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}Randomization  

}Blinding  

}Appropriate control/comparison group(s)  

}Adequate sample size  

}Appropriate outcome variable(s)  



}Amount of missing data due to dropout can 
be high, particularly in long - term trials  
ƁAntipsychotic trials ( Kemmler  et al., 2005; 

Rabinowitz et al., 2009)  

ƁDementia trials (Molnar et al., 2009)  

ƁPost- traumatic stress disorder (Lurie and Levine, 
2010)  

ƁHeart failure (Lipinski et al., 2009)  

}Can reduce the benefits of randomization by 
introducing substantial bias  

}Lamotrigine  example  





}Avoid the problem ð Donõt have missing data! 

}The problem is unavoidable, so just live with 
it!  

}Let the statisticianõs figure it out! 
ƁLiterature is filled with statistical methods to deal 

with missing data  

ƁNo single method or class of methods is suitable 
for all situations  

ƁValidity of any particular method depends on 
assumptions which, in general, cannot be verified 
using the observed data, i.e., are untestable  



}Complete case analysis  
ƁInclude only those with complete data in the 

statistical analysis  

ƁIntroduction of bias ( lamotrigine  example)  

ƁLoss of power  

}Carrying forward the last (or baseline) 
observation  
ƁLOCF (or BOCF) 

ƁUsually unrealistic imputation model (bias)  

ƁIntroduction of false precision  

¶Increase in probability of Type I error  





}Simplicity  
}Unavailability of software to implement state -

of - the - art methods  
}Comfort of FDA with older, better understood 

methods  
}Risk- averse behavior of drug developers in 

the face of the regulatory process  
}Non - specific and insufficiently prescriptive 

nature of existing regulatory guidances  
}Education of biostatisticians in the use of 

state - of - the - art methods  



}At the request of the FDA, the National 
Research Council convened panel of experts 
to prepare òa report with recommendations 
that would be useful for FDAõs development 
of guidance for clinical trials on appropriate 
study designs and follow - up methods to 
reduce missing data and on appropriate 
statistical methods to address missing data 
for analysis of results.ó 
ƁThe Prevention and Treatment of Missing Data in 

Clinical Trials (2010)  



}Report is divided into six parts  
ƁIntroduction/Background  

ƁTrial designs to reduce the frequency of missing 
data  

ƁTrial strategies to reduce the frequency of 
missing data  

ƁDrawing inferences from incomplete data  

ƁPrinciples and methods of sensitivity analyses  

ƁConclusions and recommendations  



}Target a population not adequately served 
by current treatments and has an incentive 
to remain in the trial  

}Consider the use of enriched randomized 
withdrawal designs  
ƁEnrichment based on short - term or long - term 

improvement/tolerability  

}Allow individualized, flexible treatment 
regimens  

}Consider  the use of add - on designs for 
treatments with different mechanisms  
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