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State of the Science: Translational Issues and Opportunities

Translational Issues: Failed Clinical Trials

- Animal Modeling Issues: injury response modifiers/confounders, injury model
- Pathophysiology: multiple injury factors, temporal evolution

- Pharmacological Issues: targets, dose, timing

- Pathoanatomyand Therapeutic Targeting

Needs/Opportunities

- Improve Translation: Use of STAIR/ Transparent Reporting Criteria

- Require Experimental Replication and/or Mi8ite Experimental Trials

- Promote Use of Biomarkers and Advanced Imaging

- ImproveMethodology: Stratification; Common/Core Data ElemeAt&ptive
Designs

- New Therapeutic Targets & Multifunctional Strategies
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TABLE I. Comparison of Pre-Clinical and Clinical Neuroprotective Studies for Selective Drug Classes
Stroke Head Injury Spinal Cord Injury
PreClinical Clinical PreClinical Clinical PreClinical Clinical

Anti-Inflammatory F - T ND F ND
NMDA Antagonists +++ - +++ - +++ ND
AMPA Antagonists + - ++ ND ++ ND
Dexanabinol ++ - ++ - ND ND
Sodium Channel Blockers ++ - ++ ND + ND
TRH + ND +++ ND +++ +
Growth Factors ++ - ++ ND ++ ND
Glucocorticoids 3+ - % - ++ +
Caffeinol +++ ND + ND ND ND
Opioid Antagonists + - ++ ND +++ +
Anti-Apoptosis 1 ND ++ ND + ND
Free Radical Scavengers 1 i 4+ - + i
Erythropoetin ++ = ++ ND ++ ND
Calcium Channel Blockers + - + - i ND
Magnesium Sulphate ++ - ++ = ++ ND
Statins A * ++ ND ++ ND

Table | legend: + mild protection, ++ moderate protection, +++ strong protection, Nsome studies showed no protection whereas others suggested
protection; ND - studies not done.



NEUROPROTECTION:MAJOR METHODOLOGICAL ISSUES

Relevance of model

Brain Pharmacokinetics and therapeutic window
Species, Strain, Gender

Anesthesia

Mechanisms Targeted: Cell death, Inflammation, Multiple
Outcomes: Histology, Behavior

Statistical: Power, Trial Design
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Chronicneurodegenerationafter TBI

Cazali%t. al., Frontiers ilNeurotrauma 2011 Skardellyet. al., JNeurotrauma 2011
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Systemic administration of Cell Cycle Inhibitor CR8 after mouse C
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Kabadi and Stoica et al., 2012 (Neurotherapeutics)
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Diketopiperazine Mechanisms: Gene Regulation

Upregulated Downregulated
Genes
4 HRS
BCI-2-related Cyclin L
Uncoupling protein 2 Cyclin D1
ApoE E2F5
Aquaporin 1 c-myc
Aquaporin 5 Rb
24 HRS

EST (similar to ubiquinine|Calpain 6
oxidoreductase)

MmGIuR7 Cyclin D1

HIF1 Cathepsin C precursor
72 HRS

HSP 70 Cathepsin H

BDNF Aquaporin 4




In Vitro Models

Beta In Vitro Trophic Factor Oxygen/Glucose
Drug Structure Glutamate Maitotoxin FeS04 Amyloid Trauma Removal  Deprivation
35b + + d + + + +
144a d NT NT d + + NT
606 + + + + + + +
807 d NT NT d + + NT

NeuroprotectiveDrug Developmentin vitro mechanism studies




Lesion Volume (L)

DiketopiperazineTreatment

Faden et al, Neuropharmacology 2005
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Acute phase
(secondsminuteg

Primary injury. Direct mechanical damage

Secondary injury(1st Phase:
Excitotoxicity Delayed phase
Mitochondrialdysfunction (hours to days
Inflammation
Delayed Cell Death (apoptosis)

Chronic phase
(months to yeark
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