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Prostaglandin D2 metabolites for treatment of optic nerve diseases

Summary

Blockage of blood supply to part or all of the optic nerve within the eye can lead to death or dysfunction of optic
nerve cells and is termed non-arteritic ischemic optic neuropathy (NAION). NAION is the most common cause of
sudden optic nerve related vision loss and affects about 10,000 Americans every year. Currently there is no effective,
FDA-approved treatment for NAION. This technology is a treatment option for patients suffering from NAION that
can potentially reduce damage to the optic nerve through the intravitreal administration of prostaglandin ]2 (PGJ2)
alone or in combination with granulocyte-macrophage colony stimulating factor (GM-CSF).

Key Investigator
Steven Bernstein

Field
Ophthalmology

Technology
Therapeutic
Biologic

Technology Status

Testing in primates

Status

Available for licensing
Available for sponsored
research

Patent Status
US Patent 8,106,096 issued

UMB Docket

Reference
SB-2008-026

External Reference

eArch Ophth. 2011
Dec;129(12): 1583-91. Doi:
10.1001/archophthalmol.20
11.351

eProg Retin Eyes Res. 2011
May;30(3):167-87. Doi:
10.1016/j.preteyeres.2011.0
2.003

Pl 0S One. 2012; 7(12):
e50021. Doi: 10.1371/
journal.pone.0050021.

e|nvest Ophthalmol Vis Sci.
2014 Oct 8:55(11): 7047-56.

Market

NAION has no proven, effective treatment to ameliorate vision loss or reduce the
risk of recurrence. Approximately 1,500 to 8,000 people develop NAION annually
in the US making NAION the most common cause of sudden optic nerve-related
vision loss of patients aged 55 years and older. There is usually no pain and vision
is not completely lost, however the risk of vision loss in the second eye becomes
significantly higher within the following few years. Therapeutic attempts over the
past three decades have included both surgical and pharmacologic, but the
majority of attempts have been unsuccessful leaving very few if any treatment
options to alleviate this condition. Current recommendations attempt to reduce
symptoms related to hypertension, diabetes, and high cholesterol that contribute
to the increased risk for NAION.

Technology

This technology is a novel solution for the treatment or reduction of damage to
the optic nerve through the administration of prostaglandin (PG) alone or in
combination with GM-CSF. Preliminary safety studies in rodent anterior ischemic
optic neuropathy (rAION) models, an in vivo white matter ischemia model,
showed no signs of toxic effects on both functional and structural studies for PGJ2
administration. Instead significant neuroprotective effects were observed when
PGJ2 was used immediately and after 5 hours post induction of a white matter
infarction. After 30 days post-stroke, optic nerves from the treatment group
displayed significant preservation of the number of axons, decreased
demyelination, and reduction in tissue edema. Studies conducted in nonhuman
primates additionally verified that a single intravitreal (IVT) injection of PGJ2 was
neuroprotective even when administered 5 hours post-induction of NAION.
Additonal studies using concentrations up to 4x the normal dose also showed no
permanent toxicity while still displaying the beneficial neuroprotective effects.
These proof-of-principle studies demonstrate the potential of PGJ2 as a clinically
effective, non-toxic in vivo therapeutic adjunct to reduce damage following an
isolated white matter stroke.

Advantages

o Sustained neuroprotection: Single injection of IVT PGJ]2 preserved RGCs and
their axons

e Good safety profile: Toxicity not observed in functional and structural studies.
o Targeted delivery: Intravitreal administration enables high concentration in a
low volume, with minimal risks from systemic side effects.

o Effective: Increased survival times and regeneration of retinal cells, improved
NAION
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