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Forward-Looking Statementsg

This presentation may include forward-looking 
statements pertaining to the business and 
prospects of Chugai Pharmaceutical Co., Ltd. (the 
“Company”). These statements reflect the 
Company’s current analysis of existing 
information and trends. Actual results may differ 
from expectations based on risks and 
uncertainties that may affect the Company’s 
businesses.
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Concept of Personalized Healthcare: PHC

A heterogeneous group

p
Stratified to 
homogeneous groupshomogeneous groups

Biomarkers
Method for stratification to specific properties

Efficacy (+) 
Risk of AR (+)Risk of AR (+) 

Efficacy (-)
Ri k f AR (+)

Efficacy (-)
Ri k f AR ( )

One therapy 
(medicine) for all Efficacy (+)

Risk of AR (+) Risk of AR (-) 

Efficacy (-)
Risk of adverse response (AR) (+) 

Risk of AR (-)

Improving quality of the

Tailored therapy

Standard therapy Personalized

Improving quality of the 
therapy

py
as of today
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Transition in Pharmaceutical Developmentp

Biologicsg

Interferon
G th F t

Erythropoietin
G CSF

First Generation

Humanized Monoclonal 

Growth Factor G-CSF
Second Generation

Antibody  

PHCPHC
Progress of Molecular Third GenerationProgress of Molecular 
Biological Pathology

Next Target

Molecular Targeted Agent 
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Economical Effect of PHC Approach in 
Pharmaceutical Companiesp

PHC approach benefits pharmaceutical Companies

Improvement 

Fewer patients 
who are eligible

Increase
of

market share

p
of

compliance

Ef
fe

ct

who are eligible 
for treatment

Price for

Acceleration
of

market 
penetration 

speedno
m

ic
al

 

Minimization
of

de elopment

Price for 
value

speed

Ec
o

development 
period 
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PHC Benefits
PHC offers benefits to all stakeholders of Chugai, such as patients 
and physiciansp y

Patients
 A t b t

Physicians &
HealthcareProviders Access to best 

treatment 
available

Healthcare Providers
 Maximum 

benefit
 Minimum Minimum 

toxicity

PHC
Regulators & 
Policy Makers
 Increased 

Burden of national 
healthcare cost 
 Efficient use 

PHC

efficacy & 
safety

of healthcare 
budgets 
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PHC Approach in Chugaipp g
By leading PHC, 
◇Ch gai ill accelerate paradigm shift in healthcare◇Chugai will accelerate paradigm shift in healthcare,

and will offer benefits to all stakeholders of Chugai, 
including patients and physiciansincluding patients and physicians.

◇Chugai will be the leading company to accelerate 
innovation of new drugs to penetrate marketinnovation of new drugs, to penetrate market 
faster, and to contribute to new era of  healthcare. 

Diagnostic Pharmaceuticals

7



Scheme for PHC Approach in Chugaipp g
Build collaboration scheme with Roche Diagnostics to conduct 
research and development of biomarkers from early stage 

Development of pharmaceuticals
p y g

Biomarker selection
Development of diagnostics

Modification and 
development for 
products to commercialize

Chugai to 
search biomarkers
to stratify patients

- Biomarker selection
- Optimization
- Development of diagnosis 

method

Chugai’s Strength

Achievement of
Accumulation of 
development know-howAchievement of 

Herceptin in Japan
development know how 
in oncology area where 
PHC is useful
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Maximization of  Product Value and
Enlargement of Opportunity to Create New Drugs g pp y g

PHC helps faster market penetration and leads to innovation of 
new drugsg

Herceptin forHerceptin for 
metastatic breast cancerHER2

Creation of new innovative drug Expanding indication

Pertuzumab* Adjuvant/neo-adjuvant** 
in breast cancer

metastatic gastric cancerT-DM1*

in breast cancer

** Neo-adjuvant indication is currently in 
review process by the health authority
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ToGA Study
(Trastuzumab for GAstric Cancer)(Trastuzumab for GAstric Cancer)
Phase III, randomised, open-label, international, 
multicenter study

5 FU or Capecitabine

multicenter study

5-FU or Capecitabine
+

Cisplatin
( 290)on

HER2-positive
advanced GC 

(n=290)

5 FU or Capecitabineom
iz

at
io

(n=584) 5-FU or Capecitabine
+

Cisplatin
+

R
an

do

+
Trastuzumab

(n=294)

Bang YJ et al.： Lancet 376, 687-397, 2010 10



Development Compounds Targeting HER2p p g g
1. Pertuzumab
 An anti-HER2 monoclonal antibody which inhibits HER2-HER family dimerizationAn anti HER2 monoclonal antibody which inhibits HER2 HER family dimerization
 In development as first line treatment in HER2-positive metastatic breast cancer in 

combination with Trastuzumab plus Docetaxel
(CLEOPATRA presented at SABCS in December 2011)(CLEOPATRA, presented at SABCS in December, 2011)
 The combination of Pertuzumab and Trastuzumab plus Docetaxel 

chemotherapy significantly extended the progression-free survival (PFS) 
compared to Trastuzumab and Docetaxelp

2. T-DM1
 The first HER2-targeted antibody-drug conjugate (ADC) developed in breast cancer
 A phase II trial in the first line HER2-positive metastatic breast cancer conducted to 

evaluate clinical efficacy of T-DM1 vs. Trastuzumab plus Docetaxel
(TDM4450g, presented at EMCC 2011) 
 T-DM1 significantly extended PFS (median PFS 14.2 months / T-DM1 vs. 9.2 

months / Trastuzumab plus Docetaxel)
 A favorable overall safety profile in T-DM1 group A favorable overall safety profile  in T DM1 group

11



R&D Portfolio based on PHC Strategy
Phase I Phase II Phase III Filed

AF802
- NSCLC (PI/II)

MRA/Actemra
- PC (PI/II)

RG435/Avastin *
- GC

EPOCH/Epogin
- CIA

gy

- NSCLC (PI/II)
CIF/RG7167
- Solid tumors
CKI27/RG7304
- Solid tumors
GC33

PC (PI/II)
RG435/Avastin *
- Glioblastoma (relapsed)
RG1415/Tarceva
- NSCLC (1st line)

GC
- aBC
- Glioblastoma
RG1273/Pertuzumab
- BC
RG3502 (T DM1)

CIA

Oncology
GC33
- Liver cancer
PA799
- Solid tumors
WT4869

M l d l ti d (PI/II)

RG3502 (T-DM1)
- BC
GA101/RG7159
- Indolent NHL
- Aggressive NHL

- Myelodysplastic syndromes (PI/II)
- Solid tumors
RG3638/MetMAb
- NSCLC
Vemurafenib (PI in preparation)

M l- Melanoma

Bone & 
Joint

SA237 *
- Rheumatoid arthritis (RA)

RG484/Bonviva (oral)
- Osteoporosis

MRA/Actemra
- RA (sc)
RG484/Bonviva (inj)
- Osteoporosis (PII/III)Osteoporosis (PII/III)

Others

RG1450 
- Alzheimer's disease
RG3637/Lebrikizumab
-Asthma

Tofogliflozin (CSG452)
- Diabetes
RG1678 (GLYT1)
- SchizophreniaOthers RG7090 *

- Major depressive disease
RG7128
- HCV Letters in Red: Projects  based on PHC   *:Projects under searching companion biomarkers 12



R l f Cli i l Di tiRole of Clinical Diagnostics
for The Personalized Healthcare (PHC) ( )

Yoshiaki Tazawa
Roche Diagnostics KKRoche Diagnostics KK

Lifecycle Management of Molecular Diagnostics
October 28, 2011
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Various Roles of Diagnostic Tests
throughout the Medical Scenesthroughout the Medical Scenes

Diagnostics test has been getting more important for improving quality

P di ti  ffiP di ti  ffi

Diagnostics test has been getting more important for improving quality
of advanced therapy

Predicting efficacyPredicting efficacy
and/or and/or 

adverse reactionadverse reaction
for PHC

Screening Screening MonitoringMonitoring
high riskhigh risk PreventionPrevention

TherapyTherapyDiagnosisDiagnosis MonitoringMonitoring

Life styleLife style

disease riskdisease risk high riskhigh risk
individual individual 

programprogram TherapyTherapyDiagnosisDiagnosis MonitoringMonitoring

NutritionNutrition

yy
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Medicine/Medicine/
Supplement Supplement 



Ideal concept of Personalized Healthcare: PHC

Illnesses are not always

Ideal concept of Personalized Healthcare: PHC

Pharmaco-

y
homozygous Efficacy: low

Risk of AR: high 
Pharmaco-

genomics(PGx)

Companion

Efficacy: low
Risk of AR: low

Effi hi h

One therapy

Companion
Diagnostics

(CoDx)

Efficacy: high
Risk of AR: high 

One therapy  
for all

Efficacy: low
Efficacy: high

Risk of AR: low 
Risk of adverse response (AR): high 

Standard therapy I i lit f th th
15

Standard therapy
as of today

Improving quality of the therapy 



More therapies and designated Companion 
Dxs now available in the medical practicep

Disease Pharmaceuticals CoDxs

Breast cancer Herceptin (Trastuzumab) Expression of           
HER-2/neu protein or 
geneStomach cancer gene

NSCLC Iressa (Gefitinib) Mutation of EGFR gene 

Colorectal cancer Erbitux (Cetuximab) Mutation of KRAS gene

Vectibix (Panitumumab)( )

CML Glivec (Imatinib) bcr-abl chimeric  gene
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Herceptin Therapy and HER2 Test (Breast Cancer)p py ( )

HER2 test to identify HER2 amplification level to stratify patients 
for treatment with Herceptin or Tykerb

HER-2 test
P b bilit Herceptin + chemotherapy 

(FISH: gene amplification) Probability

1.0

0 8
0.9

e cept c e ot e apy
extended survival in patients with 
HER-2(+) metastatic breast cancer 

(H0648g trial)vi
va

l

Normal cell Cancer cell

0.8

0.6
0.7

0 5

Paclitaxel + 
Herceptin

(H0648g trial)

fr
ee

 S
ur

v
Herceptin efficacy

(metastatic breast cancer) Paclitaxel

p<0.05
0.4

0.2

0.5

0.3
re

ss
io

n-
f

HER-2 Response Rate
FISH+ 34% (27/79)

(metastatic breast cancer) Paclitaxel

30
0.0
0.1

3 18 270 2421151296

3.0 7.1

Pr
og

r

17
FISH- 7% (2/29)

（JCO, 20:719-726, 2002）
Roche data on file; Smith et al 2001

Time (months)Months since start of treatment



Efficacy of Gefitinib and EGFR mutation in NSCLC 
(IPASS i l)(IPASS trial)

1.0Probability
of PFS

Gefitinib EGFR  M+ (n=132)
Gefitinib EGFR M－(n=91)
CP EGFR  M＋ (n=129)
CP EGFR M ( 85)

0.8

0 6

CP EGFR  M－ (n=85)

Gefitinib HR=0.19,
95% CI 0.13, 0.26, p<0.0001

0.6

0.4

CP, HR=0.78,
95% CI 0.57, 1.06, p=0.1103

0.2

0.0
0 4 8 12 16 20 24

Time from randomization (months)
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The Current Progress of PHC Approach  g pp

New drugs with CoDx currently approved by FDANew drugs with CoDx currently approved by FDA
Aug 17: vemurafenib and BRAF V600E Mutation assay 

A  26  i ti ib d ALK i it h b idi tiAug 26: crizotinib and ALK in-situ hybridization

R&D collaboration currently stimulated R&D collaboration currently stimulated 
Kyowa Hakko Kirin and Kyowa Medex

Pfi  d QiPfizer and Qiagen

Draft Guidance for Industry 
and Food and Drug Administration Staff

19

and Food and Drug Administration Staff



Draft Guidance for Industry and Food and Drug Administration Staff 

In Vitro Companion Diagnostic Devices 

DRAFT GUIDANCE 

This guidance document is being distributed for comment purposes only. 

Document issued on: July 14, 2011 

You should submit comments and suggestions regarding this draft document within 60 
days of publication in the Federal Register of the notice announcing the availability of 
the draft guidance Submit written comments to the Division of Dockets Managementthe draft guidance. Submit written comments to the Division of Dockets Management 
(HFA-305), Food and Drug Administration, 5630 Fishers Lane, rm. 1061, Rockville, 
MD 20852. Submit electronic comments to http://www.regulations.gov. Identify all 

i h h d k b li d i h i f il bili h bli h icomments with the docket number listed in the notice of availability that publishes in 
the Federal Register. 

20



PHC: Leveraging Pharma & Diagnostics 
Collaborating throughout discovery to market

Pharmaceuticals

Development CommercialisationResearch Development CommercialisationResearch

Unrestricted know-how 
and IP exchange

Faster adoption of PHC solutions
(medicine and test)

More efficient 
developmentg ( )p

Di i

Research assay Technically validated 
IVD assay

Clinically validated 
IVD assay

21

Diagnostics
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Core Dx technologies and Platformsg
to enhance CoDx development  

In Vitro DiagnosticsLife  Sciences

Molecular 
Diagnostics

Applied Science
Tissue 

Diagnostics
Professional Diagnostics Diabetes Care*

Molecular LabAcademia/Pharma Pathology LabCentral Lab Doc. Office, Wards Patient

Genomics & 
Oncology

HPV

Blood ScreeningBiochemicals/IB

qPCR/NAPI     

Advanced Staining 
Assays

Advanced Staining 
Platforms

SWA High/Mid 
Volume Platforms

SWA Low Volume 
Platforms

Cl Ch ID

Workflow & IT

Hospital POC Integrated bGM

Single Strip bGM

HPV & 
Microbiology

NewGen

Arrays

Sequencing

Primary Staining

Advanced WorkflowCardio-Renal, Crit. 
Care & WH

Clin Chem, ID, 
Onco, Endo Ambulatory Care

S i l

Lancing Systems

Insulin Delivery
Systems

22

VirologyCellular Specialty
Testing



Assay Procedure of cobas BRAF V600E kitAssay Procedure of cobas BRAF V600E kit
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PHC: Roche internal collaborations
Significant  increase due to focused PHC strategy

= Companion Dx Projects Genentech

169

= R&D Collaborations Privatisation

Ventana
A i itiAcquisition

10

24

2005 20102006 2007 2008 2009
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Roche Pharma: a leading pipeline
12 NMEs in late-stage development

New molecular 
entities (NMEs) 12

HCV pol inh1 √

PHC approach

10

M t b li

CNS

Virology

aleglitazar

Glycine 
reuptake inh

aleglitazar

Glycine 
reuptake inh

ocrelizumab MS

p √

Metabolic

Oncology

Inflammation
dalcetrapib

aleglitazar

ocrelizumab

taspoglutide dalcetrapib

aleglitazar

lebrikizumab1

MetMAb1

√

√

2

4
Oncology

taspoglutide

ocrelizumab

BRAF inhibitor

Hedgehog inh

BRAF inhibitor

Hedgehog inh

MetMAb √

√

√2
ocrelizumab

dalcetrapib

pertuzumabActemra

ocrelizumab

pertuzumab

T-DM1

GA101 (CLL)

pertuzumab

T-DM1

GA101
(CLL, NHL)

√

√

25
1 LIP decision made, phase III start pending
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Personalised Healthcare becoming a reality 
Six late-stage compounds require a companion 
diagnostics testg

T-DM1 MetMAb1T-DM1 
Metastatic breast cancer

(HER-2 expression level)

MetMAb
Non-small cell lung cancer

(MET status)

Pertuzumab
Metastatic breast cancer

Lebrikizumab1

Asthma

(HER-2 expression level)

RG 71281

(periostin level)

Z lb fRG 71281

Hepatitis C

(HCV viral load, genotype)

Zelboraf 
Metastatic melanoma

(BRAF V600E mutation)

2626
1 LIP decision made, phase III start pending



We Innovate Healthcare
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R&D Portfolio Based on PHC & o t o o ased o C
Approach in Chugai

CHUGAI PHARMACEUTICAL CO., LTD.
Portfolio Management Unit
Department Manager ofDepartment Manager of
R&D Portfolio Management Dept.
Hisanori Takanashi

October 28, 2011



R&D Portfolio Based on PHC Approach
Phase I Phase II Phase III Filed

AF802
NSCLC (PI/II)

MRA/Actemra
- PC (PI/II)

RG435/Avastin *
- GC

EPOCH/Epogin
- CIA

pp

- NSCLC (PI/II)
CIF/RG7167
- Solid tumors
CKI27/RG7304
- Solid tumors
GC33

- PC (PI/II)
RG435/Avastin *
- Glioblastoma (relapsed)
RG1415/Tarceva
- NSCLC (1st line)

- GC
- aBC
- Glioblastoma
RG1273/Pertuzumab
- BC
RG3502 (T DM1)

- CIA

Oncology
GC33
- Liver cancer
PA799
- Solid tumors
WT4869

M l d l ti d (PI/II)

RG3502 (T-DM1)
- BC
GA101/RG7159
- Indolent NHL
- Aggressive NHL

- Myelodysplastic syndromes (PI/II)
- Solid tumors
RG3638/MetMAb
- NSCLC
Vemurafenib (PI in preparation)

gg

- Melanoma

Bone & 
Joint

SA237 *
- Rheumatoid arthritis (RA)

RG484/Bonviva (oral)
- Osteoporosis

MRA/Actemra
- RA (sc)
RG484/Bonviva (inj)
- Osteoporosis (PII/III)- Osteoporosis (PII/III)

Others

RG1450 
- Alzheimer's disease
RG3637/Lebrikizumab
-Asthma

Tofogliflozin (CSG452)
- Diabetes
RG1678 (GLYT1)
- SchizophreniaOthers RG7090 *

- Major depressive disease
RG7128
- HCV

p
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GC33

A recombinant humanized antibody 
against glypican-3against glypican 3 

positive hepatocellular carcinoma
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Glypican-3 and GC33yp
Glypican-3 (GPC3)

 GPI h d h lf tGlypican-3

NH2

 GPI-anchored heparan sulfate 
proteoglycan

 It is highly expressed in the majority 

Glypican 3

(70–100%) of hepatocellular carcinoma 
(HCC) 

 One of onco-fetal antigen
S
S

H

60kDa
 Said to play a role in tumor growth 

G

Heparan
Sulfate GC33

GC33
 A recombinant humanized antibody 

against glypican-3 (GPC3)Cell membrane

G
PI

against glypican 3 (GPC3)
 Shows potent antitumor activity in 

GPC3 positive HCC models

Cell membrane
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GPC3 mRNA Expression Profile 
Clinical Tissue Samples

4500

Clinical Tissue Samples
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GPC3 expression was specifically upregulated in liver 
t b t i l i th t l titumor, but is less so in other tumor or normal tissues. 

ASCO 2011: # 4085
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Anti-tumor Efficacy 
Correlation to GPC3 LevelsCorrelation to GPC3 Levels

In GC33, antigen level dependent antitumor activities observed
Moderate HighNegative Low Moderate HighNegative

en
si

ty

Low

IH
C

 In
te

GPC3 expression

Low Moderate High

AACR 2010: # 2426 33



Treatment Duration and GPC3 Expression
Analysis of Phase I Study

2202

GPC3-IHC high (n=9)

Analysis of Phase I Study
2202 2101410114062405

GPC3-IHC High

2101

1406

3102

Cohort 1
Cohort 2 3102 33041403 3405

3405

3304

1403

2405 Cohort 3
Cohort 4

Subjects who could 
not complete the

3102 33041403 3405

0 50 100 150 200 250 300 350 400

4101

3405

Days on treatment

not complete the 
primary phase

3101 1404 43021302

GPC3-IHC Low or negative

1201

1405

GPC3-IHC Low or negative (n=7)
3101 1404 43021302

3203

4302

1302

3101

Cohort 1
Cohort 2
Cohort 3

1201 32031405

0 50 100 150 200 250 300 350 400

1404

3203

Days on treatment Child-Pugh B

Cohort 3
Cohort 4

ASCO 2011: # 4085 34



GPC3 IHC Development Planp

P1
NDA Approval

GC33 P2 P3P1GC33 P2 P3

GPC3 IHC
GPC3 assessment
using P1 specimens

Home-brew assay
(manual)

GPC3-IHC

Analytical 
Validation

Clinical 
Validation

(manual)
Clinical Utility for 

stratification marker

Filing Approval
IVD development IVD 

assay 
Perform IHC 
analysis of P2 
specimens

Diag clinical 
trials

Filing Approval

 Standardization of IHC assay using automated system
 Define scoring criteria for IVD assay and cut-off for patient selection
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AF802: High Sensitivity to ALKg y

A new selective treatment against ALK 
mutation positivemutation positive 

non-small cell lung cancer
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EML4-ALK Fusion Gene
A New Target for Non-small Cell Lung Cancer

Development of lung adenocarcinoma
in EML4 ALK transgenic mice

A New Target for Non small Cell Lung Cancer

Identification of the transforming 
EML4 ALK fusion gene in non small

Nature, 2007: 448, 561-6

in EML4-ALK transgenic miceEML4-ALK fusion gene in non-small 
cell lung cancer

PNAS 2008: 105 19893 7PNAS, 2008: 105, 19893-7

Subcutaneous injection of the transfected
3T3 cells into nude mice

EGFR
3T3 cells into nude mice

KRASOthers

BRAF EML4-ALK
(~5%)
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AF802: High Sensitivity to ALKg y

402 ki
AF802

402 kinases 
(including the mutated kinases) 

TREEspotALK
0.0010.010.1110100

IC50（µM）

ALK
LTK

ALK
Flt3
AXL

LYN
YES

FAK

InsR
IGF1R

GAK

lck
KDR
Fyn

Src

BRK
EGFR

Kit

FGFR2

Abl

DDR1
EphA2

PDGFR

t

cdk1

MEK1

>50% inhibition at 10 nM AF802

PDGFR
MET

RON

HER2

PKA

cdk2

Raf1
AKT1

in kinase binding assay

Cancer Cell 19, 679 (2011) 38

PKC alpha

AKT1
PKCz

PKC beta1
PKC beta2

AuroraA



Efficacy of AF802
Xenograft Model

NCI-H2228: EML4-ALK Xenograft Tumors

Xenograft Model

600

3 )

po, qdx11 Control

CH5424802

p-ALK (IHC) Apoptosis
Cleaved PARP

400

ol
um

e
(m

m
3

2 mg/kg

Control

Control CH

200

Tu
m

or
 v

o

6 mg/kg

2 mg/kg

AF802

PARP
Cleaved 
PARP

0
18 20 22 24 26 28

110

W
.

20 mg/kg β-Actin

Vehicle or 20 mg/kg AF802,
4 h after qd x 2

70 
80 
90 

100 
110 

%
 o

f B
.W

4h after single
oral

4 h after qd x 2
20 mg/kg

18 20 22 24 26 28
Days after the inoculation

oral 
administration

Cancer Cell 19, 679 (2011) 39



Crizotinib-resistant Mutations

C i ti ib

Cell-free kinase inhibition
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100
120
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n 
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Native L1196M

C1156Y

Choi, et al., N. Eng. J. Med. 363, 1734-1739 (2010)
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ALK Diagnosis:
as a Prerequisite for the Treatmentas a Prerequisite for the Treatment

• In situ hybridization
– Fluorescence in situ hybridization (FISH)

Ch i i it h b idi ti (CISH)– Chromogenic in situ hybridization (CISH)
• Immunohistochemistry (IHC)

Real time polymerase chain reaction (RT PCR)

FISH (1) CISH (2) RT-PCR (4)IHC (3)

• Real-time polymerase chain reaction (RT-PCR)

(1) N Eng J Med 363; 1693-1703 (2010)(1) N Eng J Med 363; 1693-1703 (2010)
(2) J Thorac Oncol 6; 1359-1366 (2011)
(3) Clin Cancer Res 15; 3143-3149 (2009)
(4) Clin Cancer Res 14; 6618-6624 (2008) 41



Phase I/II study of AF802 in Japany p

Targetg
 Non-small cell lung cancer with ALK fusion gene

Objectives
 PI part: dose finding (initial dose: 40 mg/day) PI part: dose finding (initial dose: 40 mg/day)

• To investigate the safety, tolerability, and PK parameters of 
CH5424802

• To determine the recommended dose of CH5424802 in PII partTo determine the recommended dose of CH5424802 in PII part

 PII part: investigation at recommended dose
• To investigate the efficacy and safety of CH5424802g y y

Global study in preparationy p p
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MetMAb

A recombinant humanized antibody 
against cMet positiveagainst cMet positive 

non-small cell lung cancer
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Unique Features of MetMAbq

MetMAb Typical Ab

- Monovalent: Does not dimerize Met
- Produced in E.coli

N l l t d (N ADCC)

- Bivalent: Potential for Met dimerization
- Produced in CHO

G ( CC)

MetMAb Typical Ab

- Non-glycosylated (No ADCC) - Glycosylated antibody (ADCC)

44



NSCLC: cMet Oncogene is a Therapeutic 
Target in Non-small Cell Lung Cancerg g

 Met is amplified, mutated, 
overexpressed in many tumours, 
including NSCLC. Associated with 

Cancer Signaling
No MetMAb

Cancer Signaling
+ MetMAbg

a worse prognosis in NSCLC

 Met activation is implicated in 
i t t T i ti t

HGF HGF

resistance to Tarceva in patients 
with EGFR mutations

 MetMAb is a one-armed antibody

MetMAb

 MetMAb is a one armed antibody 
designed to prevent HGF-
mediated stimulation of pathway Met 

Receptor

 

Met 
Receptor

 Showed preclinical activity across 
multiple tumor models, and 
increased efficacy in combination Growth, Migration, Survival No Activityy
with Tarceva

g y

45HGF = Hepatocyte growth factor 



A Phase II Study Testing Tarceva ±
MetMAb in Second-/third-line NSCLC

Design A randomized, phase II, multicenter, double-blind, placebo-controlled study evaluating the 
safety and activity of MetMAb, in combination with Tarceva (Erlotinib)

Population Adult patients (> 18 yrs) who have inoperable locally advanced or metastatic (stage IIIb/IV, PS 
0-2) NSCLC and have received at least one but no more than two prior regiments

Sample size 128 (IHC was evaluated in 121)

Dose 15 mg/kg (IV, Q3W ) + 150 mg Tarceva (qd-oral)
1st endpoint PFS in patients with Met positive tumors as well as overall
2nd endpoint OR, duration of OR2 endpoint OR, duration of OR

Arm A
R
A
N Tarceva (150 qd-oral) + 

MetMAb (15 mg/kg IV q3w)Stratification Factors: 
 Tobacco History 
 Performance Status A B

Key Eligibility:
• Stage IIIB/IV NSCLC
• 2nd/3rd-line NSCLC

N
D
O
M
I
Z

(n = 64)
 Performance Status 
 Histology

Arm B
Tarceva (150 qd-oral) + Placebo 

(IV q3w)
• Tissue Required

• PS 0-2

A
T
I
O
N

1 1( 128) (n = 64)

Add* MetMAb
PD

* Must be eligible

1:1(n = 128) (n = 64)
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NSCLC: Significant Survival Benefit in Dx+ 2/3 line 
NSCLC Treated with MetMAb + Tarceva

M t D + OS

St

Met Dx+ OS  

HR= 0.37

StrongITT OS  
HR=0.8

Moderate Overall survival (months)

Met Dx- OS  

Weak 
HR= 1.78

Negative
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Lebrikizumab

A recombinant humanized anti-IL-13 
antibody against periostin high asthmaantibody against periostin high asthma
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Lebrikizumab : 
Science Rationale of IL-13 for Asthma

Pathophysiology of IL-13 in AsthmaPathophysiology of IL-13 in Asthma

Mast cell

B cell
IgE

TSLP

LungLungLung IL13
IL4

p y gyp y gy

Inflammation
Eosinophils, T cells, 
Basophils, etc

e.g., TSLP

Cytokines
Chemokines

IL5
IL9
IL13

IL4OX40L

DC T cell

Basophils, etc

Fibrosis
Fibroblast,

IL13
TGF

Eosinophil

,
Macrophage

IL13
IL9
IL4

Airway
Hyperreactivity

Basophil
Mast cell
NKT cell

yp y
Smooth muscle,
Epithelial cell

IL13
Mucus
Epithelial cellEpithelial cell
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Mode of Action：Blocks IL-13 Binding to IL-4R
and Inhibits IL-13 Signaling through IL-4/IL-13R1

 Lebrikizumab
 I hibit iti IL 4R t IL 4R /IL 13R 1 l ft bi di

g g g

 Inhibits recruiting IL-4Ra to IL-4Ra/IL-13Ra1 complex after binding 
lebrikizumab/IL-13 complex to IL-13

 Is expected to have effect on airway hyper reactivity, mucus production 
and fibrosis in the lung

Non-Immunocytes (partially Immunocytes)
IL-4R/IL-13R1

(Epithelium, Smooth muscle, Fibroblast, B cell, Myeloid cell) 

IL-4
IL 13

Lebrikizumab

IL-13

IL-13R2

IL-4R IL-13R1

Airway hyper-responsiveness,
Smooth muscle hypertrophy, 

Mucus, Fibrosis , IgE 50



Periostin Gene is Highly Expressed in Bronchial 
Epitherial Cells in Half of Asthmaticsp

th ti th ti & t l
IL-13 responsive gene signature in bronchial epithelium Th2 cytokine expression

i b hi l bi iasthmatics asthmatics & controls in bronchial biopsies

Level of periostin induced by IL-13 is projected to correlate 
ith asthmatic s mptom of patients ith le el of IL 13with asthmatic symptom of patients with level of IL-13.

51Woodruff PG et al, AJRCCM 180:388 (2009)



Study Overview of P2 (MILLY)
Design 1:1 randomized, double-blind, placebo-controlled study to evaluate efficacy 

and safety of lebrikizumab vs placebo

y ( )

Population 18-65 year old patients with asthma who are inadequately controlled on 
inhaled corticosteroids (ICS)

Sample Size 218 [ 200 originally planned] 180 were evaluated

Study Duration 2 week screening period, 24 week treatment period, 8 week safety follow-
up period

Dose 250 mg, SC, every 28 days, for a total of 6 doses

1° endpoint Relative change in FEV1 from baseline to Week 12

2° endpoints Relative change in FEV1 from baseline to Week 24
R t f th b ti d i th 24 k i d

Treatment Period
24 weeks

Follow-Up Period
8 weeks

Run-in Period
2 weeks

Rate of asthma exacerbations during the 24-week period

Wk 0 4 8 12 16 20 24 28 32

R

Lebrikizumab
(n=88)

R

Placebo
(n=92)

Primary Analyses (Wk 12) 52



Asthma: Relative Change in FEV1* from Baseline 
in Asthma Patients Treated with Lebrikizumab 

ALL EFFICACY EVALUABLE  SUBJECTS

%

Change

FEV 1

Relative Mean FEV1 change at week 12

Total ITT 
population

Periostin
High

Periostin 
Low

Pl b 4 3% 5 8% 3 5%

PERIOSTIN HIGH SUBJECTS ONLY

1

Time (Weeks)
Placebo 4.3% 5.8% 3.5%

Lebrikizumab 9.8% 14.0% 5.1%

Difference 5.5% 8.2% 1.6%
%

Change

FEV 1

(p=0.02) (p=0.03) (p=0.61)

b 601

%
PERIOSTIN LOW SUBJECTS ONLY

Time (Weeks)
cobas e 601

%

Change

FEV 1
Periostin assay

Time (Weeks)

Corren et al. NEJM, 2011

Periostin assay

53

*FEV1: Forced Expiratory Volume in 1 second
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