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3+3 design

Dose

Patient Cohort

'
. Non-DLT 1 } Cohort Expansion

T Dose Increment =3  DLT evaluation period

DTrate=2/3 X
Above prespecified rate

MAD in US
MTD in EU

DLT rate=1/6 v

MTD/RP2D in US
Below prespecified rate

RP2DinEU

» Time

> >

ERERWIR 37— (RMR4R) 202245A9A
HNAMKRBRER W2RS[C

Accelerated titration

X6
X5
X4
X3
X2
X1
X0

Dose Level

Time

Continuous Reassessment Method

Dose Level

Time
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1 23 45 67 89 1011 1213 1415 1617
AUC (mg/ml x min)
Carboplatin(CBDCA) D& 5 2:%:
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GefitinibQEHA B NE

o Gefitinib@ 75 tR(x T 2B IETREINT
0 1692 A, Gefitinib 1129 A Placebo563 A

Proportion surviving

1.0

Overall population
Number of patients

— Gefitinib Gefitinib (n=959) Placebo (n=480)
Placebo .
Objective response 77 (8%) 6 (1%)
0-8+ Complete response 1 0
Partial response 76 (8%) 6 (1%)
0.6 Stable disease 304 (32%) 148 (31%)
Progressive disease 360 (37%) 232 (48%)
Non-evaluable 218 (23%) 94 (20%)
0-4— Unmeasurable disease 9 (1%) 3
No follow-up scans 180 (19%) 81 (17%)
Other 26 (3%) 8 (2%)
0-2+ Unknown 3 2
In each group, about 10% of patients had unmeasurable disease and about 4% had
0 | | | | | | | | protocol deviations.
0 2 4 6 8 10 12 14 16

/|1 National
= Cancer
. Center:
Thatcher et al., Lancet 2005 el Hospital
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P<0.001
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Gefitinib
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(N=110)
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<
F
1

PFS probability

<
)
1

Months since Randomization
— Erlotinib (n=86)
—— Chemotherapy (n=87)
HR 0:37 (95% C10-25-0-54); |og—rank p<0:0001

EURTAC

Maemondo, et al. NEJM 2010, Mitsudomi, et al. Lancet Oncol 2010, Rosell, et al.
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Median (95% Cl) progression-free survival

—— Gefitinib (n=86)  9-2 months (8-0-13-0)
—— Cisplatinand (n=86)  6-3 months (5-8-7-8)
docetaxel

WJTOG3405

p<0-0001

1001

80

[e)
T

Ey
T

204

— Erlotinib (N=82)
—— Gemcitabine plus carboplatin (N=72)

HR 0-16 (95% Cl 0-10-0-26)
Log-rank p<0-0001

OPTIMAL
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HH The NEW ENGLAND
JOURNAL of MEDICINE

I ‘ I ‘ ESTABLISHED IN 1812 MAY 20, 2004 VOL.350 NO.21
s Activating Mutations in the Epidermal Growth Factor
Receptor Underlying Responsiveness of Non—Small-Cell
| ;fﬁ?;_m Lung Cancer to Gefitinib
OOOOO «L:::LWSMS Thomas J. Lynch, M.D., Daphne W. Bell, Ph.D., Raffaella Sordella, Ph.D., Sarada Gurubhagavatula, M.D.,
- 1861Q Ross A. Okimoto, B.S., Brian W. Brannigan, B.A., Patricia L. Harris, M.S., Sara M. Haserlat, B.A.,
Jeffrey G. Supko, Ph.D., Frank G. Haluska, M.D., Ph.D., David N. Louis, M.D., David C. Christiani, M.D.,
Jeff Settleman, Ph.D., and Daniel A. Haber, M.D., Ph.D.
' National
/ ] \ ~ I+ Cancer
STATS  MAPK AKT == It b,; ekl Center :
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Lynch et al., NEJM 2004 *" _ Hospital
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0 20054 c-MetfEEF|IEL TDPhase I5%a

Compound: PF-02341066
US IND Number: 73,544
Protocol: A8081001

PHASE 1 SAFETY, PHARMACOKINETIC AND PHARMACODYNAMIC STUDY OF

PF-02341066, A C-MET/HGFR SELECTIVE TYROSINE KINASE INHIBITOR,
ADMINISTERED ORALLY TO PATIENTS WITH ADVANCED CANCER

ERERWIR 37— (RMR4R) 202245A9A

1 20074 c-MetfAEFIELTHE inase

IC50(nM)
An Orally Available Small-Molecule Inhibitor of c-Met, PF-2341066, MET 8
Exhibits Cytoreductive Antitumor Efficacy through Antiproliferative ALK 20
and Antiangiogenic Mechanisms RON 298
Hel.en Y. Zou, Qilfhua Li;I Joseph H. Lee,;l\/.[aria E. Arang.o;' Sclott R MCD:)HH.EH,I Shinji Ya.maze}kj,2 ?::—2 izg
Tatiana B. Koudriakova, Gordon Alton,” Jingrong J. Cui, Pei-Pei Kung, Mitchell D. Nambu,
Gerrit Los, Steven L. Bender,5 Barbara Mroczkowskj,ﬁ and James G. Christensen' Trk A 580
Trk B 399
Abl 1159
IRK 2887
Lck 2741
Sky ~10000
VEGFR2 >10000

PDGFRB  >10000
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Identification of the transforming Kinase  1C50(nM)
EML4-ALK fusion gene in non-small-cell MET &
lung cancer RON 298
Manabu Soda'?, Young Lim Choi', Munehiro Enomoto"?, Shuji Takada', Yoshihiro Yamashita', Shunpei Ishikawa, AxI 294
Shin-ichiro Fujiwara', Hideki Watanabe', Kentaro Kurashina', Hisashi Hatanaka', Masashi Bando®, Shoji Ohno’, Tie=-2 448
Yuichi Ishikawa®, Hiroyuki Aburatani®’, Toshiro Niki®, Yasunori Sohara®, Yukihiko Sugiyama’ & Hiroyuki Mano"”’
02007512AH ALK(+)NSCLC 2 A TPR

- Pfizer®BLRERART IL—T(XEITH ORI EERET

- By APRICREEDOENL. 2-3%DHENBREETERT
Original Version Date: 05 December 2005 [T e rases o

Amendment 1 Date:
Amendment 2 Date:
Amendment 3 Date:
Amendment 4 Date:
Amendment 5 Date:
Amendment 6 Date:
Amendment 7 Date:
Amendment 8: Date
Amendment 9: Date
Amendment 10: Date
Amendment 11: Date
Amendment 12: Date

19 January 2006
30 August 2006
27 April 2007
29 October 2007
23 January 2008
4 March 2008
23 June 2008

18 August 2008
5 March 2009
14 May 2009

30 June 2009

9 November 2009

Part 1:
Dose escalation

Cohort3(n=8)

300mg QD

| 200mg QD 250mg QD

MTD/RP2D

1DLTs:
| 200mg QD grade 3 ALT elevation

I > 100mgaD

50mg QD

AlLT=alanine aminotransferase

Part2:
Molecularly enriched cohorts
(ALK and c-MET)

Enrolling patients with ALK-positive NSCLC after
preliminary observation of impressive activity in
a few patients

B Data from database April 7.2010

B Data presented for 82 patients, study ongoing
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AKEFDA

Post >1 ALK-TKIs

First line

All lines Post crizotinb Post crizotinb Post crizotinb
2011 2014 2015
2011 2014 2016 2018 2021
ALKEE B EBIEF ALKEE B BIEF S F =T ALKRE & EEF ALKFRZ ¥ ALKRAEEIRF
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0 Gefitinib
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0 Crizotinib
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PERSPECTIVES: CANCER

Achilles Heal of Cancer

l. Bernard Weinstein

> —

Addiction to Oncogenes—the

Science, 2002
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T105-6333
ERSEXE/PI1TE2RE 185
E/FELZHES T—
https:/fwww_novartis_co_jp

MEDIA RELEASE + COMMUNIQUE AUX MEDIAS +« MEDIENMITTEILUNG
20204E 6 A 29 H
HiERRANAL
ST 4 AT RS

JINWT4 A, METREFIIV 14 AX Y EVTERBEOVIR
THEAETT - BROENMERMFANADARRELT, 2TL94%R
150mg. FIfE 200mg] DBLERTFTEE =S

S rANT 4 A7y —<EAstt (ERIEREER 5 —0 3. A8, METER
T Y I4RF B FRRGEOUIRTRERET - BREOIE/NNERRMSA (L
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202043 B 258
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RERFTAEEZME

HALIURAETO/O0—DEETHDHAILY (Merck) DBEREAN, ANLINRAF 77— HREH
(A - ER.AEFMEELR - FLEIA YA —FT-ESILM)E.MET BEFIIVY 14
(METex14) R¥vE LG ZEBHEOUIRTFRELET -BE O IE/ N EIAHE (LT . NSCLC) @&
BEMT TSR0 250mal(—fk% - TRF_JEEIEAKNY., UT. THRFIDONT. E
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Target-to-hit

p(Ts)
WIP needed for 1launch

Cost per WIP per Phase

Cycle time (years)

Cost per launch (out of pocket)
% Total cost per NME

Cost of capital

Cost per launch (capitalized)

1‘-‘-‘"‘"“-—-—1

80%

243

Sl
1.0
$24
3%
N%
$94

: Lead
HETd OPIMIZANON  Preclinical Phase | Submission
Phase I Phase Il to launch
—- —Pj—b D*D—FD—FD Launch
-
/5% 85% 69%
194 14.6 12.4 1
$2.5 SI10 S5
= 21 1.0
$49 S146 $62 S128 S873
6% 7% 7% 15% 11391&H
5166 5414 $150 $273 $319 $314 548 $1778
2321{8H
[ Discovery [ Development
\/|= National
Paul SM et al., Nat Rev Drug Discov 2010 WEENEE  Hospital
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KEYNOTE-00155%: Phase IFXERAINEJMIZ

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE ‘

Pembrolizumab for the Treatment
of Non—-Small-Cell Lung Cancer

Edward B. Garon, M.D., Naiyer A. Rizvi, M.D., Rina Hui, M.B., B.S.,
Natasha Leighl, M.D., Ani S. Balmanoukian, M.D., Joseph Paul Eder, M.D.,
Amita Patnaik, M.D., Charu Aggarwal, M.D., Matthew Gubens, M.D.,

Leora Horn, M.D., Enric Carcereny, M.D., Myung-Ju Ahn, M.D.,
Enriqueta Felip, M.D., Jong-Seok Lee, M.D., Matthew D. Hellmann, M.D.,
Omid Hamid, M.D., Jonathan W. Goldman, M.D., Jean-Charles Soria, M.D.,
Marisa Dolled-Filhart, Ph.D., Ruth Z. Rutledge, M.B.A., Jin Zhang, Ph.D.,
Jared K. Lunceford, Ph.D., Reshma Rangwala, M.D., Gregory M. Lubiniecki, M.D.,
Charlotte Roach, B.S., Kenneth Emancipator, M.D.,

j,; — National

and Leena Gandhi, M.D., for the KEYNOTE-001 Investigators* ~ |~ cancer
ez I'V‘;Lb it Center
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N = 1235
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ose | effectiveness approved safety
medicine
1
.

Potential new
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o
I=
2 g S
= Number of patients . o
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Bates SE et al., Clin Cancer Res 2015 . Hospital
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Phase O Phase la Phase Ib Phase Il
PD evaluation; Safe dose @ “Expansion cohorts”—  Randomized:;
biomarkers of looking for activity accelerated
target in a specific approval
engagement population; may be
biomarker selected
Basic = Drug Pr& o FDA DR ave
research discovery clinical SIS review research and
| \ monitoring
Phase | Phasell Phaselll Phase IV
Safe Preliminary Pivotal One FDA-
dose | effectiveness RCT approved
Postmarketing

Potential new
medicines

v

International trials
May be conducted
prior to IND
submission

\

medicine

safety/
postmarketing
commitments
and

FDA

|

NDA/BLA submitted

Number of patients variable

IND submitted

requirements

in the context

of accelerated
approval

FDA approval

Bates SE et al., Clin Cancer Res 2015
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Postel-Vinay S et al., Ann Oncol 2015

Cytotoxic chemothrapy Molecularly targeted agents Immuno-stimulatory antibodies
x RRR&RARRRRR&RARRHS #
: g
number 30-50 Target 30-200 molecularly Immune 100-1000 |mmunolog|cally
unselected enrichment selected patients enrichment selected patients 93
patients =2
Novel routes of
Rout.e .of . IV > Oral Oral > IV administration
administration (intra-tumoral)
MTD quasi-
Toxicity systematically MTD r:l;céﬂr;sdtantly MTD r;ai?\ldyArSached
reached
Traditional PK with potential for PK - PK and pD-based dose
Traditional PK based dose recommendation recommendation?
limited PD Biomarker-driven PD for target repeated PD for dynamic
PK/PD assay validation and moleular biomarkers and immunological
. - y % enrlchmem monitoring
biomarkers i Tea
AUC ) *. .'
Traditional 3 + 3 dose- 3 + 3 dose-escalation design with large Accelerated titration/adaptive design
escalation design expansion cohorts in selected multiple parallel expansion cohorts
populations long-term follow-up + drug rechallenge
Design ! 20-30pts [ |___30-300 selected pis__ | -
; ' Molecular enrichment H g
! ' ' 100-1000 pts
Escalation | Expansion Escalation | Expansion Escalation ! Expansion +/- immune enrichment
Based on later phase 2 Conditional of accelerated Conditional of accelerated approval based
ase gpsﬁﬁglg ase approval based on large on histology and immune-biomarker
Drug molecularly selected expansion cohorts selected expansion cohorts
approval Approval Conditionall Conditional/ Approval
i D D 5 D <o 7" D <
Drug develop- 0 ca 5 National
ment years -8 years <b years
timeframe Cancer
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0 Randomized Phase lll Trial QGIE DT

- Vemurafenib

0 B-Raf VOOOEE RSB ERMERAERE

0 P EARHFTTOTICE DO VemurafenibBE~ D Clossoveriff iz
0 &MHENS :DTIC 5%. Vemurafenib 48%

024 EFHAM HR 0.37(95% Cl 0.26-0.55)

0 New York Times#tARCTIZOLWTORESE
- ERARE. RELEREICTN
ThEYFTITeont-itRBzan

- BiomarkerlZEDEEL\IEMN
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“Believer” TFAIXIEL TS

[The researcher admonishes:
“It may be helpful - not a cure.”
...A possibility sits magnified in my brain.

I’'m a believer. ... | also believe in the spirit that moves the
pulse in my temples and the unguarded imagination that can
make right what matters most to me.

| believe my son can get well. I'm a believer. ]

[FEBNDBRELE,
RERZB(TLTREIIH)ET, R TIIHNEEL]
(heg) - THRELIEENROFEOLNTEBIE VWA,
RIIELUNNG, - (F8E) - R, BERY)ILHBHEMO A LLEIC, B

DY T—BARVL A TR2AERILIOANFRLLOBARLRBRIDOAN% SEa

EUTW2, RILE DO THRIELLELTNS, RIMELZILESHEYIL o750

Lt‘: Vo | A Piece of My 08 National
Cancer
Center

. . . - e - wawieebit” - Hospital
John Wiley & Sons, A piece of My Mind, 2006, JAMA, B3 —X K YU J #F. EBMNIDEUBLEE, T4, pp.251-255 f=: P
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Thank you for your attention!

Hidehito Horinouchi, MD., PhD.

hhorinou@ncc.go.jp

Department of Thoracic Oncology *

Yuichiro OHE

Noboru YAMAMOTO
Hidehito HORINOUCHI
Yasushi GOTO
Tatsuya YOSHIDA
Yusuke OKUMA

Yuki SHINNO

Yuji MATSUMOTO
Masahiro IWASAKU

Medical Oncology

Department of Thoracic Surgery
Shun-ichi WATANABE

Kazuo NAKAGAWA

Hiroyuki YOSHIDA

Masaya YOTSUKURA

ot Surgical Oncology
Shun-ichi WATANABE

Department of Radiation Oncology
Yuko NAKAYAMA
Kae OKUMA

Radiation Oncology
Yuko NAKAYAMA

Department of Diagnostic Pathology

Department of Diagnostic Radiology
Masahiko KUSUMOTO
Hirokazu WATANABE

Department of Endoscopy,
Respiratory Endoscopy Division
Takaaki TSUCHIDA

Yuji MATSUMOTO

Midori TANAKA

Shinji SASADA

: Diagnosis
Masahiko KUSUMOTO

Merits of our team

Yasushi YATABE

Noriko MOTOI

Department of Clinical Laboratories
Hiromichi MATSUSHITA

Kuniko SUNAMI

Pathology & TR

Yasushi YATABE

v'"No.1 Thoracic Surgical Center in JAPAN

v'The hospital hosting Japan Clinical Oncology Group

v'Tight collaboration with NCC research institute for basic
and translational research

v'Tight collaboration with C-CAT (Center for Cancer
Genomics and Advanced Therapeutics)

v'Capable for first-in-human, combination, multimodal,

perioperative development therapeutics.
Websites and SNS
Hospital: https://www.ncc.go.jp/jp/ncch/
Facebook: https://www.facebook.com/nccgojp/
Department: https://thorac-oncol.ncc.go.jp/

www.icrweb.jp
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