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Cancer Pharmaceutical Pricing
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Opportunities for Improved
Molecular Diagnostics

Identify diseases at earlier, more curable stages Identify persons who will

benefit from costly and toxic
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Issues for Personalized Medicine

A huge number of new biomarkers are likely
to be introduced over the next 5-10 years
— Who will drive use — patients or clinicians?

— How will clinicians know when it is time to use
them?

— How will health insurers know when they should
pay for them?
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Make it part of the conversation.

How do you decide if chemotherapy is the right treatment choice?

The Oncotype DX® assay is a first-of-its-kind diagnostic test that helps identify
which women with certain types of breast cancer are more likely to benefit
from adding chemotherapy to their hormaonal treatment. It offers additional
information about an individual's tumer that traditional technologies/tests do

not capture. Armed with this and other information, patients and their doctors

can make more informed, mare individualized treatment decisions.
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Recommendations Regarding
Oncotype DX

National Comprehensive

Cancer Network

...the Panel considers the
21-gene RT-PCR assay as an
option when evaluating
patients with primary
tumors characterized as 0.6-
1.0 cm with unfavorable
features or > 1cm, and
node-negative, hormone
receptor- positive and
HER2-negative (category 2B)

Evaluation of Genomic

Applications in Practice

and Prevention

...insufficient evidence to
make a recommendation for
or against the use of tumor
gene expression profiles to
improve outcomes in
defined populations of
women with breast cancer




Billing for Genetic Testing at Regence Blue Shield

counseling fees)

* Based on Oct 2007 — Sept 2008 Regence medical claims for genetic test CPT codes



Testing and Personalized Medicine:
Goals

Analytic validity:

— How accurately and reliably the test measures the
genotype/phenotype of interest?

Clinical validity:

— How consistently and accurately the test detects or predicts the
intermediate or final outcomes of interest?

Clinical utility:
— How likely the test is to significantly improve patient outcomes

Value:

— Does the test influence care such that it represents good health
value for money spent compared to not using the test?



Current Model of Cancer Genomic Test
Development
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Currently, Limited Research for

Evaluation & Implementation
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Ideal Process for Evaluation of Genomic Tests

Development and validation of genomic test

|

|

Understanding the Clinical Context:
Prevalence of disease and mutation
Analytic Validity (sensitivity and specificity)
Clinical Utility (Efficacy of prevention/treatment)
Costs of screening, follow-up diagnostics, treatment

Cost-Effectiveness Analysis

l l

Professional Recommendations/Practice Guidelines

l l

Clinical Practice

Adapted from: Col NF. Medical Decision Making 2003;23:441



Actual Process for Evaluation of Genomic Tests

Development and validation of genomic test

Understanding the Clinical Context:
Prevalence of disease and mutation
Analytic Validity (sensitivity and specificity)
Clinical Utility (Efficacy of prevention/treatment)
Costs of screening, follow-up diagnostics, treatments

Cost-Effectiveness Analysis

Professional Recommendations/Practice Guidelines

Clinical Practice €

Adapted from: Col NF. Medical Decision Making 2003;23:441



Lessons from Prostate Specific
Antigen Testing

Discovered 1970

FDA approved 1994

30 million men tested annually

Annual US expenditures for screening $S3 billion

Two studies evaluating the efficacy of screening
published in 2009:
— US: PSA screening did not lower prostate cancer deaths
— Europe: absolute risk reduction in prostate death: 0.6%

— For every man helped by PSA, 48 received unnecessary
therapy



“The test is about 50 times more
likely to ruin your life than it is to
save your life”

Dr. Otis Brawley, chief medical officer
of the American Cancer Society,
commenting on the European Study
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RESULTS

Multiple SNPs in each of the five regions were associated with prostate cancer in
single SNP analysis. When the most significant SNP from each of the five regions
was selected and included in a multivariate analysis, each SNP remained significant
after adjustment for other SNPs and family history. Together, the five SNPs and
family history were estimated to account for 46% of the cases of prostate cancer in
the Swedish men we studied. The five SNPs plus family history had a cumulative
association with prostate cancer (P for trend, 3.93x10-2¥), In men who had any five
or more of these factors associated with prostate cancer, the odds ratio for prostate
cancer was 9.46 (P=1.29x10"%), as compared with men without any of the factors.
The cumulative effect of these variants and family history was independent of se-
rum levels of prostate-specific antigen at diagnosis.

A Berg 2010



ROC Curve —
Area Under the Curve

0.58 — age, geography
0.61 — age, geography, family history
0.63 — age, geography, FH, 5 SNPs

Reason: Odds ratios calculated against lowest-
risk, will always give highest risk

A Berg 2010



Cost-effectiveness ratios for clinical and molecular
subgroups, erlotinib in advanced nonsmall cell lung cancer

Female S120 671

Male $96 601
Never-smoker $39 487
Smoker $504 911
Asian S83 181
EGFR protein expression (+) $63 805
EGFR protein expression (-) $469 003
EGFR mutation Exon 19 deletion S138 168
and/or exon 21 L858R mutation

EGFR wild-type or other mutation $87 994
KRAS mutation in codons 12 and 13 Best supportive care dominant
KRAS Wild type $76 657
EGFR gene copy number High $33 353

EGFR gene copy number Low $109 792
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Ways Forward

e Partnerships
e Better evidence

e Risk sharing



Risk Sharing: Partner Contributions

Test Developers Research Groups Health Care System
Biomarker discovery Identify promising candidate tests Facilitate patient recruitment
and initial verification Acquire academic/biotech partners Leverage funding (e.g.,
Assay standardization Study Design and implementation Coverage during evidence

. development
Evaluate and interpret data P )

Provide complimentary
outcome data



Health Insurers Clinicians with Patient Advocacy
expertise in Groups and
genomics, oncology, Consumer
primary care Representatives

Researchers in
GPM

GPM Test
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Pharmaceutical
Manufacturers
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Shared Model of Diagnostic Development
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N

Health care . i

Clinicians Clinical
b decision tree Formulate
j biomarker need
Health care .. Econom.'c
: Scientists analysis l
provider
7 Iterative feedback to
Biomarker biomarker development

development

l

Apply to patients Assess biomarker

in care setting performance
Evaluate impact
on pra ctice Biomarker performs
satisfactorily
v

Introduce into
clinical practice




Summary

 There is no guarantee that PM will bend the health
care cost curve or improve patient outcomes
— Current incentives poorly aligned with generating high
quality evidence
— Limited investment in translational science

e Partnerships spanning the spectrum from developer to
health system offer the best chance of directing
discoveries that both improve outcomes and provide

value
— Focus on the health system perspective at the earliest
point of development
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