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Hallmarks of Cancer : Next Generation KYOWA KIRIN

(Cell 144: 646 2011)
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How could we find out a new molecular target for cancer therapy?
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Phase 1

Fhase 2

Phase 3 Approved
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%1 Phase success rate

' NME entries to
. / achieve one approval

MME success rate by phase. Combined R&D survival by development phase for 14 large
pharmaceutical companies (Abbott, AstraZeneca, Bayer, Bristol-Myers Squibb, Boehringer-Ingelheim, Eli

Lilly, GlaxoSmithKline, Johnson & Johnson, Merck, Novartis, Pfizer, Roche, Sanofi-Aventis and Schering-
WOL 7 | JUNE 2011 | www.nature.com/naturechemicalbiology 335

Approval data is based on approval of NME by a regulatory authority in a major market (EU, US or Japan). 4



Start point for drug discovery KYOWA KIRIN

1.Selection of molecular target
First-in-class (Un-validated target)

Collaboration with academia/Literature search
Druggable target?
Unmet medical needs

Best-in-class (Validated target)
Weak points in first-in-class drugs (PK, Toxicology, Patent)
Rooms for competition
Drug resistance
Drug delivery system

2. Selection for type of chemical entity
Small molecule

Antibody or antibody-like biologics
Si RNA
vaccine (cell therapy) 5



“State-of-the-art” anti-cancer drug
discovery and development KYOWAKIRIN

Developmental candidate selection

Investigational New Drug (IND) Application

First-in-human clinical study (Phase 1)

Proof-of-concept (POC) study in the specified fumor type

Pivotal clinical study for drug approval (Phase IT/IIT)
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INTERNATIONAL CONFERENCE ON HARMONISATION OF TECHNICAL
REQUIREMENTS FOR REGISTRATION OF PHARMACEUTICALS FOR HUMAN USE

ICH HARMONISED TRIPARTITE GUIDELINE

NONCLINICAL EVALUATION FOR
ANTICANCER PHARMACEUTICALS

S9

Current Step 4 version
dated 29 October 2009

This Guideline has been developed by the appropriate ICH Expert Working Group and
has been subject to consultation by the regulatory parties, in accordance with the ICH
Process. At Step 4 of the Process the final draft is recommended for adoption to the
regulatory bodies of the European Union, Japan and USA.
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KYOWA KIRIN

Information Needed to Conduct First-in-Human Oncology
Trials in the United States: A View from a Former

FDA Medical Reviewer

Clin Cancer Res; 16(6); 1719-25. ©2010 AACR.

Adrian M Sendernwirz

Table 2. Elements of an IND

Cover sheet: FDA form 1571

Table of contents

Introductory statements and general investigations:
developmental plan for the drug into perspective and
plans contingent on the outcome of the studies

Investigator's brochure

Chemistry, manufacturing, and control information

Pharmacology and toxicology information

Protocols (21 CFR 312.23(a) (6)

Previous human experience with the investigational drug:
presented in an integrated summary report

NOTE: From the Electronic Code of Federal Regulations (24).

Table 4. Summary table

Conduct pharmacodynamic, pharmacokinetic, and toxicity
studies using the same schedule, duration, formulation,
and route as proposed clinical trial.

Conduct rodent study that identifies life-threatening doses
(STD 10). Then, conduct nonrodent study that confirms
non-life threatening doses have been identified (HNSTD).

Provide histopathology in one of those studies.

Starting dose: in general is based on rodent information
unless nonrodent is more sensitive or rodent is not an
appropriate species.

IND clock 30 d: deficiencies need to be addressed.
Otherwise, protocol(s) will be placed on clinical hold.
Pre-IND meetings may be very important for guidance and

answers from FDA
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Performing Phase | Clinical Trials of Anticancer Agents:
Perspectives from within the European Union and Japan

Martin D. Forster', Nagahiro Saijo®, Lesley Seymour®, and Hilary Calvert’

Clin Cancer Res; 16(6); 1737-44. ©2010 AACR.

Table 2. Factors contributing to “Lag” for approval of new oncology therapeutics in Japan

Stage in approval process Causes of delays

Delay in the start of development Concerns about cost and delays
Requests for additional data unigque to Japan
Slow review and/or consultation times
Preference for positive phase Il data prior to initiating
Prolonged trial conduct Lack of protected time for clinical research, high clinical workload
Lack of reimbursement and/or recognition for investigators
Inexperience in clinical research, limited support staff
Infrequent IRB meetings
Additional paperwork and/or requirements unigue to Japan (J-GCP)
Patient reluctance (strong national healthcare system; concerns about safety;
negative media releases; expectations about a positive outcome)
Prolonged J-NDA review Limited number of reviewers
Inconsistency in reviews and/or requirements

Abbreviations: J-GCP, Japan Good Clinical Practice; J-NDA, Japan New Drug Application.
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Oncology Pipeline of Kyowa Hakko Kirin 2011 KYOWA KIRIN

Indication(sPreclinical Phase Phase- Phase NDA

KHK Compound nahagget
KW-07611V CCR4 Mab ATL"/PTCL?
ARQ 197 PO MET TKI  NSCLC®/GC
KW-2478 IV Hsp90 Al MM

KW-2450 PO IGF-1R Breast
KRN330 IV A33 Mab  Colon

BIW-8962 IV GM2 Mab MM
KRN951 PO KDR TKI RCC
KHK2866 IV HB-EGF Mab Ovary U

LY2523355 IV Eg5 Al Solid Japanip>




J-GCP issues
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KE ERRE1/248:E
(KW-0761)
(2009-2010)

CCR4#i{k EMEYVREFN

Cancer Immunol Immunother, 2009
JImmunol, 2009

EA EREKSE 2185 8% (kw-0761)
(2009-2010)

A ERIKEE 1850 5% (KW-0761)
(2006-2008)

HAMEEELT
HAT ¥10ERKHER
J Clin Oncol, 2009

2010

Treg Hll#HELTHCCRAH A
Int J Cancer, 2007
Cancer Sci, 2006
Cancer Res, 2006

CCR4#n{k v I RAETFINT

RUOVRESE SR
Br J Haematol 2008

Clin Cancer Res 2007
Leukemia 2006

CCR4¥i4k in vitro TATL #RaI=>tL5&L ADCC
Clin Cancer Res, 2005
Clin Cancer Res, 2004b

ADCCig5&EM{ETa—R CCRA4AD {EH
Cancer Res, 2004

CCR4; THIRAUUNEDFE AR HEICHE
Clin Cancer Res, 2004a

CCR4; ATLIZ®¥] cClin Cancer Res, 2003
<9 A HiCOR 4 A &L

Int. Immunol, 1999

ATL LN
. CCR4 staining




KM2760-induced ADCC activity against ATL cells obtained KYOWA KIRIN
from patients tested in an autologous setting.

target Whole blood of refractory ATL patients effector
ATL cell subset /\ Non-ATL cell subset
positive Separation negative

(using CD3 mAb)
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