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he pages that follow this letter will give you snapshots of

some of the many fascinating initiatives being undertaken
by Wilmer faculty and staff. Their work spans the spectrum
of caring for patients, making discoveries in our laboratories
and preparing our trainees to emerge as future leaders in
ophthalmology. Gene therapy, stem cells, CRISPR technology to
repair mutations in DNA, robotic-assisted surgical technology...
all of these are being tested today by Wilmer researchers. Never
before in my career have I seen so much forward momentum.

I am particularly pleased to bring your attention to the newly installed endowed professors at

Wilmer. The philosophical underpinnings for supporting exceptional scholars through endowments
date back almost 2,000 years to the Roman emperor Marcus Aurelius. He established the earliest known
“endowed chairs” for each of the major schools of philosophy. Our most recent professorship mirrors
this governmental support for advancing knowledge; Dr. Jeffrey Mumm received Wilmer’s 43rd
endowed professorship, the Helen Larson and Charles Glenn Grover Professorship, thanks to partial
funding by the state of Maryland. This professorship recognizes his entrepreneurial track record for
founding new companies to speed discoveries from the laboratory to the clinic, where

they can benefit our patients.

All of us at Wilmer were thrilled this year to celebrate the installations of Dr. Kannan Rangaramanujam
as the Arnall Patz Distinguished Professor, Dr. Charles Eberhart as the Charlotte A. Wilson and
Margaret K. Whitener Professor, Dr. Thomas “Mac” Bosley as the Knights Templar Eye Foundation
Professor, Dr. Jiang Qian as the Karl H. Hagen Professor, and Dr. Dan Finkelstein as the Andreas C.
Dracopoulos Professor. Each of these scholars embodies the best about Wilmer and serves to inspire
and support the young scientists and physician-scientists with whom they work daily within our
institute. We are grateful to the philanthropists who, following the example of the scholarly emperor
Marcus Aurelius, created these endowed professorships, which empower Wilmer to attract and retain
people at the top of their fields who perform the innovative research and progressive patient care
currently happening here. We look forward to the future contributions that these faculty members and

their successors will make to the benefit of the world.

Sincerely,

Cot ) Tyl

PETER J.[McDONNELL, Director
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The mission of the Wilmer Eye Institute is to use and
develop the finest scientific evidence to promote improved
ophthalmic care and the reduction of visual disability in

a collaborative environment that combines compassionate
patient care, innovative research and the training of future

leaders in ophthalmology and visual sciences.
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= HIGH-VOLUME®®
TRAUMA CARE

A FAR-REACHING VISION TO HELP CRITICAL NEEDS PATIENTS

Directing the only Level I Eye Trauma Center in the state of
Maryland is a weighty charge, says ophthalmologist Fasika
Woreta, M.D., M.P.H. You get used to seeing the gravest eye
injuries—but such is life for those who serve in the Wilmer
Center, which operates in the adult and pediatric emergency

departments of The Johns Hopkins Hospital.

“We have an in-house eye doctor on call 24 hours a day,

seven days a week. Car accidents. Gunshot wounds. Knives.

Fireworks. Bungee cords. You name it, we see it,” says Woreta,

who leads the Wilmer Eye Trauma Center. It is the only eye
trauma facility in the state of Maryland as designated by the

Maryland Institute for Emergency Medical Services Systems.

Fasika Woreta, M.D., M.P.H., leads the Wilmer Eye Trauma Center. —
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Often, these are the most serious injuries, but

the severity of the injuries is only half the story:
The Wilmer Center is the highest-volume eye
trauma center in the country. It has experts in
every ophthalmic specialty, including oculoplastics,

anterior segment, pediatrics and retina.

In partnership with The Johns Hopkins Hospital
and Health System, eye doctors at the center
care for patients transferred from more than
100 different facilities in Maryland and the

surrounding region.

Woreta is new to the job, having assumed
leadership in early 2017. She follows previous
director Michael Grant, M.D., an oculoplastic
surgeon who started the center and served as
director for two decades. She is now settled in
and starting to plan. Her road map for the future
involves maintaining the center’s clinical
excellence, while also continuing to expand its

role as a leader among trauma centers in the world.

Her vision for the Eye Trauma Center at

Johns Hopkins is far-reaching and stretches from
improved technology to more comprehensive
training. On the technology front, Woreta would
like to equip ophthalmology residents with iPhone
adaptors that allow slit lamp-quality photos from a
hand-held smartphone. Those photos help with

training, record keeping and telemedicine efforts

by allowing residents to consult with medical

experts who are not on-site.

“These adapters would directly improve patient
care through quicker, more convenient imaging
that also happens to cost less than traditional

slit-lamp cameras,” Woreta says.

Better yet, the adapters would allow images to be
uploaded to a common, HIPAA-compliant database
that would inform future trauma decision-making.
Indeed, better data infrastructure is also one of

Woreta’s priorities.

“We see so much trauma, and most care is done on
the spot. What happens is usually not captured for
the long term,” she says. “With these iPhone
adapters, we can put the cameras right in doctors’
hands and begin to establish a database that can

improve care down the road.”

In another data-related initiative, Woreta
envisions revitalizing the United States Eye
Trauma Registry (which was established in

1988 but is no longer being used by trauma
centers in the U.S.) and even creating an
International Eye Trauma Registry. Such
databases are essential, as they provide real-
world data for designing injury prevention plans
and improving best practices and treatment

strategies, she says.

“We see so much trauma, and most care is done

on the spot. What happens is usually not captured

for the long term. With these iPhone adapters,

we can put the cameras right in doctors’ hands and

begin to establish a database that can improve

care down the road.”

ANNUAL REPORT 2017
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“When I was assistant chief of service, [ will
never forget the case of a patient with a fish hook
stuck in his eye. It was tricky to remove, and by
documenting this in an international online
registry with ‘surgical pearls, other surgeons

around the world could benefit,” Woreta says.

The third leg of her plan is bolstered training
for doctors and staff at Wilmer and at referring
centers around the region. First, she would like to
hire an Eye Trauma Center clinical coordinator—
a person dedicated to help with the enormous
responsibilities that running the Eye Trauma
Center entail, such as maintaining the registry,
organizing educational courses, and “helping
patients and their families navigate the emergency
room and Wilmer Eye Institute at a very scary
time for them.” She would also like to provide
better resources to support Wilmer nurses,

“who are critical in our Eye Trauma Center

activities,” she says.

Finally, she hopes to build a schedule for visiting
lecturers, which would bring leading doctors from
other centers to Wilmer to share the latest advances

in eye trauma care.

To that end, she recently hosted the first Ocular
Trauma Course, which was open to all ophthalmology
residents in Maryland and Washington, D.C.,
programs. She hopes this will be the first of many

trauma courses that Wilmer will host.

The desire for better tools and better data leads

Woreta to note a common thread that binds her
plans together —the need for funding to innovate
and allow the Eye Trauma Center at Wilmer to

provide even better care for patients.

“Ophthalmic trauma is often a field that is over-
looked, but there is a lot of hard work that goes on
behind the scenes, at all hours of the day and night.
My goal as director is to keep Wilmer at the
cutting edge when it comes to delivering care to
patients with eye injuries,” she says. “We can’t get
there without the help of donors who see the inher-

ent value in this important work.”

Wilmer Director Peter J. McDonnell, M.D., is
excited about what the future holds for the Eye
Trauma Center under Woreta’s direction. “We
are so fortunate,” he says, “to have the leadership
of Dr. Woreta and the teamwork of Wilmer’s
faculty, residents and staff who work in service
of those from Maryland and from adjoining states
that lack an eye trauma center—and even from
other countries who come to us with serious

eye injuries.” A

WILMER EYE INSTITUTE
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— Harry Quigley, M.D., foreground, who was appointed to launch and lead the Glaucoma Division in
1977 by then Wilmer Director Edward Maumenee, M.D., depicted in the portrait, has now passed
the torch to Pradeep Ramulu, M.D., Ph.D., left. Quigley continues his research and seeing patients.

PASSING

the Torc

A TRANSITION IN LEADERSHIP FOR THE GLAUCOMA DIVISION

Harry Quigley, M.D., the A. Edward Maumenee Professor of
Ophthalmology, likes to joke that back in “ancient history,” when
he started the Glaucoma Division at Wilmer, “people used gas
lights and came to Hopkins in street cars.” Hyperbole aside,
Quigley founded the division in 1977 and served as its chief until

this year—a tenure of an astounding 40 years.

“Before that, there really weren't people who were subspecialists
within ophthalmology,” Quigley says. (His mentor, Irvin Pollack,
M.D., taught glaucoma diagnosis and care at Wilmer for seven

years, as a part-time faculty member.)

Quigley was the first full-time glaucoma specialist at Wilmer,
appointed to the role by then Wilmer Director Edward
Maumenee, M.D. Seeing that knowledge, procedures, treatments
and diagnosis were improving and growing more complex,
Maumenee had the foresight in the 1970s to recognize that there
would be a need for people who were focused entirely on the
treatment of glaucoma as well as other subspecialists dedicated

to different major eye diseases.

WILMER EYE INSTITUTE 7
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Over the ensuing four decades, Quigley gradually
assembled a faculty of 10 specialists, spread among
five of Wilmer’s satellite offices, with a staff of
some 40 people doing research, providing world-
class care and helping to keep the division
running smoothly. Each new colleague has been
both a clinician and a researcher, adding expertise

to the group’s collaborative efforts.

“

Maumenee was the visionary. His entire concept
was that you should put together M.D.s and Ph.D.s
in the same building,” Quigley recalls. “We have
specialists studying the causes of glaucoma.
Others are studying new drugs. And yet others are

working on new surgeries and clinical treatments.”

After a remarkable run, Quigley now passes the
torch to a new leader. But he is far from retired.
“I'm neither shy nor retiring,” he says with self-
deprecating humor. He will continue his research
and maintain the largest patient load among

Glaucoma Division doctors.

“In many ways, Harry Quigley set the standard,”
says Wilmer Director Peter J. McDonnell, M.D.

“As a physician, scientist, teacher, leader,
administrator and magnet for brilliant young
ophthalmologists, he has been an example for

others to emulate.”

After a national search, Pradeep Ramulu, M.D.,
Ph.D., associate professor of ophthalmology, who
trained at Wilmer and Bascom Palmer Institute,

has been tapped as the division’s new chief.

He has jumped right in. “Dr. Quigley has left
us with a full cupboard. We're building from a
position of strength, and I plan to continue
reinforcing our three pillars of clinical care,
teaching and research,” Ramulu says of his

immediate agenda.

On the patient front, Ramulu has benefited from
an initiative to improve patient feedback, which
was started by David Friedman, M.D., Ph.D., M.P.H.,
the Alfred Sommer Professor of Ophthalmology

ANNUAL REPORT 2017

and director of the Dana Center for Preventive
Ophthalmology. Ramulu is pressing to get at least
half of patients coming through the door to
provide some degree of feedback through the
Bivarus system introduced by Friedman. (Mailed
surveys, used previously, usually have a response

rate of only 10 to 20 percent.)

“And we're not just hoping for positive feedback
either, but to learn some of the things that we can
do better,” Ramulu says. “There’s always room

for improvement.”

On the clinical front, Ramulu says that priorities
like reducing patient wait time are always on his
radar, but the field is also changing rapidly, and
new surgical procedures and treatments will
need to be evaluated and potentially introduced

into practice.

“There are four or five new procedures on the
horizon in the next couple of years alone. I see
Wilmer’s role to serve as objective experts in
studying the efficacy of these new procedures

to improve patient care,” he says.

As for teaching, Ramulu has big plans. The

first is to modernize the Glaucoma Division’s
continuing medical education teaching formats
and then to expand the division’s rich array of
resident teaching tools to other Wilmer divisions—
and perhaps to outside learners via an online
format. All the while, he hopes to see the division
publish papers about successful resident

training efforts.

Knowing Ramulu and hearing of his plans
leaves Quigley confident about the future.
“I'm absolutely certain of Pradeep’s ability to lead

this division into tomorrow,” he says. A



“Dr. Quigley has left us with a full cupboard.
We're building from a position of strength, and
I plan to continue reinforcing our three pillars
of clinical care, teaching and research.”

—PRADEEP RAMULU, M.D., PH.D.

A PATIENT BECOMES A PARTNER | 4‘7
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Mary Bartkus
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FUND COMES THROUGH FOR PATIENTS ‘IN A BIG WAY’

As an ophthalmology resident in the General Eye Service (GES)
clinic at the Wilmer Eye Institute, Cindy Cai, M.D., sometimes
finds herself treating patients without health insurance who can’t
afford the treatments they desperately need.

For example, she recalls one young patient with chronic
uveitis who needed constant follow-up, but her family did not
have the resources to pay for her care. So Cai tapped into

The Angel Fund. Established by an anonymous donor, the fund
1s aimed at helping people with a clear need but not enough

funds to pay for life-changing treatments and tools.

With a simple phone call, Cai was able to secure approval for
Angel Fund support. It covered the cost of the procedures needed
to stabilize the patient’s inflammation and for surgery on the
cataracts that resulted from her uveitis. “When she walked in,
her prognosis was not good, but she can still see today,” Cai says.
“The Angel Fund came through in a big way for her.”

Roomasa Channa, M.D., Wilmer's 2017—2018 assistant chief of service, supervises Cindy Cai, M.D.,
athird-year resident, as she examines a patient in the General Eye Service clinic.

ANNUAL REPORT 2017
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Sheila Ashley, left, testing low-vision devices with Kristen Lindeman, O.T., right, in the Lions Low Vision

and Vision Rehabilitation Center at Wilmer.

Like Cai, Ravi Pandit, M.D., M.P.H., who is also

an ophthalmology resident in the GES clinic at
Wilmer, has seen support from The Angel

Fund materialize within hours. He recalls one
gentleman—who was uninsured—who came in
with dangerously high eye pressure that persisted

after treatment of a serious infection.

“It was very clear this man needed surgery as

quickly as possible, but he didn’t have money or

insurance,” Pandit says. “We got him approved

within the hour and into surgery to save his vision.”

These two cases are not unusual. For example,
between October 2016 and June 2017, Wilmer
clinicians tapped into The Angel Fund to cover
37 surgeries, 313 clinic visits/tests and nine

low-vision devices.

“As a former Wilmer resident, I can personally

attest to the sense of joy and privilege associated

with caring for all, regardless of their financial

resources,’ says Wilmer Director Peter J. McDonnell,

M.D. “This is why young physicians go to medical
school and why they spend countless hours in

study and practice.”

He adds, “At Wilmer, our ability to give whatever a
patient requires is made possible by the selfless

generosity of individuals like our anonymous

ANNUAL REPORT 2017

‘angel’ donor, who has helped ensure that Wilmer

will turn away no one who needs our help to

prevent or reverse vision loss."

Like her colleagues in the GES clinic, Kristen
Lindeman, O.T., an occupational therapist at the
Lions Low Vision and Vision Rehabilitation Center
at Wilmer, has also seen The Angel Fund improve

the lives of patients.

“The spirit of The Angel Fund is to provide

financial coverage for people who can't afford the

ophthalmic medical services they need,” she says.

“Now we are able to extend the financial assistance

to cover visually assistive devices for patients
whose needs cannot be fixed by glasses or surgeries.

These devices are not covered by insurance.”

Using support from The Angel Fund, Lindeman—
whose job it is to help people cope with the
challenges of diminishing eyesight—is able to
provide the equipment that patients need to
maintain their independence and participation in

the community.

Consider the case of Sheila Ashley, a familiar
figure in Baltimore public health circles. She is
a grandmother who serves as a tireless advocate
for better care and funding for Baltimore-area

residents ravaged by diseases ranging from
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cancer to HIV—work that frequently takes her

to the corridors of Annapolis and Capitol Hill.

After her vision began to fail a few years ago,
Ashley came to see Ashley Deemer, O.D., an
optometrist at the Lions Low Vision Center, who
referred her to occupational therapy for extensive

rehabilitation. There, Ashley met Lindeman.

Ashley was faced with giving up her passion for
community activism because she was having

trouble reading documents. Glasses could not

improve her vision. She needed electronic magnifi-

cation for reading and writing. Lindeman showed
her a range of technologies that could help,

including a desktop magnifier.

“I was like a kid on Christmas morning,”

Ashley recalls.

Before Ashley could get her magnifier, however,
she had to figure out how to pay for it. At $2,500
or more, the tool was well out of reach for the
hardworking grandmother. In fact, low-vision

assistive devices are not covered by any insurance

“THE SPIRIT OF THE ANGEL FUND

IS TO PROVIDE FINANCIAL COVERAGE
FOR PEOPLE WHO CAN'T AFFORD
THE OPHTHALMIC MEDICAL SERVICES
THEY NEED. NOW WE ARE ABLE TO
EXTEND THE FINANCIAL ASSISTANCE
TO COVER VISUALLY ASSISTIVE
DEVICES FOR PATIENTS WHOSE NEEDS
CANNOT BE FIXED BY GLASSES OR
SURGERIES. THESE DEVICES ARE
NOT COVERED BY INSURANCE."

KRISTEN LINDEMAN, O.T.

plan. That’s when Lindeman connected Ashley
with The Angel Fund.

Now equipped with the desktop magnifier, Ashley
is able to keep up with tasks such as reading and
writing, which are so important to her career. But
she says it has been the day-to-day things that have
made the most difference—like putting on makeup

and doing her hair.

“If 1didn’t have my magnifier, I'd be in the sink to see

in the mirror to get ready for the day,” Ashley says.

Lindeman shares the story of another patient who
was helped by The Angel Fund, a nearly blind man
who received an optical recognition camera that
not only read printed material to him—like the
denominations of the cash in his pocket—but was

programmable as well.

“He was able to program in a photo of his mother’s
face,” says Lindeman. “Now, each time she
passes by, a little camera on the side of his glasses

”

recognizes her and says, ‘Mom.” A

WILMER EYE INSTITUTE 13
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« Jeffrey Mumm, Ph.D., in the lab with some of his zebrafish.

ALL LIT UP

ZEBRAFISH OFFER CLUES TO REGENERATION

When Jeffrey Mumm, Ph.D., was an undergraduate student at

the University of lowa, a tragedy occurred on campus that left

him with a question that has guided the past two decades of his

career. The sole survivor of a campus shooting—a woman he

knew—ended up paralyzed from the neck down.

“This occurred right as I was taking courses about
evolutionary biology and development,” he says.

“And it didn't make sense to me that we could sit so
firmly on top of the food chain and yet not have the
capacity to regenerate our central nervous system,
like other species did. I thought, ‘How in the world

could a species without that ability win?"”

He set out to answer this question by studying neu-
ronal cells that do regenerate in humans, specifi-
cally the neurons in our noses, which the body
continually replaces. Eventually, Mumm became
interested in the translational potential of stem
cell regenerative medicine, where the focus is on
degenerative diseases caused by the loss of

individual cell types.

While a postdoc at Washington University, Mumm
began to work with the species that would trans-
form his research: zebrafish, an animal with “a
remarkable capacity for regeneration,” he says. To

explore how individual cell types regenerate,

Mumm developed a method to trigger the loss of
discrete cells in the zebrafish so that he could

observe their process of regeneration.

This technique creates temporary degenerative
disease models for conditions linked to cell loss,
such as diabetes, Parkinson’s and amyotrophic
lateral sclerosis (better known as Lou Gehrig’s
disease). Because the zebrafish efficiently replace
the lost cells, Mumm can identify which cells
function as “adult” stem cells that create new
neurons—and thus determine how the capacity for

regeneration is regulated. —

X

WILMER EYE INSTITUTE 15
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1 Mumm has developed a robotic screening method, ARQiv, which allows study of the mechanics of regeneration and serves

as a drug discovery platform.

“AT THE CELLULAR LEVEL, ZEBRAFISH AND HUMAN EYES ARE QUITE SIMILAR.
IN FACT, THE CELLS THAT ACT AS STEM CELLS IN THE REGENERATING

FISH EYE ARE PRESENT IN OUR EYES AS WELL."

Though his method can model several different
degenerative diseases, Mumm focuses on ones
that lead to vision loss. “At the cellular level,
zebrafish and human eyes are quite similar. In fact,
the cells that act as stem cells in the regenerating
fish eye are present in our eyes as well,” says
Mumm, an associate professor of ophthalmology
at Wilmer since 2014. Why these cells respond
differently to cell loss in fish than in humans

is a key question.

One disease he and his lab are studying is retinitis
pigmentosa (RP), which occurs when rod photorecep-
tors in the retina die. “With our approach, we can
create 20,000 little RP patients on Tuesday, whereas

on Monday everybody was fine,” says Mumm.

“The process starts with creating a transgenic
fish that has two components in the targeted cell
type—in this case, rod photoreceptors,” says
Mumm. First, through genetic manipulation, the
researchers insert a fluorescent jellyfish protein
into the fish’s rod photoreceptors so that they glow
when exposed to light. The brighter the light, the

more rod photoreceptors the fish possesses.

ANNUAL REPORT 2017

JEFFREY MUMM, PH.D.

“Because the fish is transparent, you can determine
how many rod photoreceptors there are, what
they look like and how healthy they are, directly
in the living fish,” he says.

The other genetic component put into the rod
photoreceptors is a bacterial enzyme sensitive to
the antibiotic metronidazole. When the fish is
exposed to metronidazole, the specialized enzyme
converts the antibiotic into a toxin, which selec-
tively Kills the rod photoreceptors over the next
24 hours—creating an RP “patient.” Or in Mumm’s

system, thousands of them.

After the removal of the antibiotic, the rod
photoreceptors will naturally regenerate.
Because they emit light as they come back, the
process of regeneration can be measured simply

by capturing the intensity of the light.

To further large-scale discovery with his disease
modeling approach, Mumm developed a robotic
screening method to automate quantification of
the regeneration process—i.e., measuring the
intensity of the light—termed ARQiv (Automated

Reporter Quantification in vivo).



Importantly, the ARQiv system can also add
chemical compounds to test what speeds up or
slows down regeneration, making it more than a
way to study the mechanics of regeneration, but

also a drug discovery platform.

ARQiv and other “whole-organism” screening
systems provide a fresh perspective to the drug
discovery landscape by placing living disease
models at the start rather than the end of the

discovery process.

Currently, drugs do not make the jump into
animals for several years, and once they do, they
often fail—one reason for the exorbitant cost of
prescription drugs. “We're hoping that by starting
with animals at the outset, we can jump-start the

process by three to six years,” says Mumm.

A significant way Mumm’s ARQiv system breaks
new ground is the volume of tests it can run—
more than 50,000 transgenic zebrafish can be
screened per day, which qualifies as high-through-

put screening in the pharmaceutical industry.

While ARQiv is making waves as a drug discovery
tool, Mumm continues his quest to discover what
controls the potential for regeneration. He
recently embarked on a new area of inquiry:

the immune system. In a paper published in the
Proceedings of the National Academy of Sciences

in April, his lab details how a specific immune cell
type, also found in humans, influences the

potential for retinal regeneration in zebrafish.

“Immune cells appear to be key regulators in
regenerative species like fish. Differences in how
our immune systems respond to neuronal cell loss
might be causative for why we don't regenerate,”
says Mumm. Thus, a new question has arisen:
Could we someday “trick” the human immune
system to behave more like that of a fish? That
could work because "humans have the same
cellular equipment, we just don't use it for the
same ends." Such strategies could one day lead

to therapies that restore vision to patients. A

E-NNOVATIVE RESEARCH

WILMER EYE INSTITUTE

17



PROMISING TRIA
FOR THOSE WITH R

For the one in 4,000 or so people who suffer from the inher-
ited eye disease retinitis pigmentosa (RP), vision loss comes
when the photoreceptors in the retina—known as rods and

cones—die off.

Rods comprise 95 percent of the eye’s photoreceptors.
Largely responsible for low-light vision, they are the first

to go. “Early on, patients with RP can't see well at night, but
they still can read and drive and function well in good light,”
says Peter Campochiaro, M.D., the George S. and Dolores

Dor¢é Eccles Professor of Ophthalmology and Neuroscience.

18 ANNUAL REPORT 2017
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But for some as-yet-unknown reason, the death
of the rods eventually leads to the death of the
cones, which are responsible for fine detail and
color. “Only when the cones die do patients go

blind,” Campochiaro says.

This crushing one-two punch has perplexed
researchers for years, since the cones are
unaffected by the underlying genetic mutations
behind RP. Now Campochiaro has embarked on a
promising clinical trial that he believes will shed
light on the biology of RP and provide a glimmer
of hope for new drugs that might delay or even

cure the condition altogether.

He believes he has discovered the connection

that causes the mutual decline of rods and cones.
After the rods die, he says, they stop consuming
oxygen, and the oxygen level in the retina goes way
up. The high oxygen causes production of free
radicals that damage critical molecules in cones,
through a process called oxidative damage.

The damage mounts over time and eventually

leads to cone cell death.

Campochiaro has shown further that certain
drugs can reduce this oxidative damage, preserving
the cones and their function and the patient’s
ability to see. In animal studies, he has found that
one agent in particular—N-acetylcysteine—is very

good at preserving the cones.

In a clinical trial now underway, he is about

to find out if results in mice translate to patients
with RP. He and his team are testing N-acetylcysteine
for the first time in human patients with

ocular disorders.

Sampling aqueous humor inside the eyes of
patients with RP and control patients without RP,
Campochiaro’s group showed that patients with
RP have significant elevation of a biomarker

for oxidative damage as well as depletion of
glutathione, a major component of the body’s
defense mechanism against oxidative damage.
By administering N-acetylcysteine and watching
its impact on these two biomarkers, Campochiaro
will determine if the underlying biochemical
problem can be reversed—and if so, with what

dose of drug.

“The drug is administered orally—not through
drops or injections. So far, it has been very

well-tolerated with no adverse effects,” he says.

N-acetylcysteine works in two ways to prevent
oxidation. First, it penetrates into the retina
from the blood, enters cones and scavenges

free radicals that would otherwise bind and
damage critical molecules in precious remaining
cones. “It's sort of like jumping on a grenade

so the grenade doesn't kill the good guys,”

Campochiaro explains.

“It’s amazing to me that within two years,

[the work has advanced to] a human trial.

And it’s a privilege to be a part of something

with the potential to affect your own family.”

—MARC SUMERLIN

ANNUAL REPORT 2017



Second, N-acetylcysteine is used to produce more
glutathione, the master protector that is depleted

in the eyes of patients with RP.

Campochiaro has enrolled 12 out of a total of 30
patients. He hopes that the remaining 18 patients
will be enrolled by the end of 2017 and that initial

results will be available near the middle of 2018.

Such work would be impossible without the
help of donors, who fund the underlying research
and help to get important trials like these off
the ground. Two of the donors supporting
Campochiaro, Robert and Kathleen Wallace,
have a vested interest in the outcome: Robert’s
brother, Jonathan Wallace, suffers from RP.

"We are delighted to support Dr. Campochiaro
and his world-class team in their research of RP”

says Robert Wallace.

Another donor who will eagerly await results

is Marc Sumerlin, a member of Wilmer’s Board
of Governors, whose daughter was diagnosed
with RP in 2015. Sumerlin was impressed with
Campochiaro’s approach and made the leap from

father of a patient to donor, even though his

daughter would not be eligible to participate in
the trial.

“Optimistically, you hope for a treatment. But,

if not, at least we'll have advanced the science,”
Sumerlin says. “It’'s amazing to me that within two
years, [the work has advanced to] a human trial.
And it’s a privilege to be a part of something with

the potential to affect your own family.”

Says Campochiaro, “Currently, no effective
treatment exists for RP. This assistance has
allowed us to get this trial going and make rapid
progress. We could never have done it without the

compassion and generosity of these donors.” A

1 A schematic illustrating the oxygen gradient in the outer retina in a normal retina and the lack of a gradient in a retinitis pigmentosa (RP) retina.

A. In a normal retina, marked oxygen (O,) consumption by photoreceptor inner segments results in a steep O, gradient and low

0, levels in the outer retina.

B. InRP, rod cell death markedly reduces O, consumption resulting in a small gradient and high O, levels in the outer retina.
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« With a grant from Research to Prevent Blindness, Laura Ensign, Ph.D., is

exploring a new drug delivery strategy that taps into the power of microcrystals.

Crystal Clear

TAPPING NANOTECHNOLOGY FOR BETTER DRUG DELIVERY

As a chemical and biomolecular engineer, Laura Ensign, Ph.D.,

thrives on solving problems. A member of Wilmer’s Center for

Nanomedicine, she has focused her problem-solving acumen on

more effective drug delivery systems for treating ocular diseases.

More specifically, she’s teamed up with Don Zack,
M.D., Ph.D,, the Guerrieri Professor of Genetic
Engineering and Molecular Ophthalmology, on
drug delivery strategies for compounds that act as
neuroprotective agents for retinal ganglion cells
(RGCs). The death of a significant number of RGCs
can lead to a loss of vision, and diseases such as

glaucoma pose a direct threat to these types of cells.

The Center for Nanomedicine team had previously
worked with Zack to design a microparticle, a polymer
shell in which a drug is loaded, to be injected into
the vitreous of the eye. The polymer shell degrades
over time and allows for a sustained release of the
drug—crucial to overcoming the challenge of the

drug being cleared from the eye too quickly.

Building on that work, Ensign recently received
funding from Research to Prevent Blindness (RPB)—
in the form of the Sybil B. Harrington Special
Scholar Award—to explore a new drug delivery
strategy: microcrystals delivered to a “potential
space” next to the vascular area that surrounds the

outside of the retina, called the choroid.

“By injecting into that area, you're opening up

a space to inject fluid into. That’s why it’s called

a potential space. It's not actually a physical empty
space,” explains Ensign. The advantage of injecting
into the suprachoroidal space is that the drug
ends up in close proximity to the cells it’s meant

to protect, she says.

And the advantage of microcrystals over micro-
particles is that rather than merely containing the
drug, the microcrystal is the drug. The simpler
formulation is more efficient because less of it is
needed to get the same drug dose, which can also
improve the safety profile. To form the microcrystals
and slow the dissolution of the drug, Ensign uses
a strategy called ion pairing, which provides the

sustained release without the polymer shell.

“Dr. Ensign joins a long list of Wilmer scientists
to have their accomplishments and future
potential recognized by RPB, and we are most
grateful for RPB’s support of this amazingly
productive young faculty member,” notes Wilmer
Director Peter J. McDonnell, M.D.

Ensign is grateful for the award. “It validates
that I'm working on approaches that are important

for the eye, and that’s motivating," she says.

WILMER EYE INSTITUTE 23



g

N\

HE GIFT

GIFT FUNDS VALUABLE NEW CAME

In the last decade, medical science has made tremendous
progress in understanding and developing treatments
for vision impairment from two of the major causes of
blindness: retinal damage caused by diabetes and age-

related degeneration.

“Research from around the world, including at Wilmer,
has allowed us to wipe out about 80 or 90 percent of the
blindness from these conditions through new approaches
and a better understanding of the diseases. It’s just a great
success story, says Neil Bressler, M.D., the James P. Gills
Professor of Ophthalmology and chief of the Retina

Division at Wilmer.
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“PEOPLE CAN'T REALIZE THEIR FULL POTENTIAL IF THEY DON'T
HAVE TOP-QUALITY TECHNICAL EQUIPMENT, PARTICULARLY IN THE
TECHNOLOGICAL AGE WE ARE IN."  LAWRENCE SMALL
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In Memory of

J Albert Kurtin 1 Thanks to a gift from Lawrence and Sandra Small, Wilmer researchers,
ie an

Gold clinicians and instructors now have the use of two new optical coherence
tomography devices, which are valuable to their work on many levels.
The Smalls donated the cameras in honor of Goldie and Albert Kurtin,

Lawrence Small’s parents, both of whom suffered from eye problems.
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New drugs and surgeries have fueled these
advances. But another important factor has been a

marked advancement in retinal imaging technology.

In particular, imaging of the retina has been a key
part of the success in treating macular degeneration
and diabetic retinopathy. The ability to image

the retina to spot disease, determine treatment
and guide patient management has improved

considerably in recent years, Bressler says.

One such tool is optical coherence tomography;,

or OCT, imaging, which produces high-resolution,
three-dimensional diagnostic images of the
structures and diseases tucked in the layers of
the retina, the light-sensitive tissue that lines

the back of the eye, as well as the optic disc that
carries information from the retina to the brain.
Earlier technologies could not capture these

types of images.

The digital images captured by OCT can be
displayed on high-resolution LCD monitors
for side-by-side comparison or uploaded to a

database for long-term image study.

For Wilmer, OCT is a very valuable tool

widely used in research labs, classrooms and
clinics, says Bressler. “These special cameras just
have a broad, broad reach—from facilitating
teaching of residents to helping researchers

and patients.”

The Wilmer Retina Division has added several
OCT devices over the years, but demand always
seemed to far outstretch supply, given their need
by almost the entire institute—not only retina
physicians but retina researchers, residents and
other specialties of the eye (including glaucoma
and neuro-ophthalmology). And the cameras are
not cheap: Depending upon features and options,
each camera can carry a price tag of between
$80,000 and $150,000.

The Retina Division faculty identified these
devices as one of the division’s highest-priority
needs. Subsequently, to help add new cameras to
Wilmer’s toolbox, Bressler looked to the generous

support of Wilmer’s donor base. Lawrence and

Sandra Small saw the need and the benefit, and
have helped the Retina Division purchase two
additional OCT devices.

“Wilmer is an amazing professional and patient
-oriented place. We are really impressed by
the people—not just the skilled doctors, but the
technical staff, the nurses, right down to the
people who meet you at the front door,” Lawrence

Small says.

He is a patient of Wilmer specialist Sharon
Solomon, M.D., the Katharine M. Graham

Associate Professor of Ophthalmology. During

his regular biannual visits to Wilmer, Small noticed
something amiss in an otherwise seamless and
speedy operation. He always seemed to get stalled
in imaging. “Everything runs so quickly and
everybody is so well attended to, but there's this
bottleneck,” says Small. “They said, “‘We don't have
enough of these cameras. It was pretty clear how

we could help.”

The gift of equipment was a bit of a departure

for the division. Philanthropists often choose

to endow professorships or to fund science, such
as the pharmaceutical research of a particular
faculty member, Bressler says. But the Smalls
understood the need for technology and the wide

reach such a donation would have.

“People can’t realize their full potential if they don’t
have top-quality technical equipment, particularly

in the technological age we are in,” says Small.

The new cameras are valuable on many levels,
says Bressler. “They help us be more efficient in
the clinic, but they're also helping treat these
major causes of blindness, all while fueling more

research to improve upon those treatments.”

He adds, “We owe a great deal of thanks to the
Smalls. I hope others will put such technology
on their philanthropic radar. The opportunity
is real and the impact across the institute is

undeniable.” A
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< Mandeep Singh, M.D., Ph.D., is tapping into the power of regenerative medicine
in his quest to restore vision loss caused by Startgardt-4.

FUELING HOPE FOR STARGARDT-4

When you talk to someone with Stargardt macular dystrophy,
arare disease that affects the macula—the very heart of detailed
vision—they speak of little things lost, like the ability to read a

Sunday newspaper or recognize the face of a friend.

These are the stories that drive Wilmer’s Mandeep Singh, M.D.,
Ph.D., toward a cure for Stargardt-4—a genetically dominant
variation of the typically recessive Stargardt mutation. It takes

just a single copy of the mutant gene to cause the disease, rather

than two.

Singh, an assistant professor of ophthalmology, has placed
the disease at the center of the bull’s-eye of his groundbreaking

work in regenerative medicine.
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“Stargardt-4 is rare, but its impact on people’s

lives is immense. It usually strikes in adolescence
and slowly degrades central vision over the course
of many years. My team and I are privileged to
bring our thoughts to bear on such a significant
problem,” Singh says. He is working to regenerate
photoreceptors from stem cells and then transplant
the regenerated tissue into the macula of patients
with Stargardt-4—with the ultimate goal of

restoring vision.

While his research is transformational, it is
as-yet unproven, and many traditional sources of
funding are hesitant to support such nascent
ideas. This makes Singh’s job harder still, but it
was precisely Singh’s outside-the-box thinking
that first drew the attention of The Shulsky
Foundation, which funds research in vision

and hearing loss.

“The Shulsky Foundation is interested in what
we call ‘nonincremental’ research—high-reward
approaches that also carry a fair degree of risk.
They are promising yet unproven, and that’s what
excites us,” says Shaun Jones, M.D., president and

research and development director at The Shulsky

ANNUAL REPORT 2017

Foundation. To Jones and the foundation, the
promise of a life-altering breakthrough makes

the risk worth taking.

“We look for aggressive researchers at the cutting

edge, and we encourage their unbridled creativity;,

Jones adds.

In Singh’s case, that creativity is best exemplified
by his efforts to regenerate not just certain

types of cells—rods or cones or retinal epithelia—
but rather composite retinal tissues made of many
types of cells assembled in complex and interde-
pendent layers. He is trying to regenerate
complete working retinas. The goal is a renewable
stem cell source that he hopes might fuel research
in the lab and, eventually, yield transplantable

tissue for patients.

“We want to have a stem cell source that could
provide millions of photoreceptors for all the
patients affected by this and perhaps other
retinal conditions. If we can do that, we might
never have to rely on human donors for trans-

plants,” Singh says.



While regeneration is hard enough, Singh then
takes his work a step further. As a surgeon, Singh
is also developing the techniques necessary to
safely and successfully transplant working tissues

into the eyes of patients with Stargardt-4.

These tissues are incredibly complex and delicate.
They are but a few layers of cells thick. Much has
to go right to get them to work in the lab—and
more still to get them to work when transplanted

into patients.

In this regard, Singh has come as close as anyone
in the world to doing just that. As the Shulsky
funding decision suggests, the world is beginning

to take note of the broader implications.

“Our work in developing a treatment to restore
vision in Stargardt-4 may open the doors to
curing other kinds of macular degeneration,
even age-related macular degeneration, which
is a leading cause of vision loss across the world,”

Singh says.

At the moment, Singh’s work is still in the
preclinical phases. He is working on a proof-

of-concept. The financial burdens on a

“We look for aggressive researchers

at the cutting edge, and we encourage
their unbridled creativity.”

—SHAUN JONES, M.D.,

President and Research and Development Director
at The Shulsky Foundation

researcher at this stage of his career are immense.
There is equipment to buy, researchers to hire
and lab assistants to train. In this regard, the
vision of a farsighted donor like The Shulsky

Foundation is invaluable.

“The Shulsky Foundation has been so incredibly
generous and stable in its support,” Singh says.

“We're moving as fast as possible, thanks to them.”

“Dr. Singh is typical of the researchers that
Shulsky tries to identify,” Jones says. “These

are tomorrow's superstars.” A

X
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DELIVERING ON THE PROMISE OF THE
ROBERT H. AND CLARICE SMITH BUILDING

“When the Robert H. and Clarice Smith Building opened,

I said it was a dream come true. Seven years later, that
dream has delivered far more than we could have imagined.
Interdisciplinary collaboration has opened the door to
revolutionary new treatments, helped create new companies
and products that fuel further discovery, and attracted
rising stars in the research world to our institution.

Most exciting, it has allowed us to dream even bigger about
the next steps for the Wilmer Eye Institute and what we

can do for patients around the world.”

PETER J. MCDONNELL, M.D.  WILLIAM HOLLAND WILMER PROFESSOR OF OPHTHALMOLOGY
DIRECTOR, WILMER EYE INSTITUTE
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A HOME FOR INNOVATION

Before the Robert H. and Clarice Smith Building,
researchers at the Wilmer Eye Institute were
spread across different buildings and sometimes
even different campuses. Now, they have a shared
home in a facility that, by its very design, encour-
ages collaboration and cross-cutting multidisci-
plinary projects. Glass-enclosed offices and lab
spaces ensure that researchers are aware of the
work of their neighbors; shared equipment
maximizes resources; and proximity throughout
the day breeds creative group problem-solving. A
unique space so conducive to state-of-the-art work
has served as a magnet for talent, drawing
researchers and scientists to Wilmer to work on
pressing challenges facing eye care and on

improving health care as a whole.

“The philanthropists who made the Robert H. and
Clarice Smith Building possible had a dream for
interdisciplinary research, and it has succeeded
even beyond what they imagined. We would never
have made the kinds of connections and discoveries
without the vision the Smith Building supporters
brought to the table.”

—SHEILA WEST, PH.D., El-Maghraby Professor of
Preventive Ophthalmology, Vice Chair for Research,
Wilmer Eye Institute

ANNUAL REPORT 2017
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“The Robert H. and Clarice Smith Buildingis a
model of what can be achieved when the vision of
our partners aligns so well with our mission of
discovery and service. Because of our donors, this
building has unleashed innovation in eye care,
encouraging the kind of paradigm-shifting
investigations that can lead to the next great
breakthrough and allowing this novel research to
be widely translated into clinics and the market-

place to benefit our patients and our community.”

-RONALD J. DANIELS, J.D., LL.M.,
President, The Johns Hopkins University

ABEACON OF HOPE: THE MAURICE
BENDANN SURGICAL PAVILION

For patients traveling to Wilmer from across
Maryland, the nation and the world, the Maurice
Bendann Surgical Pavilion, located on the first
floor of the Robert H. and Clarice Smith Building,

is a beacon of hope.

Some 7,745 surgeries were performed in fiscal
year 2017 in the seven state-of-the-art operating
rooms of the pavilion—a dramatic 27 percent
increase in surgical volume from the time before

the building opened.

The pavilion offers more than increased volume.
Because of the expanded facility, long waits have
largely been eliminated, patients and families are
able to park directly outside the building, and

welcoming waiting areas are available for loved ones.



“From decreased wait times, to access to cutting-edge surgical
facilities and techniques, to attention to the kind of small details
that make all the difference to a worried patient and family, the
Maurice Bendann Surgical Pavilion has dramatically enhanced
the way we can deliver care. We are tremendously grateful to

be able to provide this level of service to the men, women and
children seeking care at Wilmer.”

PAUL B. ROTHMAN, M.D., FRANCES WATT BAKER, M.D., AND LENOX D. BAKER JR., M.D.,
DEAN OF THE MEDICAL FACULTY AND CEO OF JOHNS HOPKINS MEDICINE
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1 Looking up, visitors can see five floors of labs, glass walls reflecting and encouraging an open approach to the work that takes place here.
Lounges provide a setting for informal interactions, encouraging the kind of conversations that can lead to the next great project or partnership.
Conference rooms allow faculty and staff members to hold weekly meetings to talk about their work and explore future collaborations.
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THE TRADITION

ENDOWED PROFESSORSHIPS AT THE WILMER EYE INSTITUTE

Roman Emperor Marcus Aurelius established the earliest endowed
chairs in 176 A.D., representing the four schools of philosophy in

Athens: Platonism, Aristotelianism, Stoicism and Epicureanism.

The first endowed professorships of the modern university system
were established in the 1500s, with the creation of the Lady Margaret
chairs in divinity at Cambridge (1502) and Oxford (1540). Margaret,
countess of Richmond and grandmother of Henry VIII, sponsored
these chairs.

Later, private individuals joined in providing chairs, such as the
Lucasian Chair of Mathematics, which Isaac Newton held beginning
in 1669. The honor associated with appointment to an endowed

position has remained unchanged ever since.

At the Wilmer Eye Institute, endowed professorships are especially
important to the ongoing mission of teaching, research and patient
care. The men and women receiving this highest honor conduct

some of our most significant research, attract bright and dedicated

students, and bring considerable prestige to the Wilmer name.

ANNUAL REPORT 2017
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KANNAN RANGARAMANUJAM, PH.D.

Co-Director, Wilmer's Center for Nanomedicine

Receiving the Arnall Patz Distinguished Professorship is a great honor
for me because it represents the ideals of Dr. Patz, who was a great
ophthalmologist, researcher, leader and, above all, a humble, wonderful

human being! It is an inspiration for me to live up to.

The resources from the professorship will help the Center for
Nanomedicine undertake high-risk, high-reward research initiatives that
can potentially revolutionize the way therapies for eye diseases are
developed and translated. We will initiate collaborations with researchers
and clinicians across Wilmer to tackle unmet needs, including the
development of oral nanomedicines for ocular disorders, of gene
delivery, and of targeted therapies for age-related macular degeneration,
diabetic retinopathy and dry eye. In many ways, these goals were dear to
Dr. Patz, and the Arnall Patz Distinguished Professorship helps us carry

on his vision.

CHARLES EBERHART, M.D., PH.D.

Receiving the Charlotte A. Wilson and Margaret K. Whitener
Professorship in Ophthalmology represents a high point of my career thus
far. It is tremendously gratifying to know that The Johns Hopkins University

and the Wilmer Eye Institute have chosen to support me in this way.

The tangible benefits of ongoing support from a professorship such as
this will prove critical in our quest to develop new treatments for ocular
tumors that can threaten both the vision and the lives of children and
adults. In particular, this support will allow us to initiate and nurture
innovative new research projects until they reach the stage at which they
are competitive for standard research grants. The importance of stable

sources of funds like this cannot be overemphasized.

THOMAS M. “MAC” BOSLEY, M.D.

It is a tremendous honor to receive the Knights Templar Eye
Foundation Professorship in Ophthalmology. The income from
this endowed chair will give me the time and resources to continue

the research that I have done since the beginning of my career.

Much of my effort over the past 15 years has focused on phenotype-
genotype correlation studies, where my colleagues and I in the clinic
have described new syndromes, while my colleagues in the laboratory
have identified the responsible genetic abnormalities. Now that I have
joined the Wilmer Eye Institute, I have the opportunity to continue this
and other types of research, with the generous support of the Knights

Templar Eye Foundation, in the best clinics and laboratories in the world.




The wall commemorating the
donors and recipients of Wilmer’s
endowed professorships in the
Robert H. and Clarice Smith Building,
T. Boone Pickens Atrium.

DANIEL FINKELSTEIN, M.D., M.A. THEOLOGY

Received the Andreas C. Dracopoulos Professorship

Excerpt from Remarks by President Daniels at the Dedication
of the Andreas C. Dracopoulos Professorship and Installation

of Daniel Finkelstein

Dan Finkelstein opened a window into our university for Andreas
Dracopoulos to see Johns Hopkins as a place committed to excellence in
clinical care—the kind of clinical care that is embedded in a world of ideas,

ethics and humanity, and that asks physicians to look beyond disease and

take into account the whole person.

Daniel Finkelstein, M.D., o . . . .
M.A. Theology A clinician with a master’s in theology and a passion for ethics, Dan has

been a powerful advocate for ethical care in the treatment of all patients.
In the clinic and on the pages of The Journal of the American Medical
Association, he has shown how understanding the full complement of

a patient's attributes—physical, psychological, cultural and spiritual—
can guide a physician in meeting a person—or a community—where

they are in order to serve them well.

It comes as no surprise that Dan and Andreas connected. Andreas has the
preternatural ability to see what a person, an institution, a community
needs—often when they do not—and in his quiet, determined, expansive

way, go about making it happen.

I have had the privilege of seeing this truth manifest as Andreas'

Andreas C. Dracopoulos

relationship with our university has grown from its beginning at Wilmer
with Dan, then through Dan with the Berman Institute of Bioethics, and

into Andreas' role as a steward and trustee of our university.

We are grateful for the gifts of Andreas Dracopoulos’ vision, inspiration
and friendship, which have touched and united the many parts of our

great enterprise.

- Ronald J. Daniels, J.D., LL.M.,
President, The Johns Hopkins University
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he inspiration that brought William Jarrett,

M.D., to the Wilmer Eye Institute as an
ophthalmology resident nearly 57 years ago
remains just as strong today. He credits the people
and educational experience at Wilmer with

shaping his career.

Dr. Jarrett, a Baltimore native, returned home in 1954
after completing his undergraduate studies at Yale
to attend the Johns Hopkins University School of
Medicine. Once he obtained his medical degree, he
originally served on the Osler Medical Service. After a
few years and conversations with friends and Wilmer
alumni, like Stuart Wolfe, M.D., and Bob Welch, M.D.,
he decided to shift gears and explore ophthalmology.

Dr. Jarrett entered the Wilmer residency program
and quickly found the educational experience that

he craved. “I worked my tail off every day,” he recalls.

ANNUAL REPORT 2017

< Dr. William Jarrett joined Wilmer as an opthalmology resident nearly 57 years ago.

“rivileged

WILMER

ATE

He learned alongside ophthalmology legends, such
as A. Edward Maumenee, M.D., and Frank Walsh,
M.D., whom Dr. Jarrett describes as, “lovely people at
the top of their game ... it was a marvelous learning
experience.” He also spent six months in Algeria
through a Wilmer program that sought to give

residents additional surgical experience.

His hard work paid off. After his time at Wilmer, Dr.
Jarrett was recruited by a friend, Bill Hagler, M.D.,
to join him at Emory School of Medicine and fill the
regional need for retina specialists. They spent five
years together at Emory before opening a private
practice in Atlanta, known as Eye Consultants of
Atlanta. Like many Wilmer alumni, Dr. Jarrett
became a leader in the field, serving as president of
the Georgia Society of Ophthalmology and a
founding member of the Retina Society. He retired
in 1998 and has since received the Wilmer Distin-
guished Alumni Award and Johns Hopkins Alumni

Association Heritage Award.

He also became a committed financial supporter of
Wilmer and the Johns Hopkins University School of
Medicine. His philanthropy stems from gratitude
for all that Wilmer did for him. “You feel so
privileged to participate in this wonderful place
that when you get in a position to give back, you
want to perpetuate the institution that you love and
that benefited you so much in your own career,” he
says. “Wilmer is an incredible place. I'm just as

proud as I can be that I trained there.” A



LEGACY SOCIETY

VISION FOR THE FUTURE

1 Neil Miller, M.D., and Jeanne Wolfe at Wilmer's Legacy Society luncheon in April.

A LASTING GIFT TO SUPPORT
OPTIC NERVE RESEARCH

Jeanne Wolfe first accompanied her husband, Don, to The Johns
Hopkins Hospital in 1979 when he had an appointment to see Neil
Miller, M.D., at the Wilmer Eye Institute on the recommendation

of the hospital’s president.

Miller, the Frank B. Walsh Professor of Neuro-Ophthalmology,
diagnosed Don with a large lymphangioma—a type of tumor—in the
orbit of his eye and successfully operated to remove it. The tumor
never reoccurred, and the Wolfes continued to visit Wilmer for

Don’s annual follow-up for 35 years, until Don passed away in 2014.

The Wolfes began giving to support Miller’s work, which focuses
on the neuro-ophthalmology of eye disease, in the mid-1990s. “It
was a pleasure to contribute. Don would always say that a little

bit of himself would be left behind in giving,” says Jeanne.

As Don’s health had declined, he had emphasized the importance
of supporting Miller. “He asked me to continue in any way I could
after he was not here,” says Jeanne. “And I have done exactly that.”
Now, she’s decided to do even more. Recently, she took the step to
become a Legacy Society member, signaling her intention to give

part of her estate to Wilmer.

The Johns Hopkins Legacy Society honors individuals who make
alasting commitment to any area of Johns Hopkins by including
Johns Hopkins in their estate plans or by making a life income
gift. Jeanne’s legacy gift, made in honor of Don, will support

Miller’s optic nerve research.

“It truly does feel better to give than to receive!” says Jeanne.
“I'will continue to give while I'm still around and kicking. But

even better, I will know—as my husband knew—1I will leave a little

bit of myself here, at Hopkins, for the patients who come after.” A
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KNIGHTS TEMPLAR EYE FOUNDATION
PRESENTATION OF CAREER

STARTER GRANTS AND DEDICATION
OF KTEF PROFESSORSHIP

MAY 8, 2017

Representatives from the Knights Templar Eye
Foundation (KTEF) awarded two 2017—2018 KTEF
Career Starter Grants—each in the amount of
$65,000—at an event held in the Wilmer Eye
Institute Robert H. and Clarice Smith Building. The
recipients, Kim Jiramongkolchai, M.D., a member
of the assistant faculty in Wilmer’s Retina Division,
and Allison Martin, M.D., an instructor of pediatric
oncology at the Johns Hopkins Children’s Center/
Kimmel Cancer Center, gave presentations about

their current research.

Last year, the Knights Templar expanded its support
of Wilmer by endowing the Knights Templar Eye
Foundation Professorship in Ophthalmology. On
May 8, Wilmer Director Peter J. McDonnell, M.D.,
unveiled the plaque honoring Thomas “Mac” Bosley,
M.D., of the Division of Neuro-Ophthalmology, as the

inaugural recipient of the professorship.
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1 Left to right, Sir Knight Michael Burke Johnson; Kim Jiramongkolchai,
M.D.; Allison Martin, M.D.; Grand Master Sir Knight Duane L. Vaught;
and Wilmer Director Peter J. McDonnell, M.D.

1 Left to right, Wilmer Director Peter J. McDonnell, M.D.; Sir Knight
Michael Burke Johnson; Grand Master Sir Knight Duane L. Vaught;
and Thomas "Mac" Bosley, M.D.
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WILMER ALUMNI EVENTS

1 Left to right, Mary Lynch, M.D.; Lee Snyder, M.D.; Shannath Merbs, M.D.; Michelle Tarver, M.D.; Mira Sachdeva, M.D., Ph.D.;
Kristin Hammersmith, M.D.; and Shameema Sikder, M.D., at the Women of Wilmer Symposium.

WOMEN OF WILMER SYMPOSIUM ~ MAY 18, 2017
76TH ANNUAL WILMER RESIDENTS ASSOCIATION CLINICAL MEETING ~ MAY 19, 2017

On May 18, the Women of Wilmer Symposium took place to recognize the impact that women have had
and continue to have at the institute. Wilmer Director Peter J. McDonnell, M.D., and Mira Sachdeva, M.D.,
Ph.D,, the chief resident at the time, opened the event. Speakers included alumnae from throughout
Wilmer’s history; each reflected upon her time in residency and on the women who helped shape her

career as well as gave updates on her current work.

On May 19, Allan Jensen, M.D. '72, delivered the Wilmer Memorial Lecture at the 76th Annual Wilmer
Residents Association Clinical Meeting. The Distinguished Alumni Award recipients included Earl
Kidwell, M.D. '77; Robert Frank, M.D. '72; and Ellen Strahlman, M.D., M.H.Sc. '87. Jeffrey Kahn, Ph.D., M.P.H.,
the Andreas C. Dracopoulos Director of the Johns Hopkins Berman Institute of Bioethics, delivered the

Susruta Lecture in medical ethics.
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1 Shameema Sikder, M.D., director of OphSET, explains how
a surgical microscope works to a student attendee.

1 Left to right, Wilmer Director Peter J. McDonnell, M.D.; Johannes
Qian; Simon Qian; Jiang Qian, Ph.D., and Shuli Xia, Ph.D., in front
of the wall commemorating Wilmer’s endowed professorships in the
Robert H. and Clarice Smith Building, T. Boone Pickens Atrium.

A ANNUAL REPORT 2017

ARCS FOUNDATION METRO WASHINGTON
CHAPTER VISITS WILMER

AUG. 15, 2017

The Metro Washington Chapter of the ARCS
Foundation Inc., a national organization run
entirely by women and dedicated to supporting the
brightest U.S. graduate and undergraduate scholars
by providing financial awards in science,
engineering and medical research, visited Wilmer
to tour the Center of Excellence for Ophthalmic
Surgical Education and Training (OphSET) and the
Center for Nanomedicine. Members and family

of members of the Metro ARCS chapter attended,
including high school and college students pursuing
studies and careers in the STEM field. Some had the
chance to practice suturing in the OphSET wet lab

and discovered they may be budding eye surgeons.

DEDICATION OF THE HAGEN PROFESSORSHIP
SEPT. 19, 2017

Wilmer Director Peter J. McDonnell, M.D., kicked
off the ceremony with a welcoming address. Next
came James Handa, M.D., the Robert Bond Welch
Professor of Ophthalmology, who introduced
Jiang Qian, Ph.D., director of the Wilmer
Bioinformatics Group and recipient of the

Karl H. Hagen Professorship. After a talk by
Qian, “Greater Than the Sum of Its Parts: A
Systems Biology Approach to Modeling Retinal
Disease,” McDonnell unveiled the plaque
commemorating Qian as Wilmer’s new Karl H.

Hagen Professor of Ophthalmology.

« Johannes Qian looking at the plaque commemorating his

father, Jiang Qian, Ph.D., as Wilmer’s new Karl H. Hagen
Professor of Ophthalmology.



1 Left to right, Wilmer Director Peter J. McDonnell, M.D.; 1 Wilmer Board of Governors and Wilmer Director Peter J. McDonnell, M.D.,
Fernando Henrique Cardoso, former president of Brazil; visiting with Rubens Belfort Jr., M.D., Ph.D., M.B.A., and Fernando Henrique
and Jan McDonnell, M.D. Cardoso, former president of Brazil.

1 Left to right, Seiji Hayashi; Rubens Belfort Jr., M.D., Ph.D., M.B.A.; 1 Left to right, first row, Ken Merlau; Rubens Belfort Jr., M.D., Ph.D., M.B.A.;
Fernando Henrique Cardoso, former president of Brazil; and Wilmer Director Peter J. McDonnell, M.D.; Jan McDonnell, M.D.; Mary
Wilmer Director Peter J. McDonnell, M.D. Bartkus; Niel Starkson; and Jo Merlau.

Left to right, second row, Paul Schor, M.D., Mauro Campus and Nelson Marquez.

WILMER BOARD OF GOVERNORS' TRIP TO BRAZIL  ocT. 1-4, 2017

Members of the Wilmer Board of Governors, along with Wilmer Director Peter J. McDonnell, M.D.,

and his wife, Jan McDonnell, M.D., traveled to Sdo Paulo, Brazil, to meet with key leaders of Brazilian
ophthalmology. They toured the Sao Paulo Federal University Department of Ophthalmology and met
with Rubens Belfort Jr., M.D., Ph.D., M.B.A., at the Vision Institute to discuss what members of the Board
of Governors/Trustees can do to help nonprofits move forward strategically and successfully. The former
president of Brazil, Fernando Henrique Cardoso, noted that they would be visiting his foundation and

sought time to meet with the Wilmer group.
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EVENTS CONTINUED

Left to right, Akrit Sodhi, M.D,
Ph.D., an associate professor

of ophthalmology at Wilmer;
Barbi Smole; James Handa, M.D.,
the Robert Bond Welch, M.D.,
Professor of Ophthalmology at
Wilmer; Kevin Smole; (center
front) Sean Smole. —

COATS' DISEASE FUNDRAISER

0CT. 7, 2017
The Smole family hosted their fourth annual
fundraiser at their home to benefit Coats’ disease
research at Wilmer in the lab of Akrit Sodhi, M.D.,
Ph.D. Kevin and Barbi Smole's son, Sean, was
diagnosed with Coats’, a rare pediatric eye disease,
five years ago. Their efforts since then have rallied
friends, family, neighbors and Coats’ patients
around the country to donate money for research

and to raise awareness about this disease.

CELEBRATING WORLD SIGHT DAY AT WILMER

0CT. 12, 2017

In celebration of World Sight Day on Oct. 12, Wilmer
raised funds for resident education and awareness
about global eye health. Development staff visited all
eight of Wilmer’s satellite clinics, from Bethesda to
Bel Air, to talk with patients, families and staff about
research and patient care initiatives. Wilmer also
hosted a Reddit “Ask Me Anything” online forum,
where people from around the world asked Wilmer
residents questions on subjects ranging from the

future of eye care to the solar eclipse to how dogs see.

ANNUAL REPORT 2017

1 Zachary Gilliam, patient coordinator at Wilmer’s Maurice Bendann

Surgical Pavilion, with Sushmi Kosuri, development coordinator at Wilmer,
manning the World Sight Day in the lobby of Bendann on Oct. 12.

1 Rita Dziecichowicz, guest services coordinator, and Carlisa Jones,

administrative supervisor, at the World Sight Day table in the lobby
of the Wilmer Eye Institute at The Johns Hopkins Hospital.
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M- The 2017 Wilmer

Board of Governors

Sanford Greenberg, Ph.D., Chairman
Kim Alkire

Mary E. Bartkus

George and Mary Nell Berry
Suzanne and Edward Birch, Ph.D.
Elaine and Howard Brownstein

Bob Butchofsky

Deborah A. Colson

William E. Conway Jr.

Meredith B. and John Cross

Liz Dubin

Maureen and Robert B. Feduniak
Sandy and Rick Forsythe

Heather and James P. Gills Jr., M.D.
Myrna D. and Morton F. Goldberg, M.D.
Monica Lind Greenberg

Susan Greenberg

M. Alan Guerrieri

Martha Head

Allan M. Holt

Claire S. and Allan D. Jensen, M.D.
Helen and Raymond P.L. Kwok
Harriet and Jeffrey A. Legum

James V. Mazzo

Kenneth A. Merlau

Cherie Ort

Marlee Ort

Michael Panitch

Ellen Patz

T. Boone Pickens

David E.I. Pyott

Stephen F. Raab and Mariellen Brickley-Raab
Ted and Ann Reiver

Suzanne Slesin

Louis E. Slesin, Ph.D., and Lesli Rice
Clarice Smith

Niel F. Starksen, M.D.

Rebecca Atkinson Stirn

Cassandra Hanley and Marc Sumerlin
Bill and Norma Kline Tiefel

Albert W. and Therese L. Turner
Robert B. Welch, M.D.

William J. Wood, M.D.

JOIN US IN OUR QUEST
FOR DISCOVERY
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2017 AWARD

J. Fernando Arevalo, M.D., the Edmund and
Virginia Ball Professor of Ophthalmology at

the Wilmer Eye Institute and director of the
Department of Ophthalmology at Johns Hopkins
Bayview Medical Center, earned the American
Academy of Ophthalmology's Lifetime Achievement
Honor Award for his “contributions to the Academy;
its scientific and educational programs and to
ophthalmology.” In addition, representing his native
country of Venezuela, Arevalo was appointed the
30th president of the Pan-American Association
of Ophthalmology, which represents more than
15,000 ophthalmologists and is accepted by all

Latin American ophthalmologists as their only

international representative.

Neil Bressler, M.D., the James P. Gills Professor
of Ophthalmology and chief of the Retina
Division at the Wilmer Eye Institute, received the
Arnall Patz Medal at the 40th Annual Meeting
of the Macula Society in June 2017 and delivered
the Arnall Patz Lecture at the annual meeting

of the American Academy of Ophthalmology in
November 2017.

ANNUAL REPORT 2017

Wilmer Director Peter J. McDonnell, M.D.,
the William Holland Wilmer Professor of
Ophthalmology, was named by Ocular Surgery

News as one of the 300 leading innovators in the
field of refractive cataract surgery. In addition,

the Council of Canadian Academies identified
McDonnell as an author of one of the top 1 percent

most cited papers in his field worldwide.

Jennifer Thorne, M.D., Ph.D., the Cross Family
Professor of Ophthalmology and chief of the
Division of Ocular Immunology at the Wilmer Eye
Institute, was appointed the president of the
American Uveitis Society, which has as its goal to
increase, promote and disseminate knowledge
regarding uveitis, and to develop and promote

research and investigation in the field.
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Sheila West, Ph.D., Pharm.D., the El-Maghraby
Professor of Preventive Ophthalmology and vice
chair for research at the Wilmer Eye Institute,
received the 2017 International Blindness
Prevention Award, established by the American
Academy of Ophthalmology's Board of Trustees

“to recognize individuals who have made significant
contributions to the prevention of blindness and/or

restoration of sight.”

Cathy Kowalewski, the administrator of the
Wilmer Eye Institute, was elected to the Board of
the World Association of Eye Hospitals, the global
umbrella body composed of member hospitals that
are “Centres of Excellence” in ophthalmology focused

on delivering the best and safest ophthalmic care.

Judith Goldstein, O.D., an associate professor of
ophthalmology and rehabilitative medicine and
chief of the Low Vision and Vision Rehabilitation
Service at the Wilmer Eye Institute, was awarded
the 2017 Humanitarian of the Year Award by the
Lions Multiple District 22-C for her research in
vision rehabilitation and commitment to extending

low-vision services to populations in need.
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Sharon Solomon, M.D., the Katharine M. Graham
Associate Professor of Ophthalmology at the Wilmer
Eye Institute, was inducted into the Miller-Coulson
Academy of Excellence in Patient Care, an initiative
of the Johns Hopkins Center for Innovative Medicine
to recognize and promote excellence in patient care
at The Johns Hopkins Hospital and Johns Hopkins
Bayview Medical Center.

Megan Collins, M.D., M.P.H., an assistant professor
of ophthalmology and fellowship

program director of pediatric ophthalmology and
adult strabismus at the Krieger Children’s Eye
Center at the Wilmer Eye Institute, received a

2017 Johns Hopkins Catalyst Award—accompanied
by a $75,000 grant, mentoring opportunities and
institutional recognition. Catalyst Awards honor
early-career faculty members who are some of the
most creative thinkers from across The Johns

Hopkins University.

X
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2017-18 RESIDENTS

ASSISTANT CHIEF
OF SERVICE

ne

Roomasa Channa Bradley Barnett Cindy Cai Dolly Chang Thomas Johnson

Ravi Pandit Mary Qiu Sophie Cai Kathleen Jee

Angeline Nguyen Inna Stroh Angela Zhu Inas Aboobakar

Tracy Krick Kapil Mishra Narine Viruni Jiawei “Jenny” Zhao
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OUR DONORS

The scientists and staff members of the Wilmer Eye Institute
gratefully acknowledge our partners in philanthropy listed
here. The generosity of these friends supports a tradition of
collaboration and far-reaching investigation as, together,

we pursue the complex challenges of eye diseases. While our
space here is limited, our thankfulness is not. Although gifts

of any amount are gratefully received, only gifts, pledges

and pledge payments totaling more than $250 in the fiscal year
ending June 30, 2017, could be listed in this report. If any donor
was accidentally missed, or if you prefer to remain anonymous,

please contact the Development Office at 410-955-2020.
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Anonymous (11) W®

The 56 Group, LLC

A &L Armstrong Foundation
Robert J. Abernethy

David S. Abrams

ACBL Charity Foundation

Jan Acton and Helen Blumen Fund
Mr. Carl J. Adams

Mr. Timothy D. Adams

David and Shirley Affens

Mrs. Susan Agusti

Ms. Terri Akman

Alcon Laboratories, Inc. W
Mrs. Gayle H. Allen

Allnature International, Inc.
Altsheler-Durrell Foundation &%
American Glaucoma Society ¢
Mr. Edward J. Anderson

Mr. Benjamin E. Andrews, J.D.
Ms. Dena K. Andrews
Angiogenex, Inc

Mr. Yvan Antitch

Mr. and Mrs. John E. Antonitis

Kenneth D. and Lorraine P.
Appleton

Mr. Fadel H. Arafat

Arizona Odd Fellow-Rebekah
Visual Research Foundation, Inc.

Laura and John Arnold Foundation ¢
Mr. Robert Artigiani

Mr. and Mrs. Conrad Aschenbach
Mrs. Debbie Austin

Alex Azar, M.D.

Ms. Marcile Backs

Col. Arthur H. Bair, Jr.

Glenn S. Bair

Mr. and Mrs. Robert R. Bair
Robert R. Bair Trust

The Victoria M. Baks Fund
Robert C. Baldwin

Per Bang-Jensen

Robert B. & Susan R. Bank
Philanthropic Foundation

Mrs. Rickie Banker

Banta Electrical Contractors, Inc.
Ms. Alison Barmat

Mrs. Dolores Barmat

Mr. Richard Barnes

Mrs. Priscilla F. Barrett ©
Theodore H. Barth Foundation Inc.
Ms. Karen E. Bartholomew

Mary E. Bartkus

Mrs. Catherine P. Bass

Mr. Kyle Bass

Kenneth S. Battye Charitable Trust
Mrs. Brenda W. Bayer

Mr. Charles T. Beasley

Mr. Shearod E. Bechtel

Ms. Margaret M. Bees

Ms. Dorothy M. Bell

The Benevity Community
Impact Fund

Colonel George H. C. Berger

Mr. James J. Bergera and
Ms. Alice Cho

The Berner Charitable &
Scholarship Fund

Mary Nell and George A. Berry, Jr.
Mr. and Mrs. John M. Berry
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Mr. Denny L. Bertolla

Bertram J. Myers Family Trust
Mr. Richard B. Betters

Ms. Kathryn W. Birch

Bird Family Fund

Blackberry Hills Farm

Mr. Francis S. and Elizabeth K.
Blake

Mr. Morton I. Blankman

Mr. Daniel Blaz

Dr. Kurt Bochner

Ms. Brenda J. Bodian

Mr. and Mrs. Frank Bohdal, Jr.

Mr. and Mrs. Kenneth A. Bourne,
Jr.

Mr. Charles A. Bowsher

Mr. and Mrs. James T. Brady

Mr. John S. Brant, Jr.

Mrs. Sandra M. Bresnahan

BrightFocus Foundation

Mr. Fitzhugh L. Brown

Ms. Virginia Brown

Brown Advisory Inc.

Hon. AW & DA Brown Charitable
Fund

The Arlene Buchman Trust

Buckingham School of Frederick
County, MD

Ms. Elaine Buczynski

Burlingame Foundation

Dr. and Mrs. Harold Burton

Peter Buscemi and Judith A. Miller

President George W. Bush and
Mrs. Laura W. Bush

Dr. and Mrs. Arthur J. and
Angelle Buslik

Mr. Michael F. Butler

Mr. and Mrs. Colin Buzzard
Cabaniss Charitable Fund
Ms. Betsy F. Cadden

The Anne D. and Charles A. Cama-
lier Jr. Family Foundation

Harold J. Campbell, Jr., M.D.

Mr. Noland Mackenzie Canter, I1I
The Capital Group Companies
Ms. Constance R. Caplan

Carlson Family Trust

Mr. Joseph M. Carroll

Mr. and Mrs. J. Thomas
Carruthers, Jr.

Mr. and Mrs. John J. Cassidy
Caterpillar Foundation

Mr. Kenneth Cavin

Ms. Yvonne B. Chanatry
Charles Schwab & Company, Inc.
Ms. Angie Cheaney

Dr. Unte Chen

Dr. Ellen H. Cherniavsky

T.H. Chestermere, Ltd.

The Francis & Miranda Childress
Foundation

Mr. and Mrs. Norman F.
Churchman

Cinkala Family Fund

Mrs. Rose A. Cipriano

Donna J. and Harold J. Clark
Mr. Harold E. Clendenin

Mr. and Mrs. Paul R. Cobleigh
Mr. Carl C. Coe, Jr.

Mr. Jonathan J. Cohen

Ms. Bettye F. Coil

Mr. William K. Colbath

Mr. Edward Colburn

Mrs. Judith L. Cole

Ms. Lynn R. Coleman

Mr. Ruthman Collington

Mr. Gordon Collins

Ms. Lorraine Collins

Ms. Deborah Colson

Mr. Ben A. Cook

Mr. Raymond Jervis Cooke*
Ms. Laura A. Corazza

Ms. Theresa A. Coscia

Mr. Manley H. Cosper III

Mr. Donald and Catherine P. Cotten
Ms. Elisabeth Courtner

Ms. Marjorie M. Cowell
Cresaptown Fraternal Order
Meredith B. and John J. Cross II1 ®
Crow Holdings Pool, L.L.C
Ms. Sivalee Crowley

Mr. Andrew Crystal

Mr. David B. Cubeta

Cystic Fibrosis Foundation
Therapeutics ¢

Mrs. Ruth Ann Daly
Ms. Decoma B. Daughtry

David & Lorna Gladstone
Foundation

D. A. Davidson

Ms. Carol L. Davies

Mr. Bernard Davis

Ms. Carolyn Davis

Cora and John H. Davis Foundation
Mr. James L. Dean

Ms. Mildred G. Decker

Mrs. Anne Depew

Mr. Conrad J. Derdeyn

Mr. and Mrs. John C. and
Carole Detweiler

Mr. William O. DeWitt, Jr.
Mr. John T. Dillon

Mrs. Catherine M. Dimarco
Ms. Catherine T. Dixon
Dodgeland of Columbia, Inc.
Ms. Debbie Dogrul

Mr. and Mrs. Steven and
Marian Dola

Hon. Robert J. Dole

Mr. Jeffrey H. Donahue

Ms. Ruth T. Donaway

Mrs. S. Elaine Dorsey

Mrs. Elizabeth H. Dougherty
Andreas C. Dracopoulos B
Mr. Gary R. Duckworth

Mr. and Mrs. Edward K. and
Janet E. Dunn

Mr. Kevin P. Dwyer &
Mrs. Ann Dwyer

Carol A. Dyer, M.D.

E & B Family Trust

East Sea Shipping Co. LTD.
Mrs. Joanne T. Easton

Ms. Catherine S. Eccker
Ms. Elaine Edelman

The Irwin & Ginny Edlavitch
Foundation

Martin G. Edwards, M.D.
Mr. and Mrs. Herbert E. Ehlers

Ms. Edna K. Ehrlich

Mr. Howard Eisenberg

Dr. and Mrs. John E. Eisenlohr
EL Sawy Family Foundation
Dr. and Mrs. William W. Ellis

Dr. and Mrs. Haskel S. and
Barbara J. Ellison

Elno Family Foundation
Mr. James Englund

Ernst & Young Foundation
Mr. James O. Erwin

Ms. Maria T. Escalante

Mr. Norman D. Evans
ExxonMobil Foundation ¢
Ms. Ardith Eymann

Rear Adm. John N. Faigle
Faller Family, LLC

Ms. Shazia Faridi

Mrs. Marlin Feldman

Mr. John Ferrone

Mrs. Charlotte D. Fewster
Fidelity Foundation ¢

Ms. Ruth M. Finglass

Mr. Curits T. Fitzgerald
Mr. Henry Leh Fletcher
Mr. James Edward Flournoy

Mr. and Mrs. Joseph F. and Lois
Flynn

Flynn & Associates, Inc.
FOE 1136 Ladies Auxiliary
Mr. William T. Forrester W

The Foundation Fighting
Blindness ¢?

Mr. Allen H. Fox

Ms. Brenda P. Fox

Robert N. Frank, M.D.
Frankel Acura

Mr. Michael Frankhuizen
Mr. Edward Franz

Fraternal Order Of Eagles
Aux 3509

Fraternal Order of Eagles
Aux. 1273

Fraternal Order of Eagles
Grand Aerie

F. O.E. Maryland State Auxiliary
Stanley Friedler, M.D.

Jen & Abe Friedman Family
Philanthropic Fund

Russell I. Fries, Ph.D.

Thomas H. and Barbara W. Gale
Foundation

Mr. Victor Gallo

Mr. Charles A. Garbers

Ms. Janie P. Garner

GE Foundation ¢

Mrs. Janet C. Gehrlein ©

Mr. Keith Gelb

Ms. Evelyn L. Getz

Carl S. and Nancy Gewirz

C. Mitchell Gilbert III, M.D.
Gilbert Family Fund

Columbus Giles, Ed.D.

David M. Gilliam, Ph.D.

Ms. Nanette K. Ginns

Mr. and Mrs. Henry H. Goldberg
Dr. and Mrs. Morton F. Goldberg

Eric Warren Goldman
Charitable Fund



William Goldman &
Brothers Foundation Inc.

Gabrielle and Jack Golin
Mrs. Virginia F. Gomprecht
Mr. Robert A. Good

Mr. C. Michael Gooden

Dr. Basil Gordon**

Mrs. Joanne Gounaris

Mr. S. William Gouse

Mr. and Mrs. Richard and
Susan Granville

James H. Gray, M.D., PA.
Mrs. Janet J. Green

Mr. Milton D. Greenbaum
The Grodzins Fund

Helen Larson and Charles
Glenn Grover *

Emanuel Gruss & Riane Gruss
Ms. Collot Guerard

Mr. and Mrs. Robert C. and
Barbara Gunness

Mr. George F. Gunning

Mr. John R. Haddick

Ms. Amira Hafez

Mr. Jacques G. Hager

Lynn H. and Dr. Joseph R. Halperin

Mr. and Mrs. Leo and Lorraine
Halpert

Dr. Safei E. Hamed

Mr. and Mrs. Richard and Mary
Ann Hanley

Mr. John G. Harding
Mr. and Mrs. Richard Harris
Ms. June O. Hauck* ®
Mr. Edward J. Hawie

Roberta A. Heath, B.S.N., M.S.N.,
M.B.A.

Ms. Melanie S. Henry

Ms. Lois M. Herrmann *

Mr. Patrick Herwig

David P. Hill, Ph.D.

Mr. Eugene J. Hinman

Hobbs Family Charitable Trust
Dr. and Mrs. Joseph Hoeg

Mrs. Mary L. Hoffacker

Mr. and Mrs. David L. and Frances
J. Holman, C.P.A.

Mr. and Mrs. Allan M. Holt
Mr. Charles R. Hoskins

Mr. Grover D. Hott* -

Mrs. Sharon C. Hott* &

Mr. and Mrs. James and Sharon
Hourihan

Mr. and Mrs. Robert L. Howell
Mr. and Mrs. Ernie L. Hudson
Mrs. Nola R.1 Huffman

Mr. Harold L. Hughes

Mrs. Nancy R. Hughes*

Hull Family Trust

The Hullar Foundation

The Hultquist Foundation

Mr. Hugh R. Humphrey

Ms. Ethelmae Humphreys

Ms. Sandra D. Hymowitz

IBM International Foundation
Mr. Christopher Ihde *

Mr. and Mrs. Roger Irvine

J. Taylor Crandall Revocable Trust
Ms. Mary A. Jacobson

Mrs. Charlotte K. James *

Mr. Enrique James

Dr. Tariq Jamil

Mr. Joseph F. Jansen, Sr.
Mr. Alfred E. Janssen

Dr. and Mrs. William H.
Jarrett II, M.D. ©

Ms. Ida D. Jeffries

Ms. Elsa L. Jenkins

Mr. Charles L. Jennings

The Jenny Fund Against Cancer
Dr.and Mrs. Allen D. Jensen *
Mr. William G. Jepsen, Jr.
Jewish Guild Healthcare

Mr. Ralph N. Johanson, Jr.

Ms. Nancy Johns

Ms. Sylvia S. Johnson

Johnson & Johnson Family of
Companies ¢

JTs Chrysler Jeep Dodge

JTs Kia

Mrs. Mary L. Judge

Judith H. Rivkin Revocable Trust
The Juliette RP Vision Foundation
Mr. Wolf Kahn

Mr. Donald J. Kalil *

Kalkin Family Foundation, Inc.
Mr. Gary E. Kallen

Mr. and Mrs. Marshall Kaplan
Mr. and Mrs. Herbert Kasoff

Mr. David A. Katz

Mrs. Mary Ellen Keck

Ms. Lavinia W. Kelley

Ms. Margot J. Kelly

Kelly Gregory Foundation

John B. Kerrison, M.D.

Nand Lal Khemka

Ms. Mary G. Kibler

Clarence & Ida Klassen Charity
Foundation

Mr. Andrew P. Klein

Mr. Theodore Klein

Ms. Susan A. Kline

Knights Templar Eye Foundation ¢
Mr. John J. Knoerl

Mr. and Mrs. Robert P. Kogod W
Mr. and Mrs. Donald L. Kohn
Livingston and Saranne Kosberg
Abraham Krasne Foundation
Mr. Richard Kresch

Mrs. Patricia A. Krevans

Mr. Rajesh Krishnan

Mr. and Mrs. Daniel H. Krivit
Dr. Jane Kroger Wt

Mr. Kevin A. Kubach and
Ms. Ruth Finglass

Steven M.S. Kurtz, Ph.D.

Mr. David E. Labovitz

Ladies Auxiliary of FOE 1067
Dr. Adewale A. O. Laditan
Mrs. Jean S. Lake

Mr. Willie B. Lamouse-Smith
Mr. John R. Lampe

Mr. Stephen Langley, I11
Mrs. Zdenka Larson* -
Lavery Foundation

Mrs. Kathleen M. Lawrence
Mr. and Mrs. Scott J. Lederman
Mrs. Jeanne L. LeDoux™ Wt
Paul P. Lee, M.D.

Dr. David Eric Lees and
Ms.Danielle Huntington Lees

Mr. D. Michael LeFever
Dr. Robert F. Leheny

Mr. Raymond E. Leidinger
Mr. John Lemkowski

Mr. Nihal G. Lenora

Ms. Ruth Levi

Mr. Ronald Levin

Charles & Margaret Levin Family
Foundation

Levinson and Lee Family
Charitable Fund

Mr. and Mrs. William and
Elizabeth Levy

Robert M. and Diane v.S. Levy
Family Foundation ¥

John B. and Judith Brown Levy Fund
David E. Liebeskind, D.D.S., LLC
Mr. Joseph L. Liegl

Mr. O. James Lighthizer

Lions Club of Upper Marlboro

Lions Vision Research
Foundation Inc. &?

Mrs. Katherine M. Loughlin
Laura and Leonard Loventhal
Mr. Hollington T. Lu

Dr. and Mrs. Peter Lucas

Ms. Christina E. Luedke

Mr. Theodore C. Lutz

Mr. Waymon L. Lynch

Mr. David M. Lynn

Mr. Anthony Madrigale

Mr. and Mrs. John S. and
Desiree Magney

Mr. Franklin V. Magnusen
Mr. Thomas J. Maholchic
Mai Land Corporation

Mr. John M. Maloney

Mr. Dominic E. Manfredini
Ms. Marilyn E. Manser
Marie Kennedy Foundation
Mr. Andrew Marriott

J. Willard & Alice S. Marriott
Foundation

Bennett and Dobra Marshall
Family Fund

Mr. M. Lee Marston

James B. Martel, M.D.

Glenn R. Martin

Ms. Ann Peters Marvin

Mr. and Mrs. John J. Mason
Mr. Peter B. Max

Mr. Robert W. Maxwell

Mr. James W. McBride
Russell L. McCally, Ph.D.

Mr. Robert McCants

Ms. Camilla McCaslin

Hugh P. McCormick Trust
Drs. Peter J. and Jan M. McDonnell
Mr. Daniel E. McLain

Mrs. Cynthia S. McLean

Mr. Charles J. McLennan, Jr.
Mr. John M. McNally

Mr. Robert C. McNally, Jr.
Mr. Michael J. McGreal

The Merck Company Foundation ¢
Mr. John Merkl

Kenneth A. and Jo A. Merlau
Ms. Helen M. Meyer

The Harvey M. Meyerhoff Fund, Inc.
Mr. Mark Meyers

Michael A. O'Bannon Foundation
Michelle S. Leavy Living Trust
Robert E. Michelson

Albert T. Milauskas, M.D.*

Mr. Harold F. Miles

Mr. and Mrs. Michael Miller
Redonda G. Miller, M.B.A., M.D.
Mr. Rodney E. Milnes

Janet M. and Bill Mitchell

John Mitchell, Jr. Trust ¢

Mr. and Mrs. Herbert Mittenthal

Mr. and Mrs. John W. and
Dorothy P. Moffett

Dr. Surya Mohapatra

Mr. Daniel Molerio

Mr. Allan S. Moller

Ms. Marie T. Molnar

Mr. Robert P. Moroney

Mr. and Mrs. Walter Mossberg

Dorothy Morris Mudd
Revocable Trust

Mr. Masanori Murakami

Mrs. Kristen M. Murphy

Dr. and Mrs. Robert Murphy

Mr. Thomas S. Murphy

The MUSE Foundation, Inc.

Israel & Mollie Myers Foundation
Nacuity Pharmaceuticals, Inc.
Mr. Albert G. Nahas

Ms. Ida Kay Nakano-Minami

Mr. Lona Nallengara

Ms. Helen G. Nassif

Ms. Theresa H. McNeil

Ms. Francine Neall

The Neighbors Family Trust

Dr. Donald S. Nelinson

Mrs. Jane R. Nelson

Mr. George J. Nemphos**

Mr. and Mrs. Willoughby Newton III

The Nextgen Foundation
Charitable Trust

The New York Community Trust
Mr. Raymond C. Nichols

The Nichols Foundation

Dr.Linda Z. Nieman

Honorable Arthur L. Nims III

Mrs. Mary L. Norris

Lawrence C. and Melanie Nussdorf
Mr. Peter M. Obrien

Ms. Elizabeth M. O'Connell

Oestreicher Family Charitable
Gift Fund

Mrs. Shirley K. Offit

Elaine M. O'Malley Living Trust
Ms. Lila E. O'Meara

Onaway Island Fund

Mr. Thomas F. O'Neil, Jr.

Ms. Maria Orellano

Mr. Ernest T. Oskin

Mrs. Susan Oster

Ms. Kathryn L. Oursler

William & Ella Owens Medical
Research Foundation ¢

Mrs. Shirlee Page

Paladin Consulting Group, Inc.
Palulis Family Foundation

Mr. Peter Parapiglia®
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Ms. Rose Parapiglia Wt

Mr. and Mrs. Raul H. Paredes
Mrs. Sarada Parthasarathy
Mr. Devji L. Patel

David Paton, M.D.

James A. Patterson Revocable
Trust

Mr. Jonathan Pavlovcak

Mr. Paul L. Peck, Jr.

Ms. Susan Perdue

Edward C. Perko, P.E.

Ms. Susan M. Perrin

Dina Perry Charitable Fund
Dr. Damon J. Pettinelli

Ms. Leslie J. Pfenninger *
Pfizer Foundation ¢

Mr. Ray Piland III

Ms. Dolores M. Pope* &

Mr. and Mrs. Marc Pritchard
The Proctor Family Gift Fund
Maximilian Psolka, M.D.
Harry and Cristina Quigley
The Norman Raab Foundation ¢
Race to Erase MS ¢

Dr. Yammanuru Ramulu
Mrs. Barbara Raso

Mr. Burris Ray III

Mr. Timothy Reddy

E. Lara Reduque, Ed.D.

Mrs. Marilyn S. Reiner *

Mr. and Mrs. B. Coleman
and Judy Renick

Mr. John P. Requa
Richard J. Moriarty Charitable

R & Z Sass Family Foundation
John and Nancy Sasser Fund
Ms. Julia L. Sayles

Mr. Oscar I. Schabb

Terry and Sharon E. Schadoff

Milton Schamach Foundation, Inc.

Mrs. Mary L. Schapiro and Mr.
Charles A. Cadwell

Ms. Kunigunde E. Schneider
The Arnold R. Schunick Trust
Mr. Elley F. Schuster

Daniel M. Schwartz, M.D.

Mr. Timothy B. Schwinabart
Mr. William Scott

Dr. and Mrs. Ivan Selin

Mr. Gzim Selmani

Scott Seo, M.D.

Eileen and Hollis Seunarine
Jacob S. Shapiro Foundation
Rajender C. and Anugrah Shaw
Mr. David F. Sheaffer

Mr. and Mrs. Paul and Trina
Shiffman

Mr. Stephen D. Shively
Mr. James D. Shockey;, Jr.
Ms. Beverly M. Shoemaker
Mr. Symcha Shpak

The Shulsky Foundation ¢

Mr. and Mrs. Lee M. and Judy
Silverman

Ms. Barbara E. Simerl
Mr. Albert B. Simon
Ms. Emina Siskovich
Sandra and Larry Small

Leon Strauss, M.D., Ph.D.
Ms. Judy P. Strickland
Strouse Family Fund

Ms. Joan B. Sullivan

Dr. and Mrs. Don Sumerlin

Marc Sumerlin and Cassandra
Hanley

Ms. Gabrielle Lien C. Sun
Janet B. Svirsky, Ph.D.

Ms. Edith J. Sweeney and
Ms. Anita Sweeney

Mrs. Anne P. Syed

Mr. Jan Szilagyi

Mr. Michael W. Tai

Mrs. Lorraine Talmo

Mr. Hal W. Taylor

Tenleytown, LLC.

Mr. and Mrs. M. Whiting Thayer
Mrs. Becky Thomas

Richard J. Thomas, M.D., M.P.H.
and Mrs. Anne D. Thomas

Mr. and Mrs. Dennis L. Thompson
Dr. and Mrs. John T. Thompson
Mr. and Mrs. Tyrone T. Throop
Bill and Normal Tiefel W

TPG Global, LLC

Mr. Charles C. Tracy, Jr.

Philip and Regina Trainer

Mr. Danh Tran

Ms. Hien T. Tran

Mr. Glenn E. Tremper

Mr. David L. Tripp

Mr. and Mrs. James and
Bobbie Troutman

Mark O. M. Tso, M.D.

Mr. and Mrs. Donald R. Wolfe *
Ms. Marcella E. Woll* Wt
Mr. Larry Woodridge
Mrs. Lynn R. Woodruff
Ms. Aleda C. Wright

Mr. Richard M. Wrona
Ms. Sara Yeterian

Ms. Izumi Yoshimoto
Mrs. Machiko Yoshinaga
Eleanor F. Young**

Ms. Florence M. Young
Mr. and Mrs. Thomas A. Young
YourcCause, LLC

Ms. Perida Zamani

Mrs. Jane A. Zazworsky “
David S. Zee, M.D.

Mrs. Joan E. Ziaylek

Mr. Stephen Zilliacus
Harold and Nancy Zirkin
Mr. Jack C. Zoeller

Mr. John A. Zora

Mr. Howard Zucker

Mr. and Mrs. Joseph C. and
Betty Zuray

* Deceased
G Grant

B Breckenridge Lifetime Giving
Society (S3M+)

W William Holland Wilmer Lifetime

Giving Society (SIM - $2.9M)

LLegacy (estate plan or life
income gift)

Fund Mr. and Mrs. William E. Smith, Jr.
Mr. and Mrs. Gilbert W. Smith, Sr.
Robert H. Smith Family Foundation W

Rev. M. Vincent Turner
Mr. Adam Turoff

Frederick W. Richmond Foundation
Mr. Peter Riddleberger

William & Susannah Rienhoff
Family Fund

Mr. Richard A. Riggs

Ms. Betty Jo Roach

Ms. Anne Roberson
Robert W. Baird & Co., Inc.

The Robert & Carole Winter
Family Fund

Mrs. Charlotte N. Roberts
Mrs. Mary Jane Roberts
Ms. Helen B. Robertson

Mr. and Mrs. Brooks C. and
Constance B. Robinson

Rogers-Wilbur Foundation, Inc.
Ms. Sylvia S. Rohrbaugh

Mr. and Mrs. Robert J. Romadka *
Mr. Lawrence E. Rooney;, Jr.
Eileen and Enrique Roque

Ms. Ingrid Renate Rose *

Mr. Eugene T. Rossides

Rothkopf Charitable Fund

Rothschild Charitable
Foundation Inc.

Louise Sloan Rowland
Charitable Fund

H. Rubenstein Family Charitable
Foundation

Mr. Imad A El Saad

Mrs. Carol L. Sachar

Mrs. Jane K. Sadler

Salisbury Wicomico Lions Club
Mr. J. Phillip Samper
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Mr. Bart R. Smole

Mr. and Mrs. Kevin and
Barbara Smole

Mr. Donald E. Smolinski
Robert C. Snip, M.D.
Mr. Stephen H. Sober

Oliver and Harriet Sockwell
Foundation ¢

Mr. Gabriel Sod Hoffs
Mr. George M. Solomon
Ms. Larcy Sorensen
Mrs. Sharon Sorensen

The Girardeau A Spann
Charitable Fund

Mr. Kenneth R. Sparks
Ms. Stella Y. Spear
Dr. Christopher N. Spongberg

Paul & Amy Sponseller
Charitable Fund

Dr. and Mrs. Charles H. Spragg
Ms. Maria Stavrakis

Mrs. Lina A. Steele

Mr. William R. Stewart*

Dr. Louis T. Steyaert

Ms. Tonya M. Stiel

Mr. M. Ronald Stiff

Mr. Mark S. Stires

Rebecca A. & Bradley A. Stirn
Ms. Rosemary Stitely

Ms. Sarah S. Stoner

Thomas H. Stoner

Mr. Lowell P. Strader

Mrs. Marilyn Strahl

United Way of Central Maryland
Unity Biotechnology, Inc.

Mr. and Mrs. Thomas E. Utz

Ms. Joyce Vanorden

‘W. Thomas Forrester Trust

Mr. Edward Wagner

Mr. Richard Waitzer

Mr. John R. Walker

The Wallace Living Trust

Mr. and Mrs. James H. and
Lark Wallwork

Richard J. Walsh, M.D.

Mr. and Mrs. Ronald and
Nancy Walton

Mr. William H. Walton, I1I
Warach Family Fund

Robert F. Ward, M.D.

Ms. Lillian F. Warfield**

Mr. Henry T. Waring

Mrs. Barbara J. Warner

Mr. and Mrs. Burns H. Waters III
Mr. John W. Weaver

Ms. Diane M. Weber

Mr. Edward H. Welbourn III

Dr. and Mrs. Robert B. and
Elizabeth* Welch *

Mr. Reeves C. Westbrook

Mrs. Dorothy D. Wharton

Mr. and Mrs. John B. Wheeler
Ms. Barbara J. Williams

Mrs. Karen B. Wimberly *

Dr. Bruce A. Winter

Mr. and Mrs. Joseph M. Witcher
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