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A characteristic that is objectively measured and
evaluated as an indicator of normal biologic processes,

pathogenic processes, or pharmacologic responses to a
therapeutic intervention

Intended Uses



* Most gene expression sighatures are developed
as prognostic biomarkers.

* Like numerous previously developed prognostic
markers, most will never be used because they
have not been demonstrated to be
therapeutically relevant

Prognostic Biomarkers in Oncology



Prognostic Markers in Oncology



Types of Validation
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Clinical validity vs medical utility



PROGNOSTIC FACTOR
Strong  Modest Weak

Poor 50-100%

Modest 10-50%

.

<10%

! } !

Very Good

PROGNOSIS
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if No Adj Sys Rx) o .
Clinical Importance of Prognostic Factors

Moving from Scientifically Interesting
to Clinically Useful

N. Lynn Henry and Daniel F. Hayes

Medical Utility



* Developmental studies

Developmental vs Validation Studies



e Validation studies

Developmental vs Validation Studies



1. ldentify specific intended use of
the biomarker

2. Perform developmental study
using samples appropriate for the
intended use

3. Use independent data to clinically _——
validate the predictive accu rac.y.of (%g;;{;gﬁeg'ggf;ggdugpg)
the pre-specified marker, classifier e
or score

4. Develop an analytically validated -
test &=
5. Perform a prospective study that

addresses the medical utility of the '
bIOmarker Or bIOmarker { Prospective or J
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( Medical Use )

Signature
Discovery
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Key steps in development and validation of biomarkers
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For women with early-stage invasive breast cancer and with known estrogen and progesterone receptor (ER/PgR) and human
epidermal growth factor receptor 2 (HER2) status, which other biomarkers have demonstrated clinical utility to guide decisions on
the need for adjuvant systemic therapy?

PTS
Subgroups

EndoPredict

NEGATIVE POSITIVE
POSITIVE STRONG MODERATE POSITIVE STRONG MODERATE
HER2-: N+ NEGATIVE NEGATIVE NEGATIVE NEGATIVE
: MODERATE MODERATE STRONG MODERATE
NEGATIVE NEGATIVE NEGATIVE NEGATIVE
STRONG MODERATE STRONG STRONG
NEGATIVE NEGATIVE NEGATIVE NEGATIVE
STRONG STRONG STRONG STRONG

ASCO GL 2016: Clinical Utility



Use of Biomarkers to Guide Decisions on Adjuvant Systemic
Therapy for Women With Early-Stage Invasive Breast Cancer:
American Society of Clinical Oncology Clinical

Practice Guideline

Lyndsay N. Harrs, Nofisar Isnafla, Lisa M McShane, Fabrie Andre, Deborah E Collpar,
Ana M. Ceonzalez-Angula, Elizabeth H. Hammond, Nicole M. Kuderer, Minerta . Liu, Robert . Mennel
Catherme Van Poznak Robert O Bast, and Damel £ Hapes
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Purpose
To provide recommendations on approprate use of breast tumor biomarker assay results 1o guide
decisions on adjuvant systemic therapy for women with eafy-stage invasive breast cancer.

Methods

A literature search and prospectively defined study selection sought systematic reviews, meta-
analyses, randomized controlled trials, prospective-retrospective studies, and prospective come
parative cbservational studies published from 2006 through 2014, Outcomes of interest included
overall sundval and disease-free or recurrence-free surdival. Expert panel members used informal
consensus to develop evidence-based guideling recommendations.

Results

The literature search identified 50 relevant studies. One randomized clinical trial and 18 prospec tive-
retrospective studies were found to have evaluated the clinical utility, as defined by the guideling, of
specific biomarkers for guiding decisions on the need for adjuvant systemic therapy. No studies that
met guideling criteria for clinical utilty were found to guide choice of specific treatments or
regimens.

Recommendations

In addition toestrogen and progesterone receptors and human epidemal growth factor receptor 2,
the panel found sufficient evidence of clinical ufility for the biomarker assays Oncahype DX
EndoPredict, PAMSD, Breast Cancer Index, and urokinase plasminogen activator and plasminogen
activator inhibitor type 1 in specific subgroups of breast cancer. No biomarker except for estrogen
receptor, progestercne receptor, and human epidemal growth factor receptor 2 was found to guide
choices of specific treatment regimens. Treatment decisions should also consider disease stage,
comorbidities, and patient preferences.
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