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FEATURE STORY

RESTORING VISION IN GLAUCOMA: MORE THAN MEETS THE EYE

NEW STRATEGIES ARE NEEDED TO RETHINK HOW WE TREAT GLAUCOMA TO DO MORE THAN
JUST MANAGE EYE PRESSURE — TO ACTUALLY RESTORE VISION BY PROMOTING THE SURVIVAL
OF RETINAL GANGLION CELLS AND THEIR AXONS.

hen most of us talk about glaucoma, we talk

about pressure in the eye: how high, how low,
how many drops each day, etc. And for good reason
— glaucoma is about sensitivity to eye pressure.
Clinically, the goal is to manage pressure to stabilize
vision. While eye pressure relates to structures in the
front of the eye that regulate fluid flow, sensitivity to
pressure relates to the back of the eye. There, stress
from glaucoma affects the retina and optic nerve,
which collect visual information and transmit it to
the brain. Specialized neurons called retinal ganglion
cells provide long cable-like axons that form the
optic nerve. In glaucoma, sensitivity to eye pressure
causes these axons to degenerate, followed by death
of the ganglion cells themselves. As more and more
ganglion cells die, abnormalities that may not be
apparent to the patient can be detected on tests
such as the visual field examination, and eventually,
noticeable vision loss can occur. Ganglion cell death
is permanent, for now. At Glaucoma Research
Foundation, our goal is to change that.

The retina and optic nerve are part of the central
nervous system, like the brain and spinal cord. When
they are damaged beyond a certain extent, central
nervous system structures do not regenerate. The
same limitation applies to the retina and optic nerve.
Thus, new strategies are needed to rethink how we
treat glaucoma to do more than just manage eye
pressure — to actually restore vision by promoting
the survival of retinal ganglion cells and their

axons. Glaucoma Research Foundation has had a
longstanding interest in supporting research that
focuses on neuroprotection: strategies that help
struggling ganglion cells become less susceptible to
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glaucoma and prevent degeneration. Agents that are
neuroprotective would be most beneficial for patients
newly diagnosed with early glaucoma. At the other
end of the spectrum, new research shows promise for
neuroregeneration: strategies that either help dying
ganglion cells sprout new axons or replace lost ganglion
cells altogether. These therapies, which include stem
cell transplantation, work around the natural limitations
of the central nervous system to repopulate the optic
nerve. They would benefit those who already have
significant vision loss from glaucoma.

Glaucoma Research Foundation is committed to
helping develop both protective and regenerative
strategies through the Catalyst for a Cure and Shaffer
Grant research programs. To this end, GRF is hosting
another Catalyst Meeting this spring. By partnering
with BrightFocus Foundation, this virtual meeting will
bring together thought leaders not only in glaucoma,
but also Alzheimer’s disease. Goals include finding
common elements in the mechanistic undertones

of neurodegeneration and identifying barriers to
regenerating new neural tissue. By learning from

one another, scientists across different domains of
neuroscience can help accelerate the search for the
next generation of innovative treatments.

David J. Calkins, PhD is Assistant Vice
President for Research at Vanderbilt University
Medlical Center and Chair of the Glaucoma
Research Foundation Research Committee and
the Catalyst for a Cure Advisory Board.




SPOTLIGHT ON RESEARCH

Vision Restoration Explained

The Catalyst for a Cure Vision Restoration research team is exploring and
developing novel strategies to protect, repair, and replace lost retinal nerve cells

and help them reconnect with the visual brain.

HOW THE EYE WORKS

The eye focuses light onto a tissue in the back of the
eyeball called the retina. There are about a million
optic nerve cells lining the retina. Each optic nerve cell
has a long fiber that connects a point on the retina
to a corresponding point on the brain. The optic
nerve is a collection of about a million of these fibers.
Light information is processed by the retina and then
transmitted via the optic nerve to the brain where we
experience vision.

WHAT HAPPENS IN GLAUCOMA?

In glaucoma there is damage to the optic nerve
head, often caused by increased pressure inside
the eye, which leads to degeneration of the fiber
of the optic nerve cell, and eventually, death of the
optic nerve cell. Once those optic nerve cells die,
that point on the retina is no longer connected
to the brain, and that disconnected area forms

a visual field defect. As the disease progresses,
more and more nerve cells become disconnected,
leading to vision loss.

HOW CAN VISION BE RESTORED?

Current glaucoma treatments focus on preserving
vision, but we have no current treatments to
restore vision. The Catalyst for a Cure researchers
are pursuing two major goals that are both
necessary for vision restoration: 1) Developing

a strategy for optic nerve cell transplantation,
and 2) Developing neuroprotective therapies for
glaucoma. Transplanted optic nerve cells need

to survive, to regenerate, and to connect to the
correct area of the brain in order for vision to be
restored.

NEXT STEPS

The researchers are working to develop therapies that
will improve the function of injured-but-not-yet-dead
optic nerve cells, improve the survival of transplanted
optic nerve cells, and halt the progression of vision
loss from glaucoma. They have already identified
several exciting options to improve optic nerve

cell survival. The researchers are now working on
improving optic nerve cell transplantation and
planning next steps to translate these techniques to
the clinic.
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QUESTIONS & ANSWERS

Will I go blind?

One of the most
frequent questions
we get from patients
with glaucoma is
“Will I go blind?”

Robert L. Stamper, MD
is a Distinguished Professor
of Clinical Ophthalmology

and Director Emeritus of the
Glaucoma Service at University
of California, San Francisco.
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Glaucoma is indeed a
potentially blinding disease.
Worldwide, it is the second
most common cause for
irreversible blindness. However,
with early diagnosis and
modern treatment, blindness is
very uncommon.

Q What does blindness mean?

A Blindness means different
things to different people. To
the average person, blindness
means the absence of all vision.
However, the U.S. government
defines blindness as severe loss
of vision which limits mobility
and other activities. The official
definition is visual acuity in

the better of the two eyes that
cannot be corrected by lenses
to better than 20/200 or loss
of peripheral vision to less
than 20 degrees. While “legal”
blindness certainly restricts
visual capability, it is far from
the total blackness that most
people imagine.

(0 What are the actual chances
that a patient with glaucoma will
reach “legal” blindness?

A In general, from the best
data in developed countries of
the world, the risk of reaching

that level of visual loss with a
diagnosis of glaucoma is about
5%. In many of those people,
the visual loss is compounded
by the added presence of other
eye conditions such as macular
degeneration. Each person’s
actual risk will depend on how
far advanced the glaucoma

is when first diagnosed. The
more advanced the glaucoma,
the greater the risk. Therefore,
it is critical to get regular

eye examinations before
symptoms appear so that, if
glaucoma does develop, it is
caught early when treatment

is most effective at preventing
vision loss. Of course, regular
follow up and adherence to
prescribed treatment are also
critical in slowing or stopping
progression. New and improved
treatments should make severe
vision loss even less likely.
Although some eyes seem to

be resistant to all modalities of
treatment, for the vast majority
of patients with glaucoma,
adherence to treatment and
appropriate monitoring will
keep them from becoming blind
by any definition.
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We are grateful for the generous and loyal support from all our donors. Following is a listing of recent contributions and
pledges at the $1,000 level and above; including members of The Catalyst Circle and institutional donors. Please note these

are new contributions and pledges received between November 1, 2020 and February 28, 2021 and will not reflect a
donor’s cumulative giving for the year.
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Melza M. and Frank Theodore Barr Foundation, Inc.
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Charlot and Dennis E. Singleton
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Joseph Abraham, in memory of Ity &
Thankamma Abraham

Joseph Auth and Jennifer I. Yuan
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Sarah and Bill Brown
Wallace and Thomas M. Brunner
Dr. Charles and Jo Ann Whiteside
Nancy and Henry DeNero
Dhun Mehta
Mary Jane Elmore
Richard Fenner
Frank Strick Foundation, Inc.
Susan Glikbarg Hanson
Iridex Corporation
Ivantis, Inc.
Andrew G. lwach, MD
JSRM Foundation
Roberta R.W. Kameda
Davis and Kusek Family Fund
Lumenis, Inc.
Kathryn Mayer
Medical Research Charities
Lawrence and Elizabeth Morris
New World Medical, Inc.
Angela Nomellini and Kenneth E. Olivier
John Olsen
Ophthalmic Mutual Insurance Company
Denise and Sam Polakoff
Elaine J. Pommells
Radiance Therapeutics, Inc.
Paul A. Ridder
Stephanie Twomey Roche and N. D'Arcy Roche
Sight Sciences, Inc.
Gary Sirak
Sun Pharmaceutical Industries, Inc.
Tomoko Takami and Richard Berkins
TIF Foundation Fund
Gladys Weston, “In Loving Memory of Daniel S.
Weston”
Sally 0. and Timothy White
Ruth D. Williams, MD and
Stephen C. Gieser, MD, MPH
Catherine and Charles R. Wilmoth

PRESIDENT’S CLUB ($1,000 to $4,999)
Robert Adams, Allen S. Taylor Foundation, Henry
and Mary Altman, Regina and Fred Amoroso, Robert
F. Amrhein, Bank of America Matching Gifts, James
and Virgene Beam, William R. Blackmon, Robert F.
Blitzer and Xenry, Donna and Brad Bosley, Breitman
Family Foundation, Inc., Thomas Brennan, Brett
Sheppard, Donald Brody, Dr. and Mrs. Steven V.
Brown Family Gift Fund, Tom Brownscombe, William
F. Cael Charitable Fund, Virginia and Douglas

Caston, Julie and John S. Cohen, The Darling Family
Charitable Giving Fund, Joseph Dasbach, Dave
Stallard, Marc de Angelis, Seth DeAvila, The Bodri
Foundation of the Jewish Community Endowment,
David DeRose, Molly and Brett Dick, Christopher

J. Dickens, MD, Duane Lundberg, Carolyn B.
Edward, John G. Flanagan, OD, PhD, FAAO and
Kathryn Dumbleton, PhD, MCOptom, FAAQ, K.
Arakelian Foundation, Scott Jacob Fudemberg,

MD, Blommer Legacy Fund, Drs. Michael Gaynon
and Susan H. Ryu, John W. Goings, Josh and
Suzanne Gold, Blanquita S. Gonzalez, Google Gift
Matching Program, Adrienne L. Graves, PhD, Ben
Haji, Anthony Joseph Hanlon, Faisal Hasan, David
Henderson, Patricia and Stephen Holst, Kenneth
Hoots, Ann and H. Dunbar Hoskins, Jr., MD, Judy
Huang and John Lewis, Manraj Johl, Dan Joraanstad
and Robert Hermann, Andrew J. Kujawa, Neilia
LaValle, Heather and Chris Lea, Patricia Lee,
Elizabeth A. Lee and Marty Oster, Octavio and
Stella Lee, Lezlie Beam, Shan C. Lin, MD, Alejandro
Lugo, Kelley MacDonald and R. Thomas Martell,

Jr., Madelyn Morey's Charitable Fund, Helen B.
Malone, Paul A. Margolis, John McCormick, Charles
and Joan McHugh, Alexander McLachlan, Bruce
McMillan, Michael and Ina Korek Foundation Trust,
Denyse and Michael Densmore Charitable Fund,
Microsoft Matching Gifts Program, Weingarten
Family Fund, Renae Mortensen, Seymour and Pearl
Moskowitz, Judith and Charles R. Munnerlyn, PhD,
Fluharty Family Fund, Carolyn M. Neerhof, Neighbor
To Nation, Dona and Gary D. Novack, PhD, Vincent
E. O'Brien, Brian O'Shaughnessy, Mr. and Mrs.
Timothy Pidgeon, Robert L. Pondelicek, Joel Porter,
MD, Rob Porter, Deirdre Porter and Bradford Hall,
Hardy and Ellie Prentice, Elaine C. Riccio, Louise
and Richard Halprin, Rosyclar Riera, JoEllen and Jim
Rudolph, Kevin A. Russell, Robert and Rosemary
Schaffer, Mary Richter Skuce, Emest and Geraldine
Smith, Oluwatosin Smith, MD, Carl and Madelaine
Smith Family Fund, Stephen E. Smith, Jeffrey and
Nancy Soluri, Naomi and Robert Stamper, MD,
Arthur S. Takahara, Victor Tan, Flippy and Harold
Tanenbaum, Catherine and Richard Tate, Annette
Thompson, Elizabeth L. Travers, UBS Financial
Services Inc, Carolyn and Matthew Vanderberg,
Monica Vetter, PhD, Rebecca W. Vilendrer, Annette
von Klein, Vincent A. Wallace, Robert N. Weinreb,
MD, Wendy Weisler, Jane Weston, MD and Jan Horn,
MD, Peter W. K. Woo, Carla Wright, Ratna K. Yadla,
MD, Youngsun Kwon, Marc L. Zimmermann
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PEOPLE MAKING A DIFFERENCE

JOHN HETHERINGTON, JR., MD (in memory)

On December

31st, 2020, John
Hetherington, Jr.,
MD, passed away

at the age of 90.

Dr. Hetherington
was one of the
founding physicians
of Glaucoma
Research Foundation
and dedicated his career to advancing the field

of glaucoma. His research accomplishments were
extensive and impressive, shaping the way glaucoma
is treated today. His profound impact extended

far beyond his investigations and clinical expertise,
to the deep compassion and care he had for his
patients and their families. “Dr. Hetherington was
an extraordinary clinician who greatly influenced
patient care and research in glaucoma for over 50
years. His dedication and empathy to his patients
was extraordinary,” said Andrew G. Iwach, MD,
Board Chair of Glaucoma Research Foundation.
“He will be greatly missed by so many.”

A special tribute fund has been established to
support our Shaffer Grants for Innovative Glaucoma
Research. Memorial donations can be made online
at www.glaucoma.org/hetherington.

INSPIRED FUNDRAISING — THE LEA FAMILY

Chris and Heather Lea gave birth to Demi, their first
child, in the midst of the pandemic. Three months
later, they learned that their baby girl had congenital
glaucoma in both eyes. Demi underwent three micro
surgeries and finally, with drains opened in both eyes,
she stabilized with no signs of vision loss.

After their stressful experience, the couple decided to
raise money for glaucoma research and awareness.
That's when they discovered Glaucoma Research
Foundation. “We want parents to be more aware
and get their kids tested, and GRF is a great place to
get educated and connect with other parents.”

They posted Demi’s story on Facebook with an initial
goal of $500. “And in the end,” says Chris, “we got
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close to $10,000—that’s when we realized we could
make a real difference. And we were surprised by
how many people reached out to us with their stories.
That really helped us feel connected.”

As they watch Demi grow, Chris and Heather hope
she will live a normal life.
In the meantime, they
plan to keep spreading
the word about
congenital glaucoma
and supporting GRF.

To start your own
fundraiser for GRF, visit
glaucoma.funraise.org




2021 RESEARCH GRANTS

The 2021 Shaffer Grants for Innovative Glaucoma Research are made possible through generous philanthropic support including
leadership gifts from the Frank Stein and Paul S. May Grants for Innovative Glaucoma Research, the Harvey DuBiner MD Memorial
Fund, Bob and Birdie Feldman and Giving Tuesday contributions, Molly and David Pyott, Richard and Carolyn Sloane, the Dr. Henry
A. Sutro Family Grant for Research, Dr. James and Elizabeth Wise, and The Dr. Miriam Yelsky Memorial Research Grant. Glaucoma
Research Foundation grants to explore new ideas are in the amount of $50,000 each. Below are the 2021 recipients.

Ta Chen Chang, MD

Bascom Palmer Eye Institute
PROJECT:

Genetic Studies of Open Angle
Glaucoma in Haitian Community

Qi N. Cui, MD, PhD
Stellar-Chance Laboratories,
University of Pennsylvania
PROJECT:

Evaluating the Glucagon-like
Peptide 1 Receptor (GLP-1R) as a
Therapeutic Target in Glaucoma

Luca Della Santina, PhD,
PharmD

University of California,

San Francisco

PROJECT:

Excitatory — Inhibitory Balance in
Glaucoma

Jiun Do, MD, PhD

Shiley Eye Institute,

University of California,

San Diego

PROJECT:

Optic Nerve Relays for the
Restoration of Visual Function

John Fingert, MD, PhD,
FARVO

Carver College of Medicine,
University of lowa

PROJECT:

Single Cell Transcriptome Analysis
of Glaucoma

Jason Meyer, PhD

Indiana University School of
Medicine

PROJECT:

Complement Pathway-mediated
Neurotoxicity of Reactive
Astrocytes in a Stem Cell Model of
Glaucoma

Lev Prasov, MD, PhD

Kellogg Eye Institute, University of
Michigan

PROJECT:

Elucidating the Role of a Novel
Closure Associated Gene in Eye
Development and Disease

Teresa Puthussery, BOptom,
PhD

UC Berkeley School of Optometry
PROJECT:

A Novel Approach to Assess
Selective Ganglion Cell
Vulnerability in Glaucoma

Steven Roth, MD, FARVO
College of Medicine, University of
llinois

PROJECT:

Novel Slow-release Exosome
Formulations for Glaucoma
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THIRD ANNUAL
GLAUCOMA PATIENT SUMMIT

JUNE 26, 2021

The third annual Glaucoma Patient Summit
will be presented
as a virtual event
on Saturday,

June 26, 2021. ' a -

Glaucoma
Patient Summit

..........

Learn more on our
website:
glaucoma.org/summit
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