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Introduction

Human NSCs are inherently tumor-tropic,
making them an attractive drug delivery
vehicle. This first-in-human Human NSCs are
inherently tumor-tropic, making them an
attractive drug delivery vehicle. This first-in-
human phase I study is assessing the safety
and feasibility of using genetically-modified
NSCs for tumor selective enzyme/prodrug
therapy. An immortalized, clonal NSC line was
retrovirally-transduced to stably express
cytosine deaminase (CD), which converts the
prodrug 5-FC to 5-FU, producing chemotherapy
locally at sites of tumor in the brain while
minimizing systemic toxicities.

Methods

Patients with recurrent high-grade gliomas
undergo intracranial administration of NSCs
during resection or biopsy of tumor. Four days
later, 5-FC is administered orally every 6 hours
for 7 days. Patients receive only 1 round of
NSCs and 5-FC. This study uses a standard 3
+3 dose escalation schema for increasing the
doses of NSCs and 5-FC. A microdialysis
catheter is placed at the time of surgery to
measure intracerebral levels of 5-FC and 5-FU,
and serial blood samples are obtained to
measure systemic concentrations of these
drugs. Peripheral blood mononuclear cells are
collected on days 4, 10, 32, and 60 for analysis
by flow cytometry-based antibody binding
assays and CD4/CD8 degranulation assays to
assess NSC immunogenicity.

Results

Accrual to dose levels 1 and 2 has been
completed. Thus far, there have been no DLTs.
Microdialysis data demonstrate the presence of
5-FU in the brain throughout the entire 5-FC
dosing interval. Average steady state
concentrations of 5-FU and 5-FC in brain are
23.4 nM and 24.5 mM, respectively in cohort 1
(n=4) and 106.7 nM and 153.3 mM,
respectively in cohort 2 (n=2). Analysis of
plasma samples to date have shown high levels
of 5-FC, but no detectable 5-FU in circulation.
Anti-NSC antibody and T-cell responses have
not been detected.
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Treatment Schema

Day 0: Intracerebral Administration of HB1.F3.CD NSCs
Microdialysis catheter placed.
= Ten 100-4iL suspensions of NSCs injected 2 cm deep into the resection cavity wall
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and systemic concentrations of 5-FC and 5-FU with
increasing NSC dose using intracerebral microdialysis
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No evidence of NSCs (as detected by PCR for v-myc) in brain at Day 44 post-surgery

NSCs as Vehicles for Tumor-Targeted
Drug Delivery

Neural Stem Cells are Tumor- Tropic

A strategy that can
*“circumvent” blood-brain
barrier

*Potentially provide more
concentrated, local cytotoxic
effect

*Decrease toxicity to normal
tissues

*Potential use as a platform for ‘ . :

further therapeutic strategies 8 * I—
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Safety and In Vivo Efficacy

Dose levels 1 and 2 completed

1 patients screened: 2 pts were ineligible due to testing positive for antibodies
against HLA class | antigens on the NSCs.

9 pts treated: 4 on dose level 1; 5 on dose level 2
3 pts did not complete the toxicity evaluation period and
‘were replaced for the purpose of dose escalation
2pts died of progressive disease on days 31 & 44
1 ptdied of a post-op complication (intracerebral
hemorrhage) on day 5 (HTN)

Treatment with NSCs and 5-FC was well-tolerated except for 1 episode of
grade 3 ina heavily

No radiographic responses (1 pt had stable dz on day 32 MRI)

NSC Pilot Feasibility Clinical Trial: Secondary Objectives
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Study Design
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ity Criteria

Age 2 13, Kanofsky Performance Score > 70%.
Prior diagnosis o radiographic findings consistent with

N

N

agrade lll or IV glioma.
Imaging shows evidence of recurrent, supratentorial
tumor(s).

N

N

Progressive disease after prior chemoradiation

Resectable or unresectable tumor*

N

No anticipated physical connection between the post-
resection cavity and the cerebral ventricles.

N

Patient must not have any anti-HLA antibodies specific
for HLA antigens expressed by the NSCs.

N

Immunogenicity of NSC

Evalustion ofthe peripheral persistence of NSCs ‘

Quantiative PCR assay using v-myc primers: All patient samples are negative.

2) Assessment for possible development of antibody responses to NSCs
Notwe detected. Normal donor sera n=10. Each data point for
normal donor sera represents the mean of §
Independent experiments.

HB1F3.CD Each point for the #08002 study sera
represents mean of triplicate assays.

The dotted ines Indicate a “normal MFI”
range of 0.55 to 2.59 that represent a 95%
prediction nterval based on 2.37 SD in each
direction (Hahn and Meeker, Statistical
Intervals, Wiley and Sons, 1991).
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Conclusions

Although accrual is ongoing, dialysate and
plasma data from the first 2 patient cohorts
demonstrate the proof-of-concept that the NSCs
are converting 5-FC to 5-FU locally in the brain.
Furthermore, levels of 5-FU in the brain increase
in a 5-FC dose-dependent manner. No immune
responses to these allogeneic NSCs have
occurred after first exposure.
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