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Context  
ÅBiomarker Discovery / Confirmation Experiment  

ÅTwo class cohort study with ~10+ patients in 
each class  
ïExample: Disease vs Normal  

 

ÅQuestion:  
ïIs there a biomarker or set of biomarkers that 

distinguish the two classes in the study?  



Discovery Experiment  

Collection  Sample Prep 
Data 

Measurement  
Data 

Processing  

Set of 
candidate 

markers  Each marker candidate is a 

set of integrated peak 

intensities which corresponds 

to expression levels (and 

other related quantities)  

BRIMS / Mass 

General heart 

study comparing 

plasma extracted 

from chambers 

before and after 

PFO closure ð 246 

samples.  



Example Measurement ð Marker Candidate  

Simulated Experiment  
 

One marker  

 

30 Control  

30 Treatment  

 

Ratio = 2  

StdDev=2.2  

Pvalue = 0.013  

 
Histogram  

What is the best 

threshold to distinguish 

Control vs Treatment?  



Why Ratios are Not So Interesting  

Å Ambiguous:  
ÅWhat is the best ratio cutoff value to designate a marker 

candide ? 
ï1.2 fold?    2 fold?   10 fold?   ????  

 

Å A ratio value alone is insufficient:  
ïA marker could have a high fold value but large standard 

deviation  

 

Å (Ratios)+(Standard Deviations)+( Pvalues) are a 
complicated way of describing the strength of a marker 
candidate  

 

ÅClinicians who gauge the òstrengthó of a marker do not 
care about ratios  

 



How to Gauge a Markerõs Effectiveness 

ÅSensitivity 

ïThe probability that a test result will be positive 

when the disease is present  

ïTrue positive  

 

ÅSpecificity  

ïThe probability that a test result will be negative 

when the disease is not present  

ïTrue negative   

 



Sensitivity and Specificity  

One treatment  (red ) 
measurement above 

threshold  

Four control  measurements 
(blue ) above threshold  

Pick a threshold value (arbitrary)  



ROC Plot  
Plot Sensitivity versus (1-Specificity ) for all possible thresholds  

This point corresponds to a 

threshold that gives 75% 

Sensitivity with a false positive 

rate of 20%  



Area Under the Curve  

AUC 

Reduce the core content of a ROC plot to a 

single number  

A ROC plot has dimensions of 1x1  

 

Å Maximum area under the curve is 1  

 
Å AUC close to 1 Ą strong marker  

 
Å AUC close to 0.5 Ą weak marker  



BRIMS  

TWO PASS DISCOVERY WORKFLOW 



SIEVE ROC Critical to Workflow  

Slide 14 from Amyôs 

presentation 


