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Massive investment and technological advances in the collection of extensive and longitudinal information on thousands of 
Alzheimer patients results in large amounts of data. These “Big-Data” databases can potentially advance central nervous system 

(CNS) research and drug development. However, they are not sufficient and we posit that they must be matched with analytical methods 
that go beyond retrospective data-driven associations with various clinical phenotypes. While these empirically-derived associations 
can generate novel and useful hypotheses, they need to be organically integrated in a quantitative understanding of the pathology 
that can be actionable for drug discovery and development. We argue that mechanism-based modeling and simulation approaches, 
where existing domain knowledge is formally integrated using complexity science and quantitative systems pharmacology can be 
combined with data-driven analytics to generate predictive actionable knowledge for drug discovery programs, target validation, and 
optimization of clinical development.
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