
Company Confidential1

Scottish Association for Histotechnolegy

Monica Spence ïGenomic Health 



Company Confidential 2

Objectives

ÅBackground for the  need for better Prognostic tools

ÅBrief overview of the Oncotype DX® assay

ÅReview assay development strategy and supporting studies

ÅTechnical feasibility

ÅGene discovery and refinement

ÅAnalytical validation

ÅReview clinical validation studies 

ÅPrognostic studies

ÅPredictive studies

ÅProspective Data

ÅTechnical Aspects ïthe GHI Laboratory



Company Confidential

Not all patients benefit from adjuvant chemotherapy

Adapted from Walgren RA etal. JCO2005;23:7342-7349
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If you look at 100 women with ER+ node - breast cancer

If all 100are treated with hormone therapy alone (such asTamoxifen):

ω 15 will relapse within 10years in spite of getting hormonal treatment

Adapted from Paik S, et al. J Clin Oncol. 2006;24:3726-3734.
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If all 100are treated with hormone therapy + chemotherapy:

ω 4 will benefit

If you look at 100 women with ER+ node - breast cancer

Adapted from Paik S, et al. J Clin Oncol. 2006;24:3726-3734.



Company Confidential

If all 100are treated with hormone therapy + chemotherapy:

ω 4 will benefit
ω 11 will relapse in spite of adding chemotherapy to hormone treatment

If you look at 100 women with ER+ node - breast cancer

Adapted from Paik S, et al. J Clin Oncol. 2006;24:3726-3734.
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If all 100are treated with hormone therapy + chemotherapy:

ω 4 will benefit
ω 11 will relapse in spite of adding chemotherapy to hormone treatment
ω 85 would have done fine without chemotherapy

If you look at 100 women with ER+ node - breast cancer

Adapted from Paik S, et al. J Clin Oncol. 2006;24:3726-3734.
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Prognostic & Predictive Markers Utilized in Breast Cancer 
Management

Prognostic (recurrence risk)
ÅAxillary node status
ÅHistologic type/grade
ÅTumor size
ÅPatient age
ÅLymphatic/Vascular invasion
ÅER/PR status
ÅHER2 neu status
ÅOncotype DX

Predictive (treatment benefit)
ÅER/PR status
ÅHER2 neu status
ÅOncotype DX

Cianfrocca and Goldstein. Oncologist. 2004;9(6):606-616; 

Lonning PE. Ann Oncol. 2007;18(suppl 8):viii3-viii7.

These markers can be

used to predict 

treatment benefit

These markers can be 

used to estimate the risk 

of disease recurrence
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The OncotypeDX® Breast Recurrence ScoreÊ

ω It is a 21 gene genomic test (16 tumour genes and 5 reference genes)1

ω Uses RT-PCR technology and is performed on formalin fixed tissue obtained 
from the surgical specimen or biopsy1

ω It is a stand-alone diagnostic test innovation that does not predict benefit of any 
particular treatment (unlike HER2 and Herceptin), but predicts the likely benefit 
of chemotherapy2

ω Provides prognostic information by quantitatively predicting the likelihood of 
breast cancer recurrence in women with newly diagnosed, invasive EBC2,3

1. Harris L, et al. J Clin Oncol. 2007;33(25):5287-5312. 

2. Paik S, et al. J Clin Oncol. 2006;24:3726-3734.

3. Albain et al. Lancet Oncol 2010; 11: 55 - 65.
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History  of Development
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Oncotype DX® Technology

Development Overview

11
11

Technical Feasibility

Gene Discovery & Refinement

Analytical Validation

Clinical Validation (prognostic)

Clinical Validation (predictive)

2001

2002

2002

2004

2005
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Technical Feasibility

Gene Discovery & Refinement

Analytical Validation

Clinical Validation (prognostic)

Oncotype DX® Technology

Development Overview

Clinical Validation (predictive)
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Purpose of 
Technical Feasibility Studies

Technical feasibility studies were designed to assess:
ÅRNA yield and the quality of RNA after extraction from FPET 

tissues

ÅGene expression differences and similarities between whole 
section and enriched tumor tissue sections
ÅTo establish criteria for manual microdissection

ÅGene expression heterogeneity within breast tumor tissues
ÅAssess within block and between block gene expression heterogeneity

ÅSelection of reference genes (important for normalization of 
pre-analytical factors)
ÅDelay to fixation, duration of fixation, fixative
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Oncotype DX® Technology

Development Overview

Technical Feasibility

Gene Discovery & Refinement

Analytical Validation

Clinical Validation (prognostic)

Clinical Validation (predictive)
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The OncotypeDX® Breast Recurrence ScoreÊ Assay

Proliferation

HER2

Invasion

Reference

Ki-67 STK15
Survivin Cyclin 

B1 MYBL2

GRB7 
HER2

Stromelysin 3 
Cathepsin L2

CD68

BAG1GSTM1

16 cancer and 5 reference genes from 3 studies

Beta-actin 
GAPDH RPLPO 

GUS 
TFRC

PaikS, etal. N Engl J Med. 2004;351:2817-2826.

ER 
PR

Bcl2 
SCUBE2

RS = + 0.47 x HER2 group score

- 0.34x ER group score

+ 1.04x Proliferation group score

+ 0.10x Invasion group score

+ 0.05x CD68

- 0.08x GSTM1

- 0.07 x BAG1

Category RS (0-100)

Low risk RS<18

Intermediate risk RS18-30

High risk RSÓ31

Oestrogen
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Oncotype DX® Technology

Development Overview

Technical Feasibility

Gene Discovery & Refinement

Analytical Validation

Clinical Validation (prognostic)

Clinical Validation (predictive)
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Oncotype DX® is Analytically Validated

Elements of Analytic Validation
ÅAnalytical sensitivity 

(limits of detection and quantitation)

ÅAssay precision and linear dynamic range

ÅAnalytical reproducibility

ÅPCR amplification efficiency

ÅSample and reagent stability

ÅReagent calibration

ÅInstrument validation and calibration

Chau CH, et al. Clin Cancer Res. 2008;14(19):5967-5976.

Analytical validation is the assessment of assay 
performance characteristics and the optimal conditions to 

generate accuracy, precision and reproducibility
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Oncotype DX® Technology

Development Overview

Technical Feasibility

Gene Discovery & Refinement

Analytical Validation

Clinical Validation (prognostic)

Clinical Validation (predictive)
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Clinical validation studies of thePROGNOSTICvalue of the Oncotype
DX®breast cancer assay
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Å Multicentre study with prespecified 21-gene assay, algorithm, endpoints, 
analysis plan

Registered

Å Objective: Prospectivelyvalidatethe RecurrenceScore® resultasa
predictorof distant recurrencein axillarylymphnode-negative,ER+patients
receivingtamoxifen

Placebo - not eligible
Randomised

Tamoxifen - eligible

Oncotype DX® clinical validation: NSABP B-14

Tamoxifen - eligible

PaikS, etal. N Engl J Med. 2004;351:2817-2826.
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Oncotype DX®  clinical validation: 
NSABP B-14, distant recurrence

RS, Recurrence Score®  result

*10-year distant recurrence comparison between low- and high-risk groups: p <0.001 

Paik S, et al. N Engl J Med. 2004;351:2817-2826.
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Oncotype DX®  clinical validation: 
NSABP B-14, distant recurrence

RS, Recurrence Score®  result

*10-year distant recurrence comparison between low- and high-risk groups: p <0.001 

Paik S, et al. N Engl J Med. 2004;351:2817-2826.
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Oncotype DX®  clinical validation: 
NSABP B-14, distant recurrence

RS, Recurrence Score®  result

*10-year distant recurrence comparison between low- and high-risk groups: p <0.001 

Paik S, et al. N Engl J Med. 2004;351:2817-2826.



Company Confidential

Oncotype DX®  clinical validation: 
NSABP B-14, distant recurrence

RS, Recurrence Score®  result

*10-year distant recurrence comparison between low- and high-risk groups: p <0.001 

Paik S, et al. N Engl J Med. 2004;351:2817-2826.
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Clinical validation studies of the PROGNOSTIC and PREDICTIVE value of 
the Oncotype DX®  breast cancer assay
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OncotypeDX® clinical validation: NSABP B-20

ω Objective: Prospectively determine the relationship between 
Recurrence Score®  result and chemotherapy benefit in node-negative, 

ER+ patients

Tam

ωMulticentre study with prespecified 21-gene assay, algorithm, endpoints, 
analysis plan

Tam + CMFRandomised

PaikS, etal. J Clin Oncol. 2006;24:3726-3734.

Tam + MF
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High Recurrence Score®  result correlates with greater 
benefit from chemotherapy (NSABP B-20)

RS, Recurrence Score® result

PaikS, etal. J Clin Oncol. 2006;24:3726-3734.


