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Topics 

 • What is meant by preemptive treatments? 

• The four pivots to preemptive interventions: 

• Translational developmental neuroscience 

• Biomarkers and personalized medicine 

• Novel interventions and early phase clinical 

pharmacology 

• Prevention trials and comparative-effectiveness 

research 

 



Tom Insel, MD, NIMH Director 

A preemptive approach promises to reduce 

morbidity and mortality by intervening early, 

before the full syndrome develops, and re-

aligning the trajectory of development so the 

individual identified as at risk has the greatest 

opportunity for the best outcome. 



“Prevention involves a way of thinking that goes 

beyond the traditional disease model, in which one 

waits for an illness to occur and then provides 

evidence-based treatment.” 



• A biologically-based theory of disease 

• Development (time) is integral 

• Personalized predictive tools in the form of 

biomarkers or biosignatures 

• Novel interventions that prevent or forestall 

illness 

 

Preemption Requires: 





Costello and Angold, J Ch Psychatr and Psych, 2010 

• Premonitory manifestation of the disease.  

• Not a characteristic of the individual or their 

environment, or a causal agent of the disease  

• May or may not continue to be manifest once the 

full disease appears.  

• Prodromal symptoms may or may not manifest in 

different episodes. 

Definition of Prodrome 





A Systems Approach to Disease Components 

Anderson and Navalta, JCPP, 2011 





AKT-mTOR:  Cancer and Mental Illness 
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Age of Onset of First Mental Illness 

Kessler, RS et al. Arch Gen Psychiatry. 2005;62:593-602 

Wang PS et al. Archives of General Psychiatry. 62(6):603-13, 2005  

> 75% early onset                10 years to first treatment   





“Prevention and development are intimately intertwined: 

only when we understand the developmental course of a 

symptom or disorder can we have a solid scientific 

underpinning for prevention…A well defined prevention 

trial will implicitly or explicitly test a developmental 

theory of disease.” 
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PNAS, 2007 

Mental disorders as brain disorders 



Schizophrenia may be a Disorder of Excessive 
Cortical Remodeling 

Vidal et al, 2006 
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Lieberman et al., CNS Spectrums, 2007; 12: 1-16 

Neuroprotection and Schizophrenia 



Lieberman et al., CNS Spectrums, 2007; 12: 1-16 

Neuroprotection and Schizophrenia 



Schizophrenia susceptibility genes:   
Current candidates 

 

 
  

 

 

 

 

 

COMT (22q) (eight)* 

GRM3 (7q) (four)* 

GAD 1 (2q) (four)* 

CNRNA7 (15q) (two)*  

PPP3CC (8p) (two)* 

Akt1 (two) 

dysbindin (6p) (seven)* 

 
 

 

 

 

* Number of positive samples worldwide 

neuregulin (8p) (six)* 

G72 (13q) (three)* 

MRDS1 (6p) (four)* 

DISC1 (1q) (three)* 

PRODH (22q) (two) 

 

Rapoport / McClellan 

Rare 

Unique to individuals 

Structural variants 

Copy number variants 

SLC1A3, neurodevelopment 

Also  autism / Bipolar 

 
 

 

 

 



Pathways To Drug Development 
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Reverse Translation – The Molecular Medicine Cycle 

Adapted from Tom Insel / Mark Bear 





Fragile X Syndrome 





Attention Bias Modification Training 

Pine et al., Biol Psych, 2010 



Transformational Neuroscience and Mental Illness 
Co-Chairs: Drs. John March and Pat Levitt 
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Personalized Medicine 

The US Congress defines personalized 

medicine as the “application of genomic and 

molecular data to better target the delivery of 

health care, facilitate the discovery and clinical 

testing of new products, and help determine a 

person's predisposition to a particular disease 

or condition.” 



FDA Biomarker Definition 

A biomarker is a characteristic that is objectively 

measured and evaluated as an indicator of normal 

biologic processes, pathogenic processes, or 

pharmacologic responses to a therapeutic 

intervention 

A biosignature is an optimized biomarker panel  



-Omics Biomarkers / Biosignatures 



Lancet Neurol, 2007 

Alzheimer’s: A Developmental Disorder? 





Utility of Biomarker Approach 

No signs or symptoms, 

no known disease 

Known or probable disease 

Cause unknown Cause known Risk-factor assessment 

(susceptibility) 

Presence of occult disease 

(screening) 

Determine cause (diagnosis) 

Refine differential diagnosis  

Disease extent or severity 

(staging) 

Predict natural history 

(prognosis) 

Predict response to 

intervention (prediction) 

Monitor disease course 

(surveillance) 

Assess response to treatment 

Adapted from:   

• Harrison's Principles of Internal Medicine, 17th Edition. Editors; Fauci 

AS et al. The McGraw-Hill Companies. 

• Whiting P et al. A review identifies and classifies reasons for ordering 

diagnostic tests. J Clin Epidemiol 2007; 981-9. 

• Fischbach T. Manual of Laboratory & Diagnostic Tests, 7th Edition. 

Lippincott Williams & Wilkins: Philadelphia. 2004. 
 



FDA:  Biomarkers are Key to Efficient Drug 

Development 

Biomarkers are the foundation of evidence based 

medicine--who should be treated, how and with what 

Absent new markers, advances in more targeted therapy 

will be limited and treatment will remain largely empirical 

It is imperative that biomarker development be 

accelerated along with therapeutics 

 



Mechanism-of-Action 
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Process of Drug Development  

Drug Discovery 
Regulatory 
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Average Cost to Develop a New Drug  
Single New Approved Drug 
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Mechanistically Novel New Medical Entities 





Paul, Nat Rev Drug Disc, 2010 



New Model 

Paul, Nat Rev Drug Disc, 2010 



Duke Clinical Research 

Institute (DCRI) 

Mission: “To develop and 

share knowledge that 

improves the care of patients 

around the world through 

innovative clinical research.”  
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Explanatory Versus Pragmatic Trials 

• Some trials ask whether an intervention can work, under 

tightly-controlled, ideal conditions. We call these 

“Explanatory” or “Efficacy” trials. 

• Other trials ask whether an intervention does work under 

the usual conditions that apply where it would be used.  We 

call these “Pragmatic” or “Effectiveness” trials. 







• CER is the generation and synthesis of evidence that 

compares the benefits and harms of alternative methods 

to prevent, diagnose, treat, and monitor a clinical 

condition or to improve the delivery of care.  

• The purpose of CER is to help decision makers make 

informed decisions that will improve health care at both 

the individual and population levels. 

Definition and Purpose of CER 



Final Portfolio: 100 CER Priority Topics 

TABLE 5-1  Recommended Research Priorities by Research Area 

Category 

Primary 

Research Area 

Secondary  

Research Area Total 

Health Care Delivery Systems*  23 27 50 

Racial and Ethnic Disparities 3 26 29 

Cardiovascular and Peripheral Vascular 8 13 21 

Geriatrics 2 19 21 

Functional Limitations and Disabilities 2 20 22 

Neurologic Disorders  6 11 17 

Psychiatric Disorders 7 10 17 

Pediatrics 1 15 16 



What is CER? 

Can include four types of CER: 

• Data mining studies  

• Observational studies 

• Pragmatic / practical clinical trials  

• Systematic reviews 



Things to Do On a PCT Network 

• Inception cohorts (registries if use EHR) 

• Active comparator trials 

• Treatment addition or withdrawal trials 

• Dynamic treatment regimes (adaptive designs) 

• Population PK studies 

• Stratify on subgroup, e.g age, gender, race, SES  

• Traditionally excluded or rare populations 

• Biomarker / Biosignature studies 



SEM and Power 

CI population mean = +/- 2 [SEM]  







EMR-Based “Single Source” Data Entry 

Site QA Data Entry Monitor Coding Analysis 

Data Driven Reasons: Why Single Source ? 

 Eliminates Source Document Verification 

 Eliminates redundant data entry 

 Eliminates transcription errors 

 Reduces queries and time spent on query resolution 

 Provides richer data source 

 Connects the data to the date/time of collection 

 Builds in quality checks 

 Allows for simple trials in clinical setting 



Context-Based Decision Support 



Evolutionary Practices 

Episodic               Organized            Personalized 

Mental Health Care in the -Omics Era 

Adapted from Kovac, IBM 4/04 
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Context- 
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Decision 
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Electronic  

Medical  

Record 

Current Model 
Dx by observ 
Rx symptoms 

Stratified Model 
Biodiagnosis 

Rx of core illness  

Personalized Health Care 
Pre-sx prevention 

Lifetime care 
Unique Rx 

Biomarkers 
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Validate 
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Paper  

Record 





Heart Attack 



NIMH: A World Without Mental Illness 

NCI: A World Without Cancer 


