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Understanding the Brain – Unprecedented 
Span From Molecules to Behavior

Manji, Husseini K., Thomas R. Insel, and Vaibhav A. Narayan. "Harnessing the informatics revolution for neuroscience drug R&D.“ Nature Reviews Drug Discovery 13.8 (2014): 561-562.



2
We are making progress at the level of Biology………

Twin Revolutions in 
Neuroscience and 

Digital Technologies
Will Help to Alter the 

Neuroscience Landscape
Biology + Technology for 

Optimal Outcomes

Point of Need Biochemistry
(CRP, Cortisol, Cytokines)

On-Demand Genomics
(GWAS, Deep Sequencing)

On-Body 
Physiology, Behavior
(EEG, HRV, GSR, Sleep, 

Speech,Physical/Social Activity, 
Cognition)

Computer based cognitive 
and behavioral therapies

Method of the year, 2010



Grande, Iria et al. The Lancet , 2016  Volume 387 , Issue 10027 , 1561 - 1572

Neurodegenerative and Neuropsychiatric 
Changes: Generally Different Time Scales
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Neurons 
early in 
disease

Neurons
with
repeated 
relapses



Sparse & Episodic > Periodic > Continuous

Healthy @risk Prodrome Diagnosed disease Managed disease

Healthy @risk Prodrome Diagnosed disease Managed disease

Sparse, intermittent, missing early data

Healthy @risk Prodrome Diagnosed disease Managed disease

frequent, periodic, spanning pre to post disease

continuous, pervasive and passive data, spanning pre to post disease

Narayan, Vaibhav A., and Husseini K. Manji. "Moving from 
'diagnose and treat‘ to 'predict and pre-empt‘ in 
neuropsychiatric disorders." Nature Reviews Drug 
Discovery (2015).

neurodegeneration

neuropsychiatric

Digital Technologies can change assessments:



Evidence 
Based

Patient 
Centric/

Controlled
(privacy and 

ethics)

Actionable 
(dynamic 

risk)

Regulatory 
Acceptance

Open 
ArchitectureFit with 

Clinical Care 
Pathways

A LOT OF EXCITEMENT, BUT ALSO MANY KEY 
CONSIDERATIONS AND CHALLENGES TO ADDRESS

Narayan, Vaibhav A., Marco Mohwinckel, Gary Pisano, Michael Yang, and Husseini K. Manji. "Beyond magic bullets: true 
innovation in health care. "Nature Reviews Drug Discovery 12, no. 2 (2013): 85-86.



Manji, Husseini K., Thomas R. Insel, and Vaibhav A. Narayan. "Harnessing the informatics revolution for neuroscience drug R&D.“ 
Nature Reviews Drug Discovery 13.8 (2014): 561-562.

Demonstrate utility in
real-world studies

Optimize predictive 
algorithms

Prospective clinical 
validation of predictive 
algorithms

Implement in scalable IT 
platform

Assess clinical utility & 
patient acceptance in 

pragmatic trials

Refine IT 
system to optimize 
utility & adherence

The Data Driven LEARNING Engine
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