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Neural Stem Cells Exist, In Vitro Screening & Neurogenesis



*Ergo, the Impetus for NTx®-265 in Stroke:
Are molecules that signal the two key steps in neurogenesis-proliferation then differentiation- sufficient to increase 
the gain of this endogenous repair system in order to significantly improve post stroke recovery of motor function?

STRATEGY: Stimulate the two key steps in NEUROGENESIS

Neurogenesis ƛǎ ά!ŎǘƛǾŜƭȅ ƳƻŘǳƭŀǘŜŘέ ƛƴ 
adult mammals*

Olfaction- Pregnancy 
(Shingo et al, Science 2003)

Acute ischemic injury response
(Arvidsson et al Nature Medicine, 2002)

Spontaneous recovery of dysfunction occurs,
BUT, is insufficiently robust to fully mediate recovery.

Can this neuro-regenerative process can be amplified for 
therapeutic benefit?

*

NTx®-265 Therapeutic Approach

ProliferationĄMigrationĄ IntegrationĄ Differentiation

Is it possible to modulate Neuro-genesis?



Study Impetus: 
-.ǳƛƭŘ ƻƴ ƛƴ ǾƛǘǊƻ ƪƴƻǿƭŜŘƎŜ ŀƴŘ {ǘƛƳǳƭŀǘŜ άǘǿƻέ ƪŜȅ ǎǘŜǇǎ ƛƴ 
neurogenesis in vivo in a relevant stroke model.

- Follow Stair Criteria-мΩά/ƭƛƴƛŎŀƭ ǎǘǳŘȅ ƛƴ Ǌŀǘǎ ŀǎ ǿƻǳƭŘ ōŜ ŎƻƴŘǳŎǘŜŘ ƛƴ Ƴŀƴέ 

Study Design:
-/ƻƴŘǳŎǘŜŘ ŀǘ ŀƴ άƛƴŘŜǇŜƴŘŜƴǘ ƭŀōέΣ !ǎǎŜǎǎƻǊ ōƭƛƴŘŜŘ ǘƻ ǎǘǳŘȅ Tx

-Rats, 90 minute MCAo occlusion Ąmoderate to severe Stroke ~= NIHSS 6-24
-Stabilize Rats, 1st administration of drug 24 hours after stroke onset.
-NTx®-265: hCG day 1, 3, 5, then EPO day 7, 8, 9.

мΩ 9ƴŘǇƻƛƴǘΥ  Assess recovery of motor, visual and cognitive function;
(Composite Neurological Score)

нΩ 9ƴŘǇƻƛƴǘΥ Assess recovery of brain structure 

Study In Life: 42 days

STAIR Criteria In Vivo PoC & Clinical Study Design



STAIR Criteria & MCAo Stroke in vivo
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BETAS Phase IIa: Study DesignBETAS & REGENESIS Clinical Study Design



Test Baseline Day 90

NIHSS--all patients 10.9 (n=15) 2.8 

NIHSS--pts w/ both BL & d90*  9.5 (n=12) 2.8 

----------------------------------------------------------------------------------

Arm Fugl-Meyer Motor Scale 40 (n=8) 51
(normal = 66)

Boston Naming Test 3 (n=7) 7

Barthel Index 42 (n=8) 83
(normal = 100)

*12/12 with drop of NIHSS by at least 4 points

BETAS IIb Clinical Results



BETAS & REGENESIS Clinical Study Design

Design Builds upon and directly based upon preclinical studies & BETAS safety 
results.

Intervention:  3 doses beta-hCG followed by 3 doses Erythropoietin
IND from U.S. FDA, CTA from Health Canada 

IRB approvals Univ. California, Irvine; Hoag Memorial Hospital, 10 Canadian Sites
Plan:  n=134 study 67: Placebo; 67 patients to get full Tx, follow-up to day 90
REGENESIS 1:1 Randomized, double blinded, placebo controlled trial 

Eligibility Criteria were similar to BETAS

PRIMARY objective : Neurological outcome

SECONDARY objective: Safety , radiological outcome

First patient enrolled July, 2008
Final patient enrolled Sept, 2008 upon Clinical Hold



ÅAll treated patients exhibit an improvement in NIHSS 

ÅPatients with higher baseline NIHSS scores tend to have larger 
decreases in NIHSS score

ÅNTx-265 patients in BETAS and REGENESIS behave similarly

ÅPatients treated with NTx-265 exhibit larger decreases in 
NIHSS compared with placebo

META-ANALYSISBETAS & REGENESIS Meta-Analysis



Summary of NIHSS 
Change from Baseline

Placebo

(N=5)

NTx-265

(N=14)

Treatment 
Difference

P-Value

Mean* 0.7 -8.1 -8.8 <0.0001

95% CI (-9.7, -6.4) (-2.2, 3.7) (-12.4, -5.2)

* Estimated from a general linear model with treatment as a factor and 
baseline as a covariate

Summary of Changes from Baseline 



Placebo

(N=5)

NTx-265

(N=14)

P-Value

Improvement 2 (40%) 14 (100%) < 0.01
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όLƳǇǊƻǾŜƳŜƴǘ Ґ 5ŜŎǊŜŀǎŜ ƻŦ җ п Ǉƻƛƴǘǎύ



Å Study Design:  Independent laboratory study, double blind, placebo controlled study 
of the effect of NTx®-265 on post TBI recovery.

Å Injury: Fluid Percussion Injury: 7-8 atm pulse to right parietal cortexĄά{ŜǾŜǊŜέ

Å Neurogenesis Treatment regimen: 

Å Initiated 24 hrs after stroke: hCG (SC) day 1, 3, 5 then EPO (IV) d7, 8, 9 

Å Objective:Demonstrate that NTx®-265 promotes recover after moderate to severe fluid 
percussion injury in Rats

Å Hypothesis: Stimulation of neurogenesis beginning 24 hours after moderate to severe TBI will 
promote recovery of structural and neurological dysfunction.

A parallel development path: In Vivo TBI Model



Lƴ ±ƛǾƻ ¢.L aƻŘŜƭ wŜǎǳƭǘǎΧ
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Effect of NTx-265 on motor recovery after TBI

A: S+S

B: S+E

C: 3h+S

E:3h+E

RESULTS:  Treatment with NTx®-265 showed increased recovery of composite 
neurological score compared to placebo (p<0.01) or hCG or EPO alone. 



Expected Outcome of TBI Clinical Trial 
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Expected Outcome of the TBI Clinical Trial?

Substantial and Significant evidence that the NTx-265 regimen works in rat and 
human stroke studies.

No modification to the approach are required to produce similar evidence in Rat 
TBI. 

The high reproducibility of this neuro-regenerative approach in acute neurological 
injury suggests high probability of  translation of the in vivo results into a clinically 
relevant  therapy to treat human TBI. 


