (62.9) 767 (258) 549 (123) 584 (349)
AUCp_y (ng X hml ™) 523 (26.3) 786 (451) 2660 (902} 6410 (3330) 4750 (1020) 5600 (3480)
Tonax (0 200 (1.00-2.02) 205 (200-3.00) 3.00 (3.00-4.05) 205 (2.00-3.00) 200 (200-2.02) 299 (0.500-3.98)
tin (W) 11.8 (399) 9.57 (211) 10,0 (2.38) 853 (142) 140 3.17) 14.3 (7.44)
R (G 1.19 (0.202) 1.49 (0.526) 1.90 (0.651) 273 (202) 1.58 (0.456) 264 (1.41)
R (AUC) 1,40 (0:216) 227 (0.896) 299 (0.740) 358 (223) 242 (0.859) 3.68 (1.99)

Abbreviations; AUC =area under the plasma concentration-time curve from time zero to infinity (o~ ) or to dosing interval (0-tau); bid. = twice daily; Crax=maximal
observed plasma concentration after dosing; qd. = once daily; R = accumulation ratio of Cox or AUC between muttiple versus single dosing; R (AUC) = AUCp....a, (treatment
day DYAUCo_ 2 (treatment day [) (dose escalation cohort: D=2, repeated administration cohort: D=28); Tm=time to reach the maximal plasma concentration;
ty2 =estimated tenminal-phase half-ife. Al parameters are reported as mean (& sd,) values, except for Trax that is reported as a median {range) value. "Dose escalation
cohort. "Repeated administration cohort. “Day 21 or day 28.
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Figure |
TAK-285 was additionally dosed at 12h postdose b.id.
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Mean plasma concentration-time profile of TAK-285 or M-I on day 21 in the dose escalation cohort. Mean + s.d. (h=3-4 at each dose level);
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Figure 2 Relationship between dose and AUCq_ta of TAK-285 or M-l after muitiple oral administration of TAK-285 (day 2| or day 28). Data are

mean £ s.d. {(n=3~6 at each dose level).

Pharmacodynamics

Circulating tumour cell samples both at screening and on cycle 1
day 15 after the start of repeated administration were obtained and
evaluated in all patients except for those who were removed from
study by cycle 1 day 15 and 1 patient with a coagulated blood
sample on cycle 1 day 15. Overall, seven patients had unfavourable
baseline counts (=5 cells per 7.5ml blood), none of which
converted to a favourable count after TAK-285 treatment. Analysis
of CTC data did not show significant changes after treatment with
TAK-285.

Antitumour activity

One patient with parotid cancer (3.8%) achieved a PR lasting for 56
days. However, the remaining patients were reported as PD.

The maximum percentage decrease from baseline in tumour size
{sum of measured lesions) was evaluated separately for all patients.
Only one patient in the dose escalation cohort showed reduction in
tumour size, whereas three of six patients in the repeated
administration cohort showed reduction in tumour size.

The objective response rate and disease control rate were each
3.8% (1 of 26 patients), and the median time to tumour
progression was 58 days.

DISCUSSION

Clinically, TAK-285 was very well tolerated in spite of the fact that
AEs were observed in all patients. The most frequent AEs were
increased alanine aminotransferase and increased aspartate
aminotransferase, followed by rash, increased blood bilirubin

British Journal of Cancer (2012) 106(4), 666-672

and diarrhoea; these were similar to AEs seen with other inhibitors
of the EGFR family of tyrosine kinases (Hidalgo et al, 2001;
Herbst et al, 2002; Ranson et al, 2002; Arora and Scholar, 2005;
Lacouture et al, 2006). The incidences of frequently reported
AEs appeared to correlate with dose; however, because of the
limited number of patients studied this relationship could not be
confirmed.

Dose-limiting toxicities were observed in two patients receiving
400mg b.i.d. in the dose escalation cohort, but were not observed
in the repeated administration cohort receiving the MTD. A
serious AE, myocardial ischaemia, related to TAK-285 was
reported in one of two patients with DLTs (receiving 400mg
b.id). This event was considered to be related to TAK-285
treatment because diarrhoea that developed after the start of
treatment with TAK-285 was suspected to have aggravated pre-
existing ischemic heart disease. The remaining serious AEs were
regarded as unrelated to TAK-285 treatment. Two patients died
during the study, and the cause of death was considered to be
unrelated to TAK-285 treatment for both patients.

It was interesting that pneumonitis was not reported in this
study and is in contrast to findings seen with gefitinib, another
EGFR tyrosine kinase inhibitor (Inoue et al, 2003). In addition,
no significant changes in ECG were reported despite the known
expression of HER2 in cardiac myocytes (Slamon et al, 2001;
Seidman et al, 2002; Negro et al, 2004), Similarly, rash induced by
TAK-285 was relatively mild (ie., grade 2 or lower; grade 1 in a
majority of patients), compared with that seen with gefitinib and
erlotinib (Shepherd et al, 2005; Thatcher et al, 2005). The
correlation between the incidence of diarrhoea and dose, which
was previously reported with lapatinib (Burris et al, 2009), was also
examined in our study; a similar although smaller correlation was
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observed with TAK-285. Diarrhoea was relatively mild (i.e., grade 2
or lower) in our study, and was grade 1 in a majority of patients.

In addition to evaluating the PK of TAK-285, the PK of the TAK-
285 metabolite, M-I, was also evaluated. Laboratory studies
revealed that M-I inhibits the kinase activities of HER2, EGFR,
and HER4 with 50% inhibition concentrations of 98, 29 and
280nmoll”?, respectively (data on file, Takeda Pharmaceutical
Company Limited). The Cy,ox of TAK-285 and M-I was observed
up to 2.5 h after single dose administration at all doses, indicating
that absorption of TAK-285 was relatively rapid after oral
administration. The &, values of M-I mirrored those of TAK-
285 at all doses, and their concentrations in plasma declined in a
similar manner. The accumulation of TAK-285 and M-I following
multiple dose administration was considered to be moderate
because the mean accumulation ratios for Cy.x and AUC were
below 4.6 for both, A dose-proportional increase in exposure to
TAK-285 at steady state was indicated over the dose range tested
(50-100 mg b.i.d.), but the exposure to M-I did not increase with
dose at 300 mg b.i.d. This suggests that metabolism of TAK-285 to
M-I by hydroxylation may be saturated at higher doses. Urinary
excretion of TAK-285 and M-I was negligible and indicated that
renal excretion does not contribute significantly to the clearance of
either TAK-285 or M-L

The relationship between CTCs and prognosis has been reported
for prostate and breast cancer (Cristofanilli e al, 2004; Danila et al,
2007), and the CTC test was approved by the FDA in January 2004.
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The association between CTCs and tumour response was not
assessed sufficiently, because only one patient reported as PR,
whose CTC number on day 15 was not available because of a
coagulated blood sample. In this study, there were no significant
changes in CTC number that might suggest therapeutic efficacy.

The antitumour response was rated as PR in one patient with
parotid cancer in the repeated administration cohort. HER2 has
been reported to be highly expressed in parotid cancer (Cornolti
et al, 2007; Williams et al, 2010), and lapatinib was reported to be
effective for the treatment of parotid cancer in a phase I study
(Burris et al, 2009).

In summary, based upon its safety, tolerability profile, PK
characteristics and potential antineoplastic activity in patients with
advanced solid tumours, further evaluation of TAK-285 for the
treatment of patients with solid tumours appears warranted.
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