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Abstract: One could summarize all scientific endeavor as seeking to understand cause and effect. As such, clinical 

trials are scientific experiments meant to answer the question, “Does this intervention cause that outcome?” Though 
the intervention can take many forms (e.g. diet, physical therapy, psychotherapy), in pharmaceutical drug 
development we most often deal with pharmacologic agents as treatments. 
Much has been written in recent years regarding estimands, defined as “the treatment effect that is to be estimated.” 
It is now generally recognized that identifying WHAT treatment effect should be estimated must be aligned with the 
study objectives. While that may be considered common sense, it may not always be common practice since defining 
the estimand for a study requires careful thought and attention to detail. In particular, though it may seem obvious, 
estimating the treatment effect primarily requires a clear and precise definition of the treatment. 
This presentation will review oft-neglected considerations for what satisfies the principles of cause and effect. 
Furthermore, arguments will be made for greater emphasis on estimating the direct treatment effect rather than a 
treatment policy effect as implied by analyses based on the intent-to-treat (ITT) principle. 
 

Bio: Dr. Ruberg received a bachelor’s degree in mathematics from Thomas More College, an MS in Statistics from 

Miami of Ohio and a PhD in Biostatistics from the University of Cincinnati. 
Dr. Ruberg was in the pharma industry for 38 years where he worked in all phases of drug development and 
commercialization – from R&D to Business Analytics. He retired from Lilly at the end of 2017. In his last 10 years at 
Lilly, he formed the Advanced Analytics Hub for which he was the Scientific Leader and ultimately the Distinguished 
Research Fellow. Since his retirement, he has formed his own consulting company, Analytix Thinking, which is 
dedicated to teaching good statistical principles and to consulting on analytical strategies for organizations. He is also 
an Adjunct Professor of Statistics in the Department of Statistics at Purdue University. 
He has published widely and lectured internationally on a variety of topics relevant to pharmaceutical research. His 
work and influence have touched on many important areas such as dose response, evaluation of drug stability data 
(ICH-Q1E), Statistical Principles for Clinical Trials (ICH-E9), subgroup identification and personalized medicine, 
Bayesian methods, estimands, data standards and more. He has been a Fellow of the American Statistical Association 
(ASA) since 1994, was given the Career Achievement Award by Quantitative Scientists in the Pharmaceutical Industry 
and was elected a Fellow of International Statistics Institute. 
Dr. Ruberg has served in many leadership roles related to the pharmaceutical industry (e.g. PhRMA) and the 
statistical profession (e.g. ASA). He also served as the first Chairman of the Clinical Data Interchange Standards 
Consortium (CDISC) and received an FDA Commissioner Special Citation for contributions to standards and electronic 
regulatory submissions. Most notably, he served on a select Advisory Board to Secretary of Health and Human 
Services Michael Leavitt in the George W. Bush Administration for creating strategies involving the development and 
use of electronic medical records. 
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