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MOTIVATION 

•   Increase statistical  power to detect treatment effect    if new therapy only works in a subgroup.  
•   Reduce number of subjects who have no apparent      benefit from being exposed to side-effects. 

INTRODUCTION 

Y : continuous outcome
X = (X1, ... Xm): continuous (some predictive)
S: subgroup defined based on X

Define Utility: U(S,γ) = P(X ⊂ S)γ [E(Y|1,X) - E(Y|0,X)]
 U1= U(S,0.5), U2 = U(S,0.75)

SUBGROUP ESTIMATION

1.  Estimate treatment effect for ith subject: Δi 
   •   Methods: LM, OGLASSO, SVM, CART, and RF         •   LM and OGLASSO include quadratic terms and      interactions                                         
2. Define S(Δ) = {xi: Δ > Δi }, i candidate subgroups

3. Determine  Δ* = argmax U(S(Δ))

4. ‘Best’ Subgroup, S* ≡ S(Δ*) = {x: Δ > Δ*}

ENRICHMENT DESIGN  (3 stage)
     

SIMULATION STUDY (contd.)

•   Y is generated from a step-wise function using X1, X2.  
•   Estimation methods are built using X1 - X4.  
•  %U: Ratio of utility for the estimated subgroup and the best      possible utility (utility for true theoretical subgroup),      0-100% with 100% being the best.  
•   Boxplots show comparison of estimation methds w.r.t %U,                OGLASSO performs the best (n = 400).  
•   Total sample size for enrichment design, n = 360. 

•   The power in partially enriched population was higher by      5%-13%, compared to a non-enriched trial.  
•   Type I error rate was preserved.  
•   Cannot achieve perfect subgroup estimation with assumed      sample size for design (%U = 70-90%).  
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•  Horizontal red line represents %U in all subjects. 

•  LM = Linear Model; OGLASSO = Overlapping Grouped    
 Lasso;  SVM = Support Vector Machine; CART =  
 Classification and Regression Tree; RF = Random Forest


