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Ag enda © genomic’

e Personalized medicine in oncology healthcare

e Clinical relevance of personalized medicine

e Innovation and adoption in our oncology healthcare
system

—Oncotype DX® assay as a case study



Personalized Medicine embraces all
components of a complex situation ©genomic
analysis

“We spend far more on treating ilinesses
that could have been managed for far less.”
— President Barack Obama

Personalized

Medicine

INCTiSIS



All stakeholders are in need of e

better solutions to healthcare issues ®healt

Patients

Need individualized
treatment based on
their specific disease

st

Physicians| . . . s Payers
resources

accurat_e clinical
predictors



Personalized Medicine:

Basic Tenets Qe

Personalized Medicine
— Can improve healthcare delivery
— Can improve healthcare outcomes
- Helps manage healthcare costs and spending



Personalized Medicine:

Challenges to broad adoption N

e Physician and payer education

— use and interpretation of new diagnostic tests that
individualize treatment

e Diagnostic reimbursement

— traditionally cost-based rather than value-based

e New individualized diagnostics based on new
technologies and innovative test concepts

e Legacy regulatory frameworks

— must evolve to accommodate new diagnostic technologies
and tests



Definitions:

Genetics and genetic testing Qepem

e Genetics: study of single genes and their effects

- Single gene point mutations lead to high likelihood of a
certain disease (eg, BRCA-1 & BRCA-2, HNPCC)

e Genetic testing identifies heritable single gene
mutations within a patient’s genome

e Diagnosis for genetic disease

- eg, mutation in RET oncogene confirms medullary thyroid
cancer as manifestation of MEN2

e Identify/screen for future health risks
e Prediction of drug responses

e Assessment of risks to future children

Guttmacher & Collins. NEJM. 2002;347(19):1513.
Burke. NEJM. 2003;347(23):1867.



Genomics vs. genetics @genomic

e Genomics: study of all genes in the genome,
including their interactions with environmental
factors

e Studies of gene expressions and their correlation to
clinical outcomes in common diseases
e Genomic-based clinical diagnostics in oncology:

e Prognosis

— How aggressive is the tumor biology?

- What is the likelihood of tumor recurrence?
e Prediction of treatment benefit

— What is the likely benefit from treatment?

Simon. JCO. 2005;23(29):7332.



Clinical relevance of
Personalized Medicine: © genomic
Different goals for different diagnostics

Pn'en“al Hnles = | Is my disease still in remission?
of Genomics in Cancer | her :

= | How do various potential therapies
compare with respect to efficacy
and safety?

= | Are my cancer cells malignant,
and if so, what is the precise
classification of my cancer?

= | What is my risk of
developing cancer
in my lifetime?
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Assessing genomic assays:

— genomic’
Accuracy and clinical relevance ®

e Analytical performance: Is the quantification of the analyte
(s) of interest reliable and reproducible?

e Clinical validity: How well does the test relate to the clinical
outcome of interest?

e Clinical utility: Does the information provided make a
contribution to and improve current optimal management of
the patient’s disease?

e Economic value: Assessment of cost savings and/or cost-
effectiveness

e Measures are interrelated
— Analytic performance must be evaluated in context of the clinical use
— Clinical validity must be assessed in context of analytic performance
Ramsey et al, AJMC, 2006

Sparano, et al., JCO, 2010
Marchioni et al, Ann Intern Med, 2008



Level of evidence in tumor marker

d . . i enomic
studies: Revised criteria Qe

Proper study designh determines strength of results

Level of evidence Study design Validation studies available
I Prospective None required

Prospective using

I archived samples

One or more with consistent results

Prospective using

II archived samples None, or inconsistent results
Prospective / : :
II observational Two or more with consistent results
1 Prospective / None, or one with consistent results,
observational or inconsistent results
IV-V Retrospective / Not applicable*

observational

The Oncotype DX® assay fulfills the criteria for Level | evidence: More than one
prospective validation study using archived samples with consistent results

*Level of evidence IV and V studies will never be satisfactory for determination of medical utility.

Simon RM, et al. J Natl Cancer Inst. 2009;101:1446-1452.
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The Oncotype DX® Breast Cancer Assay
for Early Stage Patients: ©genomic
Clinical Relevance

e Chemotherapy benefit is
modest in the adjuvant
setting (~4%) 1

e Oncotype DX identifies
patients more or less likely
to benefit from
chemotherapy

e Independent studies verify
that use of Oncotype DX
impacts treatment
decisions

e Genomic information is
shifting the treatment
paradigm for breast cancer

1. The Lancet.1996;347(9008):1066-1071.
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The Oncotype DX® assay provides

reproducible results in relevant patients  ©genomic
across a continuum of disease
Study Design N Nodal status Prognostic Predictive
Prospective;
o 1 ’ —
NSABP B-14 tam only 668 Neg YES
Kaiser Prospective; 790 cases / )
Permanente? case-control controls Neg YES
Prospective; YES; Quantitative ER
o 3 ’ - .
NSABP B-14 placebo vs tam 645 Neg YES predm;z:z?;toxﬁen
Prospective; YES; RS predicts
- 4 ’ - 7
NSABP B-20 tam * chemo 651 Neg chemotherapy benefit
Prospective;
5 ’ —
ECOG 2197 AC vs AT 776 Neg/Pos YES
Prospective; YES; RS predicts
6 ’ ’
SWOG 8814 tam £ chemo 367 Pos YES chemotherapy benefit
TransATAC? RS 1231 Neg/Pos YES -
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tam vs Al

1. Paik S, et al. N Engl J Med. 2004;351:2817-2826.
2. Habel LA, et al. Breast Cancer Res. 2006;6:R25-R39. 6. Albain KS, et al. Lancet Oncol. 2010;11:55-65
RS, Recurrence Score® result 3. Paik S, et al. J Clin Oncol. 2005;23(16S):abstract 510. 7. Dowsett M, et al. J Clin Oncol. 2010;28:1829-1834.
4. Paik S, et al. J Clin Oncol. 2006; 24:3726-3734 .

5. Goldstein LJ, et al. J Clin Oncol. 2008;26:4063-4071.
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Continued investment in development
increases clinical utility and adoption

Node Negative Recurrence
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Meta-analysis:
Overall impact of the Recurrence Score®  ©genomic
result on treatment decisions (n=912)

Treatment plan Treatment plan prior to Treatment plan
after Oncotype DX® after
Recurrence Recurrence

Score / Score

4% change 33% change

@ CT+HT Overall, the Recurrence Score led to a 37% change in treatment decisions
* 33% from CT+HT> HT
®ur * 4% from HT > CT+HT

Hornberger J, et al. SABCS 2010. Poster P2-09-06.
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Cost savings driven by proven clinical utility:

A cost-benefit analysis example for node ©genomic
negative breast cancer ($US)
Input Output
No. Lives 1,000,000 1,000,000 Eligible Population 299 299
Oncotype Penetration 50% 80% pNO 138 249
List Cost $4075 $4075 pN1 mic 11 20
Decision Impact 30% 30%
(CMT=> HT)
Chemo Savings
per Patient ($1669) ($1669)
Cost Adjuvant Chemo . .
(ASP+6%) $6460 $6460 Supportive Savings pp ($2098) ($2098)
Cost Adjuvant .
Supportive Care $8580 $8580 A/E Savings pp ($1304) ($1304)
Cost Adverse Events $4748 $4748 Recurrence Savings pp ($2031) ($2031)
Total pp ($3027)  ($3027)
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(ex. assay cost)

Total Savings per Plan

($584,892) ($935,827)



Treatment guidelines include the

Oncotype DX® assay for breast cancer Qepeth

Suidalings Index
i Practice Guideli Breasi Cancer TOC
ING[@OINN Sncoiooy—vizo0s | Breast Cancer Sang U, Rdences

NCCN Breast Cancer Panel Members

* Robert W. Carlson, MD/Chair 1 Daniel F. Hayes, MD t Elizabeth C. Reed, MD t &
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BCBS TEC conclusions: April 2008 ©genomic

Technology Evaluation Center

Gene Expression Profiling of
Breast Cancer to Select Women
for Adjuvant Chemotherapy

use of Oncotype DX™ to inform decision making about adjuvant
chemotherapy meets the Blue Cross and Blue Shield Association
Technology Evaluation Center (TEC) cnitenza for women with estrogen
receptor-positive, node-negative, tamoxifen-treated breast cancer;

1 W I p .

alone. Current risk classifiers do not aceurately identify those early stage patients who are at low risk
of recurrence; as a result, more patients are treated with chemotherapy than can benefit. Better pre-
dictors of baseline risk could help women who prefer to avoid the toxicity of chemotherapy, if assured
that their risk is low, make better treatment decisions in consultation with their physicians.
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Managed care plan acceptance
of the Oncotype DX® assay for © genomic
quality pathways

e CareFirst BlueCross BlueShield in Baltimore

e Integrated Oncotype DX diagnostic test into breast
cancer treatment pathway

e Three-year pilot quality program initiated Aug 2008

— Oncotype DX in all N-, ER+, HER-, early stage breast cancer
where chemo may be considered

— Physicians complying with treatment pathway guidelines
based on risk stratification will be reimbursed at a higher
rate than physicians not following pathway guidelines

— CareFirst anticipation is that use of the genomic biomarker
test will decrease unnecessary chemotherapy, improve
patient quality of life and result in health plan cost savings

Managed Care. 2008;17(7)(suppl 7).
http://www.managedcaremag.com/supplements/0807 diagnostics oncology/MC 0807 diagnostics oncology.pdf .
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Adoption of clinical quality pathways @senoriic
IS growing

e The highly ranked UPMC Cancer Centers work in
tandem with the University of Pittsburgh Cancer
Institute (UPCI), a National Cancer Institute
designated Comprehensive Cancer Center

e Their clinical pathways program in oncology was
developed and implemented in large part to offer
quality, streamlined patient care while at the same
time gaining efficiencies that would reduce costs

e This program incorporates both K-RAS testing for
colon cancer and the Oncotype DX® assay for
breast cancer



Our tests address critical questions .
In cancer treatment planning... health

Breast Cancer Colon Cancel: Prostate Cancer
oncotype DX ongotype DX oncorype DX

Launched January 2004 Launched January 2010 Gene ID Data 2011
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Stakeholders must be aligned toward

a commonhn goal

ASCO
NCCN
CMS I Payers
N ~
Patients
- RN
:c?\f:ﬁ:gtcs;/ I Employers

Industry

Joint Decision

@ genomic’







Clinical Utility Evidence Supports the Clinical

Relevance of the Oncotype DX (ex. Node-)  DSome

BEFORE RS

CT + HT HT Total
» | CT+HT 271 41 312
(2 4
o
w HT 297 303 600
b
< Total 568 344 912

» Before RS testing,
adjuvant CT+HT

« After RS testing
adjuvant CT+HT >

RS, Recurrence Score® result
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of patients (568 of 912) were recommended

of patients (312 of 912) were recommended

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




