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Background:  Gene Identification  
at Genomic Health, Inc.  

ÅUse genomic information from tumor tissue  to  

ïEstimate risk of cancer recurrence  

ïEstimate effectiveness of preventative therapy  
 
 

ÅGoal:  Help patients and physicians decide on 
treatment options  
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Gene Expression as a Predictor  

ÅContinuous measure  
 

ÅAssessed from amount of geneôs RNA in tumor 
tissue sample  

ïReverse transcriptase polymerase chain reaction 
(RT-PCR) 

ïLog scale  
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Onco type  DX®  Recurrence Score ®   
Risk of Recurrence of Breast Cancer  
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Paik, Shak, Tang et al., 2004 
 NEJM 24:3726-3734 
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Clinical Development Process Synopsis  
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Overview  

ÅQuick Review of False Discovery Rate Concepts and 
Methods  
 

ÅFrom ñAny  Associationò to ñSubstantial  Associationò 
of Genes with Clinical Outcome  
 

ïTrue Discovery Rate Degree of Association 
(TDRDA) Sets  
 

ïEstimates Corrected for Regression to the Mean  
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False Discovery Rate Concepts  
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Dan C. 

Oncotype DX Patient 
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Paradigm Shift  

P(>1 false rejection) 

 

 

When all null 
hypotheses are true 

P(>1 false rejection)  

 

 

Under all 
combinations of 
true, false nulls 

 

Expected proportion 
of rejections that 

are false 

Control of 
Family-wise 

Error 
Rate 

Strong 
Control of 

Family-wise 
Error 
Rate 

Strong Control of 
False Discovery 

Rate (FDR) 

Hochberg & Tamhane 1987 Benjamini & Hochberg 1995 

Under all 
combinations of  

true and false nulls 

 

What: 

When: 
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Storeyôs (2002) Method 
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Storeyôs Method:  Estimation of Proportion 
of True Null Hypotheses  
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Usual Ranking Strategies for  Gene Discovery  

ÅP-values from tests of point null hypothesis of no association 
at all  with gene expression  

ïFDR control based on cutoff criterion for p-values  
 

ÅPoint estimates of degree of association with gene expression  

ïEstimated hazard ratios, for example  
 
 

Volcano Plots 
Combine p-values with 

Estimates 
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Hypothetical standardized degree of association 
estimates and 99.9% confidence intervals for 5 
genes  
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Hypothetical standardized degree of association 
estimates and 99.9% confidence intervals for 5 
genes  

Genes identified by  
criterion p<0.001 
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Hypothetical standardized degree of association 
estimates and 99.9% confidence intervals for 5 
genes  

Genes identified by  
criterion p<0.001 

Gene D more interesting 
than Gene B 


