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Cancer In the last century, and still too often
today, Is treated with limited clinical utility
and with a one size fits all approach

Over 550,000 people in the US will die this
year



NSABP B-20 Clinical Study
Established Benefit of Chemotherapy
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In the Last Century A New Generation of
Technology Sequenced the Human Genome

Cancer Pathways
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Trastuzumab For Herceptest Positive Breast
Metastatic Breast Cancer (13 Years Ago)

NEGATIVE POSITIVE

Humanized Anti-HER?2 Antibody Immunohistochemistry Assay
for HER2 Protein



Oncotype DX® Breast Cancer
Recurrence Score

Recurrence Score® based on @esmaxioncozype DX
quantitative RT-PCR analysis of 21 M
genes

Widely used and reimbursed

— Over 250,000 tests since launch in ‘“’
2004

— Reimbursed by Medicare and
major payers in US

— Provided for patients in >65
countries

— Incorporated in the published
treatment guidelines
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Biomarker Field — Principles for Success

1. Delivering what patients, physicians, regulators, and
payors need

a) Most importantly, tests must be “Fit for Purpose” with evidence
relevant to that specific purpose

b) Consistent results across multiple well-designed studies
c) Test must be shown to have value beyond traditional measures



Roadmap to Establish Clinical Utility
“Fit For Purpose”

Define the Technical Development
purpose feasibility studies
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effectiveness

Treatment Health economic
decision studies analysis




Extensive Clinical Study
More than 4,000 Patients Studied in 13 Trials

Nodal Status
Providence Exploratory Neg
Rush Exploratory Pos
NSABP B-20 Exploratory Neg
NSABP B-14 Prospective Neg
MD Anderson Prospective Neg
Kaiser Permanente Prospective Case-Control 790 Cases/Controls Neg
NSABP B-14 Prospective Placebo vs Tam 645 Neg
Milan Exploratory 89 Neg/Pos
NSABP B-20 Prospective Tam vs Tam+Chemo Neg
ECOG 2197 Exploratory and Prospective Neg/Pos
SWOG 8814 Prospective Tam vs Tam+Chemo Pos
ATAC Prospective Tam vs Al Neg/Pos
Japan BCRG Study Prospective Neg/Pos




Treatment Decisions Are Changed: Overall
Impact of RS on Treatment Decisions
(7 Studies in 912 Patients)

Treatment plan prior to
Oncotype DX®

Treatment plan - Treatment plan
after RS / after RS
T \ 38% 62% LB 48%

Overall, the RS led to a 37% change in treatment decisions

CT +HT
33% from CT+HT =2 HT

4% from HT =2 CT+HT

HT

Hornberger J, et al. SABCS 2010. Poster P2-09-06.



Biomarker Field — Principles for Success

1.

a)

b)
C)

2. Technical innovation brought to standardized
Implementation



Technical Feasibility:
Required Innovation to “Unlock the Block”
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Analytical Methods Finalization:
CLIA Regulations

 All assay methods and procedures defined
prior to clinical validation studies, for
example:
— Specimen eligibility
— Reagent qualification
— Instrument validation
— Controls and calibrators
— Linearity, precision, reproducibility



21 Gene Recurrence Score CLIA-Certified and
CAP-Accredited Reference Laboratory Process

Oncotype DX
Number of Standard Operating Procedures (SOPs) and Forms

Category Number of SOPs Number of Forms
Equipment 33 18
Finance 1 0)
Histopathology 6 6
IT 23 10
Materials Management 7 6
Pre and Post Analytical 13 3
Production and Quality 52 15
Control

QA 15 36
Safety and Facilities 4 0
Total 154 94




Biomarker Field — Principles for Success

3. Requires collaboration and clinical research funding,
and the skills, processes, resources, and incentives to
do it right



All the Payors Need to be Addressed Individually
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Obstacles

Knowledge and experience gaps of those working in and
assessing this new field
— Need continued education and training

Incentives that encourage individual rather than team
science

— Need leadership, teamwork, academic-industry collaboration, way we
recognize talent

Reimbursement uncertainty
— Need to continue to move to pricing based on “value”

Regulatory uncertainty

— Need regulations that are “fit for purpose”, suitable for continued
rapid introduction of new and improved tests
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Advances in Genome Biology and Technology
February 2 -5, 2011

Biomarker Discovery from
Whole Transcriptome
Analysis of Formalin-Fixed,
Paraffin-Embedded Tumor
and Normal Breast
Specimens
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Liu; Mylan Pho; Jennie Jeong ; Ranjana
Ambannavar; Aaron Scott; and Joffre Baker
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Bringing the Promise of Genomics Into
Clinical Practice

1. Delivering what patients, physicians, regulators, and
payors need

a) Most importantly, tests must be “Fit for Purpose” with evidence
relevant to that specific purpose

b) Consistent results across multiple well-designed studies
c) Test must be shown to have value beyond traditional measures

2. Technical innovation brought to standardized
Implementation

3. Requires collaboration and clinical research funding,
and the skills, processes, resources, and incentives to
do it right



