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Pain and the Six Conundrums

Societal Conundrum — an epidemic

Subjective Measure Conundrum — not objective
Preventive Conundrum — e.g., postsurgical pain
Therapeutic Conundrum — 30% efficacy
Translational Conundrum — no good models
Drug Development Conundrum — failure rate



Drug Development Conundrum
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IADD in CNS Drug Evaluation

* Define Disease States

* Defining Drug Effects
* Opioids - Acute Effects
* Opioids - Chronic Effects

* Choosing Analgesics
* Buprenorphine/Aprepitant

 phMRI, PET and Drug Evaluation
* PETability
* Drug Dissection

* Enhancing Animal-Human Translational
* Drugs
* Pain
* Disease



Defining Disease States

Functional Anatomical Chemical

fMRI CT VBM
BOLD Functional Direct Drug Gray Matter Gray Matter White Matter . Metabolites
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Objective Measures of Disease State or Drug Effect



Defining Drug Effects

How well can imaging measure CNS drug effects?

Center for pain and the Brain




Morphine

Autonomic regulation of heart
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Morphine (agonist) vs. Naloxone (antagonist)
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Predicting Chronic Drug Effects
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Amygdala Volume
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Choosing Effective Analgesics
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IADD and Chronic Pain

Ketamine Lamotrigine Duloxetine Pregabalin  Migraine Rx



Enhancing Animal-Human
Translational Processing

Human

A language of translation?




Human-Animal Parallels

C. Analgesic Correlations
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IADD — The Potential in Clinical Trials

Decreasing the Risk (S)
Enhancing the Opportunity (# Molecules)

Evaluating Systems Targets (CNS diseases are
Complex)

Target-Systems Integration (PET/fMRI)

’x Domains (Symptoms vs. Disease Modification)
Responders vs. Non-Responders

Decreasing the Variance

CNS Dosing

Putting it into Action — fNIH/European
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Zero Clinical Conundrums



