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By Lynda Charters; 
Reviewed by Alina V. Dumitrescu, MD

THE MOST COMMON disorders in pedi-
atric ophthalmology are amblyopia, strabismus, 
refractive errors, and inherited eye diseases, ac-
cording to Alina V. Dumitrescu, MD, who looks 
forward to new treatments in the coming decade.

Dumitrescu is a clinical assistant professor of 
pediatric ophthalmology at the University of Iowa 
in Iowa City, Iowa.

A M B L Y O P I A
The current mainstays of therapy are glasses and 
occlusion of the eye with the better vision. Treat-
ment responses vary based on a number of factors 
including age; initial visual acuity (VA); cause, 
duration, and severity of the amblyopia; patient 
compliance; and speed of tapering of treatment 
and concomitant conditions.

One new emerging treatment is liquid crys-
tal glasses (OphthoCare Ltd, Bat Shlomo, Israel), 
which provide electronically controlled intermit-
tent occlusion of the dominant eye by fast flick-
ering between on-and-off occlusion, Dumitrescu 
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Wilmer Eye Institute, 
Johns Hopkins University 
School of Medicine (tie)
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University of Miami Miller 
School of Medicine (tie)

3
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Harvard University

4
W.K. Kellogg Eye Center, 

University of Michigan

5
Wills Eye Hospital, 

Thomas Jefferson University

6
Duke University Eye Center, 

Duke University Hospital

7
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Carver College of Medicine

8
Stein & Doheny Eye 

Institute, 
UCLA

9
Casey Eye Institute, 
University of Oregon

10
Cole Eye Institute,
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11
Moran Eye Center, 

University of Utah

12
Byers Eye, 

Stanford University

2020 SURPRISE 

By Lynda Charters

T
he year 2020 dished up a November surprise with a tie between Bas-

com Palmer Eye Institute and the Wilmer Eye Institute at the top of 

the rankings for Best Overall Program in the Ophthalmology Times® 

Best Program Survey.

This marks the first time in the history of the survey that there has been a tie. 

The survey also found that the high-achieving programs from the 2019 sur-

vey maintained their levels of excellence and stayed within the ranks of the 

Top 12 programs in the country, although the evaluation of the Clinical Care 

Program segment of the survey saw 3 newcomers to the Best of the Best 

and 1 new addition to the list of Best Residency Programs. 

The health care professionals involved in these exceptional programs are 

to be congratulated for their continuing successes. The results were deter-

mined based on a survey sent by Ophthalmology Times® to the chairpersons 

and residency directors of programs across the US.

B E S T  P R O G R A M S

BEST OVERALL PROGRAM
The Number 1 and Number 2 ophthal-
mology programs in the country in 2019, 
Bascom Palmer Eye Institute and the 
Wilmer Eye Institute, repeated this year, 
but with a twist—the programs tied for 
first place. 

B A S C O M  P A L M E R  E Y E 
I N S T I T U T E :  A N  E Y E 
T O  T H E  F U T U R E

“The Bascom Palmer Eye Institute is 
incredibly honored to be named the 
Best Overall Program and the Best 
Residency Program once again in the 
Ophthalmology Times® survey,” said 
Eduardo Alfonso, MD, Kathleen and 
Stanley J. Glaser Chair in Ophthalmol-
ogy, and director, Bascom Palmer Eye 
Institute, University of Miami Miller 
School of Medicine. “Since its found-
ing, Bascom Palmer has been making 
life-changing discoveries in every field 
of ophthalmology.”

Alfonso said he credits the institute’s 
focus on the future for its success. 

“We focus on the future to expand 
knowledge about eye disease at a rapid 
rate,” he said. “We are advancing inter-
disciplinary translational research in 
gene therapy, prosthetics for the cornea, 
retina, optic nerve and orbit, advanced 
diagnosis and treatment of cancer, and 
stem cell therapy.” 

International collaborations at Bas-
com Palmer are an important focus. 

“Looking forward, we are determined 
to continue to work closely with our 
colleagues around the world in advanc-
ing our understanding of vision prob-
lems and finding new treatments for 
our patients,” Alfonso said.

Artificial intelligence (AI) is moving 
to the forefront in diagnosing, treat-
ing, and managing ocular disease using 
international collaborations to harness 
efficiency and discovery. 

Alfonso said Bascom Palmer’s Arti-

Bascom Palmer,  
Wilmer Eye  
tie for top spot 
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3chairman’s letterchairman’s letter

Saluting ophthalmology’s Best Programs
Mike Hennessy Sr, Chairman and founder of Ophthalmology Times®’ parent company, MJH Life Sciences™

WELCOME TO NOVEMBER, and the lat-
est issue of Ophthalmology Times,®  featuring our 
Best Programs rankings for 2020. 

While 2020 has been anything but normal, oph-
thalmology programs across the country continue 
to adapt and overcome the hurdles of the coronavi-
rus disease 2019 (COVID-19) pandemic. For the first 
time in the history of our rankings, we have a tie 
for the top spot as Best Overall Program, with Bas-
com Palmer Eye Institute and Wilmer Eye Institute 
both claiming the top honor.  

Our survey also found that the high-achieving 
programs from the 2019 survey maintained their 
levels of excellence and stayed within the ranks of 
the Top 12 programs in the country. We highlight 
the survey on the cover of this issue. 

On the cover, we also look at how paradigm-
shifting treatments for pediatric ophthalmic 
patients continue to show  promise. Alina Dumi-
trescu, MD, discusses new options on the horizon. 

In surgery, we take a look at the challenges of 
residency training during the COVID-19 pandemic. 
Even the simplest of tasks and paperwork can be a 
challenge, especially for international candidates. 
Many physicians, both American and foreign, have 
been forced to start their training on an emergency 
license. We also discuss innovations in retinal sur-
gery with Audina Berrocal, MD. She notes that the 
latest advances include 3-D surgery, intraoperative 
optical coherence tomography (OCT), new stains, 
instrumentation that consists of smaller-gauge, 

disposable advanced technology, and advanced vit-
rectomy probes.

We continue to see myriad innovations in ther-
apeutics, and in this issue we examine the Brain 
Health Assessment in Macular Degeneration study. 
This cross-sectional study is investigating whether 
repeated intravitreal anti-VEGF injections for treat-
ment of neovascular age-related macular degenera-
tion may be impacting cognitive health. Subhransu 
K. Ray, MD, PhD, points out that while the study 
does not establish a causal link between cumu-
lative doses of anti-VEGF injections and cogni-
tive function, the data demonstrate an association 
between higher treatment number and increased 
risk of mild cognitive impairment.

We are always excited to highlight new innova-
tions in device technology. In this issue, we seek 
to clarify the current nomenclature of extended 
depth-of-field IOLs. 

Clinical diagnosis continues to provide inter-
esting new insights in ophthalmology. We talk to 
Melinda Chang, MD, who details how artificial 
intelligence is being used in the field to provide 
important information for treating children with 
cortical visual impairment. She notes that the tech-
nology can detect papilledema from fundus photo-
graphs and characterize visual function and ocular 
motility in nonverbal individuals via eye tracking.

Ocular gene therapy is offering hope for the 
treatment of inherited diseases. Progress in this 
area has led to a new standard of care for patients 

with inherited retinal diseases, according to Kim-
berly Stepien, MD.  She explains that the eye is an 
attractive target for in vivo gene therapy because 
therapy can be delivered locally and inflammation 
may be reduced because the eye is an immune-
privileged organ. 

Imaging remains a key area for innovation. In 
this issue, we look at-home diagnostic testing, 
such as home-based OCT, which offers the oppor-
tunity for personalizing disease management by 
providing inter-visit information that allows phy-
sicians to catch progression or recurrence as soon 
as it happens.

Our special section focuses on current clini-
cal considerations in dry eye. Cynthia Matossian, 
MD, FACS, ABES, looks at new treatment options, 
including the introduction of lifitegrast 5%, mul-
tiple treatments for underlying meibomian gland 
dysfunction, and higher-concentration CsA for-
mulations for a robust armamentarium of treat-
ment options.

We also offer some insight on increasing your 
practice’s reach, relevance and revenue with clini-
cal trials. Jason R. Chin, OD, FAAO, and Gary W. 
Jerkins, MD, discuss how you can add to your bot-
tom line while at the same time helping patients 
and giving back to the field.

As the colors of fall burst forth, we continue to 
provide cutting-edge advancements to help you nav-
igate the hurdles of 2020. Thank you for joining us, 
and enjoy this issue of Ophthalmology Times.® ■

What’s Trending

Facebook

Like Ophthalmology Times® at Facebook.com/OphthalmologyTimes

See what the ophthalmic community is reading on 
OphthalmologyTimes.com

eNewsletter
Sign up for Ophthalmology Times’® weekly 
newsletter at https://bit.ly/2OqBJ56.

John Bladden, MBBS, BSc, MRCS, PGCert, PhD, FRCOphth, consultant 
ophthalmologist and oculoplastic surgeon, King’s College Hospital NHS 
Foundation Trust, London, UK, speaks on the institution’s workflow 
adjustments amid the coronavirus pandemic, including an increase in virtual 
appointments. 
Go to OphthalmologyTimes.com/view/responding-adapting-to-covid-19-
protocols-in-the-uk

Video
1 Researchers identify pink eye as possible 

primary symptom of COVID-19
OphthalmologyTimes.com/view/coronavirus-pink-eye-symptoms

2 Alan S. Crandall, MD, remembered for 
impact on ophthalmology 
OphthalmologyTimes.com/view/alan-s-crandall-remembered-for-
impact-on-ophthalmology

3 Financial planning amid a pandemic: Part II
OphthalmologyTimes.com/view/financial-planning-amid-a-
pandemic-part-ii
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What do we really know?
Planning is important even when “nobody knows nothing”

ONCE, WHEN I WAS a young 
faculty member in Los Angeles, I was 
invited to my chairman’s office.  

“I think it would be good for you to 
go to business school,” he said, couch-
ing it as a way to hone my manage-
ment, leadership and finance skills 
for the future. He said medicine had 
changed since he was a young faculty 
member and there was less room for 
error and more need for planning and 
being proactive. In retrospect, I think 
he realized that I knew (or thought I 
knew) enough to make me dangerous. 

Because the motion picture indus-
try is so prominent in Los Angeles, it 
may not surprise you to learn that my 
business school professors on occasion 
used examples from those companies 
to illustrate certain business principles.  

One day, a professor spoke about the 
problems that resulted when a com-
pany that had no experience in enter-
tainment decided to purchase a large 
successful movie studio. A group of ex-
ecutives from the acquiring company 
came to Los Angeles to meet with the 
people running the studio.  The pre-
sentation focused on the plans to pro-
duce 4 new movies in the coming year.  

“We project that one will be a block-
buster, one will make a little money 
and two will be ‘bombs’” reported the 
seasoned Tinseltown executives. 

After the meetings, the visitors flew 
thousands of miles home and relayed 
the information to the big bosses there.  
About a week later, the executives in 
Los Angeles received a phone call.  
“We have discussed everything you 
told us and decided that we only want 
you to produce the blockbuster and 
the other movie that will make money, 
but not the two movies that will lose 
money” was the feedback.

This anecdote generated a lot of 
laughs because everyone who makes 
movies knows that predicting in       
advance which films will be box of-
fice successes is pretty much a crap-
shoot. One old-time movie mogul is 
famous for a quote describing the 

predictive powers of people like him 
after a multi-decade career:  “Nobody 
knows nothing.”

This phenomenon is also present in 
the finance industry, where large com-
panies with many analysts and experts 
are routinely unable to convert all their 
research and brain power into invest-
ments that outperform amateur inves-
tors putting their hard-earned dollars 
into passive index funds. Time and 
again, future events and market move-
ments have proven to be unknowable.

Fortunately, medicine is a science 
and time has proven that ophthalmolo-
gists can indeed plan and position our 
practices for future success. We can 
fairly accurately project the needs for 
our services, the number of patients we 
can see in our clinics and surgeries we 
can perform in our operating rooms. 
We can protect our loyal employees 
who rely on us for their livelihoods and 
ability to feed their families.

Until now. Or so it seems some days. 
Intelligent and hardworking scientists 
from academic institutions and large 
well-funded government agencies have 
developed extremely rigorous mod-
els to project what will happen in the 
next few months as the pandemic en-
ters the wintertime cold-and-flu sea-

son. Recently, I had the opportunity to 
review a fascinating graph that plotted 
out the projections of 7 or 8 of these 
models. Some of the calculations reveal 
the prevalence of new infections stay-
ing fairly constant while other models 
predict an onslaught of the disease dra-
matically worse than what we encoun-
tered earlier this year when governors 
ordered us to shut down clinics and 
surgery centers for all but the most ur-
gent of problems. Still other models tell 
us that the number of cases will de-
cline!  One of my colleagues summed 
things up this way:  “Nobody knows 
what will happen.”

So what do we ophthalmologists 
do? Hope for the best but plan for the 
worst? How do we reassure our loyal 
hardworking staff that their jobs and 
paychecks will be there?

Maybe we do live in a time of med-
icine when “nobody knows nothing.” 
However, I feel confident that oph-
thalmologists will rise to the chal-
lenge of caring for our patients and 
our staff during this time when so 
much is uncertain. ■

He can be reached at 727 Maumenee Building
600 N. Wolfe St., Baltimore, MD 21287-9278  
Phone: 443/287-1511 Fax: 443/287-1514
Email: pmcdonn1@jhmi.edu

By Peter J. McDonnell, MD
director of the Wilmer Eye  
Institute, Johns Hopkins 
University School of Medicine, 
Baltimore, and chief medical 
editor of Ophthalmology Times®.

Clinical Diagnosis
1 Looking to the future of 

pediatric ophthalmology  
New paradigm-changing treatments for 
young patients are on the horizon. 

36 Good nutrition optimizes 
ocular surface in premium 
cataract patients 
Proactively optimizing the ocular 
surface through nutraceutical 
supplementation and tropical drop 
therapies improves patient outcomes.

Surgery
19 Changing patient 

conversations around 
cataract surgery 
Pandemic has caused unprecedented 
changes in ophthalmic care and 
delivery of cataract surgery.
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ficial Intelligence and Computer Aug-
mented Vision Laboratory is develop-
ing personalized and customized digital 
glasses to augment vision of patients who 
have lost their vision from various con-

ditions including glaucoma, age-related 
macular degeneration (AMD), retinitis 
pigmentosa, or strokes. 

“Our teams of scientists and clini-
cians are also developing AI algorithms 

to analyze vast databases of digital 
images to diagnose eye diseases, a 
step that could revolutionize eye 
care in underserved communities 
around the world,” he explained. 

Alfonso noted that as the oph-
thalmic community around the 
globe was preparing to celebrate 
vision beyond 20/20, everyone has 
been faced with the challenge of 
delivering care during the corona-
virus disease 2019 (COVID-19) pan-
demic, which required dramatic and 
immediate adjustments in opera-
tions and development of new pro-
cedures and protocols throughout 
the entire organization. 

“Our team turned the COVID-19 
challenge into new opportunities 
to deliver clinical care more effec-
tively, while advancing our research 
collaborations and medical educa-
tion programs worldwide,” he said. 

Examples include quickly transi-
tioning to telehealth, incorporating 
hybrid visits when on-site imaging 
or testing was needed, and using 
other innovations in ophthalmic 
technology. Bascom Palmer also 
moved its extensive medical edu-
cation program entirely online. 

“Our Global Center for Ophthal-
mic Education converted all of our 
lectures, grand rounds, and journal 
clubs to an online video platform,” 
Alfonso said. “We then opened it 
up to other residents, fellows, and 
ophthalmologists worldwide. Each 
week we host 12 to 15 programs 
with professionals, and to date pro-
fessions from more than 125 coun-
tries have logged in.”

Alfonso added that Bascom Palmer 
launched www.BascomPalmerLearn.
org, a new online portal that will 
provide an ever-increasing collec-
tion of our educational programs.

W I L M E R  E Y E 
I N S T I T U T E  F O C U S : 
C L I N I C A L  C A R E 
A N D  R E S E A R C H

In recognition of the achievement, 
Peter J. McDonnell, MD, director of 
the Wilmer Eye Institute, Johns Hop-
kins University School of Medicine, 
Baltimore, pointed out that 2020 
has proved to be a special year in 
the history of the Wilmer Institute 
and American medicine. 

“I have never been more apprecia-
tive of the efforts of the more than 
200 faculty and over 1,000 employ-
ees who move Wilmer forward,” he 
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said. “Our physicians, nurses, residents, fellows, and 
staff members have been tireless and courageous 
in responding to the needs of our patients, and our 
scientists have furthered their research programs.”

McDonnell said the recognition from peer oph-
thalmologists around the country this year will be 
particularly meaningful to his colleagues at Wilmer 
and Johns Hopkins. 

“I wish to offer my congratulations to the mem-
bers of all the other departments noted in the sur-
vey,” he added. 

A big accomplishment this year, according to McDon-
nell, was the report by the institute researchers of 
the finding of a high density of the ACE2 receptor, to 
which the novel coronavirus attaches, on the ocular 
surface. Trainees continue to master the enormous 
amount of information they are being taught while 
also serving on the front lines of the pandemic.

The Massachusetts Eye and Ear Ophthalmology 
program gained a spot in the 2020 survey by moving 
into the Number 3 position. The Cole Eye Institute 
at Cleveland Clinic and Byers Eye at Stanford Uni-
versity rounded out the Top 5. Both programs joined 
the list of the Top 12 Overall Programs this year.

BEST RESEARCH PROGRAM
The 3 top spots in 2020 were occupied, in respective 
order, by the Wilmer Eye Institute, Massachusetts Eye and 
Ear, and the W.K. Kellogg Eye Center. Wilmer kept its hold 
on the first slot, Mass Eye and Ear moved up a slot, and 
W.K. Kellogg vaulted up 4 spots for its impressive showing. 

W I L M E R  E Y E  I N S T I T U T E : 
A  G R E A T  L E G A C Y

Laura Ensign, PhD, the Marcella E. Woll Professor, 
Vice Chair for Research, Wilmer Eye Institute Cen-
ter for Nanomedicine, said it was an honor for the 
program to be recognized by its peers. 

“It is truly an honor to be awarded Number 1 
Research Program in the United States by the Oph-
thalmology Times ® survey,” she said. 

Ensign pointed out that the research program at 
Wilmer is steeped in tradition. 

“When Dr. William Holland Wilmer planned the 
Wilmer Eye Institute, it was his vision to put patients, 
ophthalmologists, scientists, students, operating rooms 
and laboratories all under a single roof,” she said. 
“In short, he knew that research would make us bet-
ter doctors, and better able to serve our patients.”

Ensign said that Wilmer’s vision continues to live 
on through the program’s integrated teams of clini-
cians and researchers who work together to solve 
the most challenging ophthalmic problems of today. 

“We believe this integration is the catalyst for true 
advancement, and that the research we are doing 
today will transform the medical outcomes in oph-
thalmology tomorrow,” she said. 

Ensign also pointed out that Wilmer’s research 
program is consistently recognized by the larger sci-
entific community, including the National Eye Insti-
tute, which has provided more funding to Wilmer 
than any other university system. 

“In 2019, Wilmer faculty members were awarded 

more than $40 million in grant funding,” she said. 
“This supports a wide breadth of research programs, 
including fundamental studies of development and 
mechanics, genetics, disease pathogenesis, clinical 
trials, epidemiology, translational research, and more.” 

Moreover, Ensign noted that Wilmer is one of 
the top departments at Johns Hopkins University in 
terms of reports of inventions submitted annually, and 
Wilmer faculty established 12 new startup companies 
to translate laboratory findings into new therapies.

“As vice chair for research at Wilmer, I am both 
proud of my colleagues and proud to be part of this 
incredible institution,” she concluded. “I know I speak 
for all of us when I say we are grateful for this rec-
ognition by our esteemed peers and Ophthalmol-
ogy Times.®” 

M A S S A C H U S E T T S  E Y E  A N D  E A R : 
S H A P I N G  T H E  F U T U R E 
O F  O P H T H A L M O L O G Y

Joan Miller, MD, the David Glendenning Cogan Pro-
fessor of Ophthalmology, chief of ophthalmology, 
Massachusetts Eye and Ear, Massachusetts Gen-
eral Hospital, and Brigham and Women’s Hospital, 
Chair, Department of Ophthalmology at the Harvard 
Medical School in Boston, noted that the program 
is honored to be recognized in the Ophthalmology 
Times® survey. 

“We are constantly striving for excellence across 
our mission areas in clinical care, research, and 
education. We strive to be an institution where the 
future of ophthalmology is made,” she said. “The 
strength of our department is founded in our large 
and growing faculty, all of who have diverse skills 
and interests.” 

Miller also pointed out that the program at Mas-
sachusetts Eye and Ear has more women faculty 
in leadership positions than any other department 
in the country. 

“As a tertiary care center with the only 24/7 oph-
thalmic emergency department in the region, we 
serve a wide range of patients with diverse pathol-
ogies and we offer the most advanced treatment 
options to all of them,” she said. “We do not have 
resident-only clinics and believe in one class of care 
for all our patients.”

Miller pointed out that during the past 6 months, 
the department has dramatically expanded its offer-
ings in tele-ophthalmology, offering telemedicine 
screenings and hybrid testing options to patient for 
safe and convenient care. 

Moreover, Miller noted that Massachusetts Eye 
and Ear is focused on eliminating blinding diseases 
and disorders of the eye and visual system. 

“Tackling these conditions with a multifaceted, 
multidisciplinary approach has been the mainstay of 
our past success in translational medicine,” she said. 

According to Miller, this approach has led to sev-
eral groundbreaking advancements in clinical care, 
such as proton beam irradiation, photodynamic ther-
apy, anti-vascular endothelial group factor thera-
pies, and the Boston Keratoprosthesis (KPro), which 
have saved sight or improved vision for millions of 
people worldwide. 

“Most of these efforts are organized around Har-
vard Ophthalmology’s 9 multidisciplinary centers 
of excellence and institutes, which provide plat-
forms to advance important breakthroughs across 
the research spectrum, while emphasizing clinical 
care and training,” she said. 

Miller added that Massachusetts Eye and Ear is 
also “one of the four academic centers nationally 
awarded access to work with the American Acad-
emy of Ophthalmology’s Intelligent Research in 
Sight (IRIS) database, as a center with expertise 
in big data.”

Advancing in the 2020 survey are the Casey Eye 
Institute (up 4 spots); Stein and Doheny Eye Insti-
tute (up 2 spots); and  the Duke University Eye Cen-
ter (up 1 spot).

Continues on page 12 : Programs
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BEST CLINICAL CARE PROGRAM
Bascom Palmer repeated this year in the Number 1 spot, 
and the Wilmer Eye Institute and the Wills Eye Hospital 
took the Number 2 and Number 3 slots, respectively.  

B A S C O M  P A L M E R : 
A  D R I V I N G  F O R C E

Alfonso pointed out that the recognition of the 
clinical care program at Bascom Palmer is “a great 
tribute to the entire team, the superb physicians 
and extraordinary staff who deliver care to patients 
of all ages, educate medical students and profes-
sionals, and propel research by making exciting 
discoveries that ophthalmologists worldwide in-
corporate in their practices.”

“We are proud to be a driving force in today’s 
quickly evolving healthcare environment,” he 
explained. 

W I L M E R  E Y E : 
M E E T I N G  P A N D E M I C  C H A L L E N G E S

Wilmer Eye Institute’s McDonnell credited all mem-
bers of the health care staff and their expertise with 
the outstanding response to the patients’ needs 
during this particular trying pandemic with their 
ability to snag the Number 2 spot in Clinical Care, 
which required an immediate pivot to handle the 
tremendous burden of care.

The University of Iowa moved up 3 places, and 
The Wills Eye Hospital moved up 1 spot. The Emory 
Eye Care Center, the Casey Eye Institute, and the 
Cole Eye Institute joined the list of the Best Clini-
cal Care Programs this year. 

BEST RESIDENCY PROGRAM
This year’s standings in the assessment of the residency 
programs resulted in Bascom Palmer securing first place 
for the second year in a row. Massachusetts Eye and Ear 
took the second spot, and the Wilmer Eye Institute took 
the third position. 

B A S C O M  P A L M E R : 
D E V E L O P M E N T  O F  R E S I D E N T S

Steven J. Gedde, MD, the John G. Clarkson Chair 
in Ophthalmology, vice chair of Education and res-
idency program director at Bascom Palmer, said 
recruitment has been a big part of the program’s 
continuing success. 

“We are able to recruit the best and brightest 
medical students into our residency program,” 
Gedde pointed out. “They are all superstars well 
before arriving in Miami, and we create a learn-
ing environment that allows them to realize their 
immense potential.”

Gedde also pointed out that the residents them-
selves play a major role in making the training 

program great, and this allows the program to 
continue to recruit outstanding residents in a self-
perpetuating cycle. 

“We have a depth of faculty in every subspe-
cialty of area, many of whom are 
leaders in the field,” he said. “All 
of our faculty are deeply commit-
ted to teaching the next generation 
of ophthalmologists.”

Gedde also noted that Bascom 
Palmer’s emergency room is con-
sidered a major asset for its train-
ing program. 

“Our residents are act ively 
involved in research, and their schol-
arly activities generally result in pub-
lications in the peer-reviewed litera-
ture and presentations at national 
meetings,” he said. “We support 
our residents during all stages of 
their careers.”

M A S S A C H U S E T T S 
E Y E  A N D  E A R : 
S U P P O R T I V E ,  C A R I N G 
T E A C H I N G  C U L T U R E

This year’s results saw Massachu-
setts Eye and Ear move up to second 
place, up 2 spots from its Number 
4 position in 2019.

The residency training program 
benefits enormously from the breadth 
of clinical and surgical pathology 
that presents to the institution as 
well as the diversity of its faculty 
expertise and interests, according 
to Alice Lorch, MD, MPH, assistant 
professor of ophthalmology and pro-
gram director of the Harvard Oph-
thalmology Training Program at 
Harvard Medical School, associate 
chief for quality for the Department 
of Ophthalmology at Massachusetts 
Eye and Ear.

“Residents learn the foundations 
of ophthalmology and develop inde-
pendence in the Emergency Depart-
ment but also work side by side with 
world-class leaders and experts in 
their fields in the clinic and oper-
ating room,” she said.  

In addition, Lorch said the pro-
gram offers the opportunity to learn 
ophthalmology in diverse settings, 
which include two Veterans Admin-
istration hospitals, Boston Children’s 
Hospital, and Aravind Eye Hospital in India. 

“Surgical training is step-wise and deliberate, with 
foundations in one-on-one and group sessions in 
our state-of-the-art Surgical Training Lab,” she said. 

Lorch added that the program remains focused 
on training leaders in the field of medicine, with 
a goal of giving them the resources they need to 
succeed. 

“Residents are supported financially and with 
protected time to do research and travel to confer-
ences. We also support residents clinically,” she 
said. “For example, we developed a novel Oph-

thalmic Hospitalist Service—which 
now includes 4 faculty members—
for the purpose of resident teach-
ing in the Emergency Department 
and performing inpatient consults.”

The leadership team for the Har-
vard Ophthalmology Residency 
Training Program aims to be flex-
ible and creative, listening to feed-
back and making changes. 

“We aim for a supportive and 
caring teaching culture that also 
holds our trainees to the highest 
standards,” Lorch concluded. “We 
also focus on wellness, with initia-
tives like group mindfulness sessions 
and community-building activities. 
Our program is well-rounded, but 
also provides depth of experience in 
any area of interest for residents.” 

W I L M E R  E Y E  I N S T I T U T E : 
S T R I V I N G  F O R 
E X C E L L E N C E

Fasika Woreta, MD, MPH, an assis-
tant professor of ophthalmology, resi-
dency program director; and direc-
tor, Eye Trauma Center, Wilmer Eye 
Institute, Johns Hopkins University 
School of Medicine, lauded all of the 
programs noted in this year’s survey. 

“This has been an unprecedented 
year in terms of challenges we never 
dreamed of facing and Wilmer and 
Hopkins have been at the forefront 
of clinical care, research, and edu-
cation during the pandemic,” she 
said. “As residency program director, 
I am constantly reminded about what 
makes our program so special: the 
top residents in the country, incred-
ible resources within Wilmer and the 
larger Hopkins community, national 
and international collaborations, and 
world-renowned faculty who are also 
dedicated mentors to our residents. 
Our culture of always striving for 
excellence in the tripartite mission 
inspires me every day.”

Other residency programs that 
moved up in the standings from last 
year were the University of Iowa, Duke 

University Eye Center, and the Casey Eye Institute. 
A newcomer to be congratulated for its appearance 
on the Top 12 list of residency programs this year is 
the Rocky Mountains Lions Eye Institute at the Uni-
versity of Colorado.  

Ophthalmology Times extends congratulations to 
the teams of health-care professionals involved in 
all these programs. ■

PROGRAMS
( Continued from page 9 )

BEST 
RESIDENCY

PROGRAM
1

Bascom Palmer Eye Institute, 
University of Miami Miller 

School of Medicine

2
Massachusetts Eye and Ear,

Harvard University

3
Wilmer Eye Institute, 

Johns Hopkins University 
School of Medicine

4
Wills Eye Hospital, 

Thomas Jefferson University

5
W.K. Kellogg Eye Center, 
University of Michigan

6
University of Iowa, 

Carver College of Medicine

7
Duke University Eye Center, 
Duke University Hospital

8
Casey Eye Institute, 

University of Oregon

9
Moran Eye Center,
University of Utah

10
Stein & Doheny Eye Institute, 

UCLA

11
Cole Eye Institute, 
Cleveland Clinic

12
Rocky Mountains Lions  

Eye Institute, 
University of Colorado
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Increasing your practice’s reach, 
relevance, and revenue with clinical trials
Working as an investigator can prove to be a positive experience for physicians
By Jason R. Chin, OD, FAAO; and Gary W. Jerkins, MD; Special to Ophthalmology Times®

CHOOSING TO BE an investigator for clinical 
trials can be a rewarding experience for practices 
both professionally and financially. As a clinical 
trial site, you are offering participants—who are 

often underserved—an opportu-
nity to benefit from a promising 
treatment they would not other-
wise have received. 

Involved providers and patients 
can feel fulfilled knowing they 
are playing a crucial role in the 
development of a potential new 
therapy or device that may ben-
efit others and the eye-care field. 
Being a clinical trial site requires 
considering many factors to ensure 
it is a right fit for you and your 
practice. Below is a discussion of 
what it takes to be a successful 
site and investigator, as well as 
the why, who, how, and when.

THE WHY
A motivating force behind incorporating clinical tri-
als into a practice is the ability to bring in additional 
revenue. Eye-care practices have suffered adverse 
consequences in terms of the bottom line during 
the coronavirus disease 2019 (COVID-19) epidemic. 

Between income lost during the shutdown and 
now potentially decreased patient volume due to 
safety measures such as social distancing and spac-
ing out appointments, the pandemic will continue 
to take its toll financially. The now common phrase 
“these uncertain and challenging times” speaks 
loudly to the need for practices to seek alternate 
and creative ways to remain financially stable.

Being a clinical trial site brings in additional 
revenue that is separate from the day-to-day busi-
ness of caring for patients. Being paid through an 
outside sponsor or contract research organization 
(CRO) is a known quantity. As an investigator, 
you can depend on a specific source of income—a 
rare sure thing. This means you have more control 
over patient reimbursement, which works out to 
be a higher monetary return per patient encounter 
than can be obtained through third-party insur-
ance reimbursement. Because you know the exact 
amount of income, you have more control over 
your profit margin. Another benefit is the ability 

to exert more control over the utilization of chair 
time. More control and fewer uncertainties are 2 
key aspects of clinical trial participation.

As a clinical trial site, you will interact with new 
patients, ones who may not otherwise have come 
to your practice. This is an oppor-
tunity to add to your patient base 
and build your practice. Being an 
investigator can also provide you 
with enhanced credibility and an 
edge over your competition. It may 
set your practice apart by offering a 
novel treatment or technology.

Being an investigative site also 
is a great way for you to contribute 
to the knowledge base in ophthal-
mic research, as well as boost the 
eye care industry. It is gratifying to 
help bring a promising new treat-
ment or technology closer to real-
ity for improving patient care. At 
the same time, seeing more varied patient types 
can take you out of established patterns, spark 
renewed interest, and pique your curiosity. Being 
an investigator can be personally reinvigorating 
and act as a reset.

THE WHAT
Before you start, take your time evaluating what 
is involved in being a clinical investigation site. 
Here are some important practical and logistical 
questions to ask:

> What kind of trials do I want to do? What types of 
treatments or technologies do I want to study?
> How many patients would I need to enroll and com-
plete to achieve clinically significant findings?
> Is my patient database large enough to accomplish 
my goal, or will I need to recruit outside patients?
> Do I have the space and staff to properly participate? 
This includes enough exam lanes for efficient patient 
flow, a waiting area large enough to accommodate par-
ticipating patients, and sufficient staff and technicians 
to handle the planned patient volume.
> Do I have enough time in my schedule? Am I willing 
to work longer hours and/or weekends? 
> Do I have the proper technology/equipment needed?

When it comes to the financial aspect, think 
seriously about whether participating is worth it. 

You need to decide if you will receive proper fund-
ing for your time. But you also must consider if 
the amount is enough to cover the expenses asso-
ciated with additional staff time, overhead, and 
any materials or equipment that may be needed.

Another factor that should play 
a part in the decision-making pro-
cess is the number of investigators 
required. Perhaps you have partners 
and associates who can share the 
workload. Take note of any outside 
hurdles that may be in place, such 
as the location and accessibility of 
your practice and the cultural diver-
sity of your patient population. For 
example, are there any cultural bar-
riers in your community that would 
make conducting clinical trials or 
recruiting participants prohibitive? 
Keep in mind that participants are 
compensated for their time, there-

fore the income level of your population is a con-
siderable factor.

As clinical investigators who frequently collabo-
rate with Ora, a CRO group specializing in ophthal-
mic product development, our practices regularly 
conduct dry eye and ocular allergy studies. Envi-
ronmental variables such as climate and weather 
can have an impact on patients’ characteristics and 
the data being gathered in these types of trials.

THE WHO
To start, you need a sponsor or supporter. The most 
common source of funding comes from a pharma-
ceutical, device, or contact lens manufacturer. Typi-
cally, as a clinical investigator and trial site, you 
will be working with a CRO. These organizations 
provide support to the pharmaceutical, biotechnol-
ogy, and medical device industries in the form of 
research services outsourced on a contract basis.

Ora is a full-service global CRO dedicated to 
ophthalmology, with an expert approach to clini-
cal trial operations. Ora assists with on-site sup-
port staff who are carefully trained, and these 
teams work closely with our staff to ensure high 
quality protocols that lead to successfully imple-
mented studies.

Another group involved in helping to run clinical 

 ◗ Eye care practices 
are feeling significant 
financial pressure. 
Being a clinical 
investigator can add 
to your bottom line 
while at the same 
time help patients 
and give back to the 
field.
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FIRST AND ONLY  
FDA-APPROVED TREATMENT FOR THYROID EYE DISEASE

*Both the safety and e�  cacy of TEPEZZA were evaluated in 2 
randomized, double-masked, placebo-controlled clinical trials 
(Studies 1 and 2) consisting of 171 patients with TED (84 were 
randomized to TEPEZZA and 87 to placebo). The primary endpoint 
in Studies 1 and 2 was proptosis responder rate, defi ned as having 
a ≥2-mm reduction from baseline in proptosis in the study eye at 
Week 24 without deterioration (≥2-mm increase in proptosis) in the 
non-study eye.1

Signifi cantly greater proptosis
responder rate* (Study 2)1,2

83%
TEPEZZA

vs 10%
Placebo

TEPEZZA (n=41)

P<0.001 at Week 24

Placebo (n=42)

TEPEZZA is proven to1-4:

  Decrease proptosis1

  Improve diplopia1

  Reduce orbital pain, redness, and swelling2,3

   Improve functional vision and patient appearance2,3

…in patients with Thyroid Eye Disease (TED), without concomitant steroids 
(vs placebo at Week 24).2-4

INDICATION
TEPEZZA is indicated for the treatment of Thyroid Eye Disease.

IMPORTANT SAFETY INFORMATION
Warnings and Precautions

Infusion Reactions: TEPEZZA may cause infusion reactions. Infusion reactions have been 
reported in approximately 4% of patients treated with TEPEZZA. Reported infusion reactions 
have usually been mild or moderate in severity. Signs and symptoms may include transient 
increases in blood pressure, feeling hot, tachycardia, dyspnea, headache, and muscular pain. 
Infusion reactions may occur during an infusion or within 1.5 hours after an infusion. In patients 
who experience an infusion reaction, consideration should be given to premedicating with an 
antihistamine, antipyretic, or corticosteroid and/or administering all subsequent infusions at a 
slower infusion rate.
Preexisting Infl ammatory Bowel Disease: TEPEZZA may cause an exacerbation of preexisting 
infl ammatory bowel disease (IBD). Monitor patients with IBD for fl are of disease. If IBD 
exacerbation is suspected, consider discontinuation of TEPEZZA.

Hyperglycemia: Increased blood glucose or hyperglycemia may occur in patients treated 
with TEPEZZA. In clinical trials, 10% of patients (two-thirds of whom had preexisting diabetes 
or impaired glucose tolerance) experienced hyperglycemia. Hyperglycemic events should be 
managed with medications for glycemic control, if necessary. Monitor patients for elevated 
blood glucose and symptoms of hyperglycemia while on treatment with TEPEZZA. Patients with 
preexisting diabetes should be under appropriate glycemic control before 
receiving TEPEZZA.

Adverse Reactions
The most common adverse reactions (incidence ≥5% and greater than placebo) are muscle 
spasm, nausea, alopecia, diarrhea, fatigue, hyperglycemia, hearing impairment, dysgeusia, 
headache, and dry skin.

Please see Brief Summary of Prescribing Information 
for TEPEZZA on following page.

TEPEZZA and the HORIZON logo are trademarks owned by or licensed to Horizon. 
© 2020 Horizon Therapeutics plc P-TEP-00224-2-A 05/20

References: 1. TEPEZZA (teprotumumab-trbw) [prescribing information] Horizon. 2. Douglas RS, Kahaly GJ, Patel A, et al. Teprotumumab for the treatment of 
active thyroid eye disease. N Engl J Med. 2020;382(4):341-352. 3. Smith TJ, Kahaly GJ, Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. 
N Engl J Med. 2017;376(18):1748-1761. 4. Smith TJ, Kahaly GJ, Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. N Engl J Med. 2017;376(18)
(suppl):1748-1761. https://www.nejm.org/doi/suppl/10.1056/NEJMoa1614949/suppl_fi le/nejmoa1614949_appendix.pdf.

Learn more at TEDbreakthrough.com
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© 2020 Horizon Therapeutics plc P-TEP-00224-2-A 05/20

References: 1. TEPEZZA (teprotumumab-trbw) [prescribing information] Horizon. 2. Douglas RS, Kahaly GJ, Patel A, et al. Teprotumumab for the treatment of 
active thyroid eye disease. N Engl J Med. 2020;382(4):341-352. 3. Smith TJ, Kahaly GJ, Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. 
N Engl J Med. 2017;376(18):1748-1761. 4. Smith TJ, Kahaly GJ, Ezra DG, et al. Teprotumumab for thyroid-associated ophthalmopathy. N Engl J Med. 2017;376(18)
(suppl):1748-1761. https://www.nejm.org/doi/suppl/10.1056/NEJMoa1614949/suppl_fi le/nejmoa1614949_appendix.pdf.
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INDICATIONS AND USAGE
TEPEZZA is indicated for the treatment of  
Thyroid Eye Disease.
WARNINGS AND PRECAUTIONS
Infusion Reactions
TEPEZZA may cause infusion reactions. Infusion reactions 
have been reported in approximately 4% of patients treated 
with TEPEZZA. Signs and symptoms of infusion-related 
reactions include transient increases in blood pressure, 
feeling hot, tachycardia, dyspnea, headache and muscular 
pain. Infusion reactions may occur during any of the infusions 
or within 1.5 hours after an infusion. Reported infusion 
reactions are usually mild or moderate in severity and can 
usually be successfully managed with corticosteroids and 
antihistamines. In patients who experience an infusion 
reaction, consideration should be given to pre-medicating 
with an antihistamine, antipyretic, corticosteroid and/
or administering all subsequent infusions at a slower 
infusion rate.
Exacerbation of Preexisting Inflammatory Bowel Disease
TEPEZZA may cause an exacerbation of preexisting 
inflammatory bowel disease (IBD). Monitor patients with 
IBD for flare of disease. If IBD exacerbation is suspected, 
consider discontinuation of TEPEZZA.
Hyperglycemia
Hyperglycemia or increased blood glucose may occur in 
patients treated with TEPEZZA. In clinical trials, 10% of 
patients (two-thirds of whom had preexisting diabetes or 
impaired glucose tolerance) experienced hyperglycemia. 
Hyperglycemic events should be controlled with 
medications for glycemic control, if necessary.
Monitor patients for elevated blood glucose and symptoms 
of hyperglycemia while on treatment with TEPEZZA. 
Patients with preexisting diabetes should be under 
appropriate glycemic control before receiving TEPEZZA. 

ADVERSE REACTIONS
The following clinically significant adverse reactions are 
described elsewhere in the labeling:

• Infusion Reactions [see Warnings and Precautions]
•  Exacerbation of Inflammatory Bowel Disease 

[see Warnings and Precautions]
• Hyperglycemia [see Warnings and Precautions]

Clinical Trials Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical 
trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates 
observed in practice.
The safety of TEPEZZA was evaluated in two randomized, 
double-masked, placebo-controlled clinical studies 
(Study 1 [NCT:01868997] and Study 2 [NCT:03298867]) 
consisting of 170 patients with Thyroid Eye Disease (84 
received TEPEZZA and 86 received placebo). Patients 
were treated with TEPEZZA (10 mg/kg for first infusion and 
20 mg/kg for the remaining 7 infusions) or placebo given 
as an intravenous infusion every 3 weeks for a total of 8 
infusions. The majority of patients completed 8 infusions 
(89% of TEPEZZA patients and 93% of placebo patients).
The most common adverse reactions (≥5%) that occurred 
at greater incidence in the TEPEZZA group than in the 
control group during the treatment period of Studies 1 
and 2 are summarized in Table 1.

Table 1. Adverse Reactions Occurring in 5% or More of 
Patients Treated with TEPEZZA and Greater Incidence 
than Placebo

a - Fatigue includes asthenia
b - Hyperglycemia includes blood glucose increase 
c - Hearing impairment (includes deafness, eustachian 
tube dysfunction, hyperacusis, hypoacusis and autophony)
Immunogenicity
As with all therapeutic proteins, there is potential for 
immunogenicity. The detection of antibody formation is highly 
dependent on the sensitivity and specificity of the assay.
In a placebo-controlled study with TEPEZZA, 1 of 42 
patients treated with placebo had detectable levels of 
antidrug antibodies in serum. In the same study, none 
of the 41 patients treated with TEPEZZA had detectable 
levels of antidrug antibodies in serum.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary 
Based on findings in animals and its mechanism of action 
inhibiting insulin-like growth factor-1 receptor (IGF-1R), 
TEPEZZA may cause fetal harm when administered to a 
pregnant woman. Adequate and well-controlled studies 
with TEPEZZA have not been conducted in pregnant 
women. There is insufficient data with TEPEZZA use in 
pregnant women to inform any drug associated risks for 
adverse developmental outcomes. In utero teprotumumab 
exposure in cynomolgus monkeys dosed once weekly 
with teprotumumab throughout pregnancy resulted in 
external and skeletal abnormalities. Teprotumumab 
exposure may lead to an increase in fetal loss [see Data]. 
Therefore, TEPEZZA should not be used in pregnancy, 
and appropriate forms of contraception should be 
implemented prior to initiation, during treatment and for  
6 months following the last dose of TEPEZZA. 
If the patient becomes pregnant during treatment, 
TEPEZZA should be discontinued and the patient advised 
of the potential risk to the fetus.
The background rate of major birth defects and miscarriage 
is unknown for the indicated population. In the U.S. 
general population, the estimated background risks of 
major birth defects and miscarriage in clinically recognized 
pregnancies are 2-4% and 15-20%, respectively.
Data
Animal Data 
In an abridged pilot embryofetal development study, seven 
pregnant cynomolgus monkeys were dosed intravenously 
at one dose level of teprotumumab, 75 mg/kg (2.8-fold 
the maximum recommended human dose [MRHD] based 
on AUC) once weekly from gestation day 20 through the 
end of gestation. The incidence of abortion was higher for 
the teprotumumab treated group compared to the control 
group. Teprotumumab caused decreased fetal growth 
during pregnancy, decreased fetal size and weight at 
caesarean section, decreased placental weight and size, 
and decreased amniotic fluid volume. Multiple external 
and skeletal abnormalities were observed in each 
exposed fetus, including: misshapen cranium, closely set 
eyes, micrognathia, pointing and narrowing of the nose, 
and ossification abnormalities of skull bones, sternebrae, 
carpals, tarsals and teeth. The test dose, 75 mg/kg of 

teprotumumab, was the maternal no observed adverse 
effect level (NOAEL).
Based on mechanism of action inhibiting IGF-1R, 
postnatal exposure to teprotumumab may cause harm.
Lactation 
Risk Summary 
There is no information regarding the presence of 
TEPEZZA in human milk, the effects on the breastfed 
infant or the effects on milk production.
Females and Males of Reproductive Potential 
Contraception
Females 
Based on its mechanism of action inhibiting IGF-1R, 
TEPEZZA may cause fetal harm when administered to 
a pregnant woman (see Use in Specific Populations). 
Advise females of reproductive potential to use effective 
contraception prior to initiation, during treatment with 
TEPEZZA and for 6 months after the last dose of TEPEZZA.
Pediatric Use
Safety and effectiveness have not been established in 
pediatric patients. 
Geriatric Use
Of the 171 patients in the two randomized trials, 15% 
were 65 years of age or older; the number of patients  
65 years or older was similar between treatment groups. 
No overall differences in efficacy or safety were observed 
between patients 65 years or older and younger patients 
(less than 65 years of age).

OVERDOSAGE 
No information is available for patients who have received 
an overdosage.

PATIENT COUNSELING INFORMATION
Embryo-Fetal Toxicity
Advise females of reproductive potential that TEPEZZA 
can cause harm to a fetus and to inform their healthcare 
provider of a known or suspected pregnancy. 
Educate and counsel females of reproductive potential 
about the need to use effective contraception prior  
to initiation, during treatment with TEPEZZA and for  
6 months after the last dose of TEPEZZA.
Infusion-Related Reactions
Advise patients that TEPEZZA may cause infusion 
reactions that can occur at any time. Instruct patients to 
recognize the signs and symptoms of infusion reaction 
and to contact their healthcare provider immediately for 
signs or symptoms of potential infusion-related reactions.
Exacerbation of Inflammatory Bowel Disease
Advise patients on the risk of inflammatory bowel disease 
(IBD) and to seek medical advice immediately if they 
experience diarrhea, with or without blood or rectal 
bleeding, associated with abdominal pain or cramping/
colic, urgency, tenesmus or incontinence.
Hyperglycemia
Advise patients on the risk of hyperglycemia and,  
if diabetic, discuss with healthcare provider to  
adjust glycemic control medications as appropriate. 
Encourage compliance with glycemic control.
Manufactured by: 
Horizon Therapeutics Ireland DAC 
Dublin, Ireland
U.S. License No. 2022
Distributed by:
Horizon Therapeutics USA, Inc.
Lake Forest, IL 60045
TEPEZZA and the HORIZON logo are trademarks owned 
by or licensed to Horizon.
© 2020 Horizon Therapeutics plc L-TEP-00018 03/20

For injection, for intravenous use

Brief Summary - Please see the TEPEZZA package 
insert for full prescribing information.

Adverse 
Reactions

TEPEZZA 
N=84 
N (%)

Placebo 
N=86 
N (%)

Muscle spasms 21 (25%) 6 (7%)
Nausea 14 (17%) 8 (9%)
Alopecia 11 (13%) 7 (8%)
Diarrhea 10 (12%) 7 (8%)
Fatiguea 10 (12%) 6 (7%)
Hyperglycemiab 8 (10%) 1 (1%)
Hearing impairmentc 8 (10%) 0
Dysgeusia 7 (8%) 0
Headache 7 (8%) 6 (7%)
Dry skin 7 (8%) 0
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trials is a site management organization (SMO). 
An SMO’s function is to provide clinical trial-
related services to a CRO, a pharmaceutical com-
pany, a biotechnology company, a medical device 
company, or a clinical site.

THE HOW
All clinical trials require the development of 
a protocol based around the goal, purpose, or 
hypothesis of the study. The clinical trial may 
be phase 1, 2, or 3 depending on how far along 
the study treatment is in development. A phase 
4 study takes place after approval and is also 
known as postmarketing surveillance trial. 

There also are several options to consider 
when selecting a trial. 

The trial type must be chosen: masked or 
unmasked, crossover or noncrossover, random-
ized or nonrandomized. You will need to gather 
references to support the protocol chosen and 
submit it for regulatory approval to ensure the 
trial meets appropriate conduct and guidelines. 
To be considered for publication, cliniclal tri-
als must be approved by an institutional review 
board (IRB)—sometimes referred to as an inde-
pendent ethics committee (IEC), ethical review 
board (ERB), or research ethics board (REB). 
The sponsor must sign off on the trial, and, in 
some cases, the local community may need to 
grant approval as well.

R E C R U I T M E N T ,  P R E P A R A T I O N
A combination of tactics is used to find partici-
pants, such as mining the practice’s database and 
leveraging advertising, referrals, and other prac-
tices. When we work with Ora, we will rely on 
the company’s team to create multichannel ad-
vertising campaigns to ensure we reach our en-
rollment targets. 

Recruiting and retaining participants can be 
challenging, so Ora uses a block enrollment pro-
cess to schedule a group of study patients before 
the trial start date. This method helps speed up 
and support our patient enrollment, and keeps 
things progressing. 

Other CROs typically use the conventional roll-
ing enrollment strategy, meaning you qualify 
and accept patients on an ongoing basis. This 
can take more time, which may lead to unpre-
dictable income.

To prepare for the kickoff of the trial, you 
will need to obtain the necessary equipment 
and supplies, determine the best patient flow 
for efficiency, and train your staff.

C O N D U C T I N G  T R I A L
The procedures you perform for the study will 
not be substantively different from those in your 

daily clinic. You need to make sure every staff 
member knows his or her assigned tasks and 
that they facilitate a smooth and efficient flow. 
It is important to note that stressed subjects 
are unhappy subjects, and unhappy subjects 
reflect poorly on you and your practice, not 

to mention they could be dissuaded from future 
participation. 

Records and documentation are a key compo-
nent to any successful clinical trial. Meticulous 
documentation of patient encounters is critical, 
whether it be in the chart, a separate source 
document, a case report form, or some combi-
nation. Problems can arise, such as patients not 
completing all required visits or having adverse 
events. Time restrictions also can come into play, 
complicating your ability to perform all of the 
necessary procedures.

A F T E R  T R I A L
Once the last patient visit has been recorded, you 
will collect and submit the data to the sponsor. 
Data can be analyzed internally, or you may farm 
this out to a professional statistician. The data 
and outcomes can then be made public through 
presentations at large meetings, either in poster 
or paper format; an article in a peer-reviewed 
journal; or in marketing materials used by the 
sponsoring company.

If the trial was a success, and your experi-
ence was a positive one, consider continuing to 
build your database for future participation and 
recruiting proactively. The clinical findings may 
spur ideas for other investigations and heighten 
your desire to stay involved with trials.

C O N C L U S I O N
If being a site and investigator for clinical trials is 
a good fit for you and your practice, the benefits 
are numerous. Beyond increased, reliable income, 
your practice also can be seen as offering exciting 
advancements in your community. It gives you the 
chance to try new therapies and technologies, and 
it’s a meaningful way to contribute to the eye care 
field. A bonus is that you can reenergize yourself 
and find new enthusiasm for what you do every day.

Although the initial investment and steps 
required to set up a study site can be inten-
sive, the proper planning and careful consider-
ation will pay dividends in the long run. Bring-
ing clinical trials to your practice rewards you, 
your patients, and the field. In other words, the 
“when” is now. ■

CLINICAL TRIALS
( Continued from page 13 )

JASON R. CHIN, OD, FAAO
e: jasonchinod@gmail.com
Chin is in practice at Andover Eye, Andover, Massachusetts.

GARY W. JERKINS, MD
e: drjeyeguy@garyjerkins.com
Jerkins is president/principal investigator at Advancing Vision Research, LLC, in the 
greater Nashville, Tennessee, area.

Considering 
clinical trials?

WHY SHOULD I BRING CLINICAL 
TRIALS INTO MY PRACTICE?

» Gain added income
» Build the practice
» Differentiate the practice
» Offer new treatments and innovations to patients
» Contribute to the field
» Change up the day-to-day routine

WHAT TO CONSIDER BEFORE 
STARTING CLINICAL TRIALS

» What kind of trial
» Size of study
» Appropriate patient database
» Enough space and staff
» Time commitment
» Proper equipment
» Enough funding
» Other investigators
» Outside hurdles

GLOSSARY

CRO: contract research organization 
A CRO (also called clinical research 
organization) is a service organization that 
provides support to the pharmaceutical 
and biotechnology industries in the form of 
outsourced pharmaceutical research services 
for both drugs and medical devices. CROs may 
be large, international full-service organizations 
or small, niche specialty groups or anything 
in between. They offer their clients the 
experience of moving a drug or device from its 
conception to FDA marketing approval without 
the drug sponsor having to maintain a staff for 
these services.

IRB: institutional review board; also 
called IEC (independent ethics 
committee), ERB (ethical review board), 
or REB (research ethics board)
Under FDA regulations, an IRB is group that 
has been formally designated to review and 
monitor biomedical research involving human 
subjects. In accordance with FDA regulations, 
an IRB has the authority to approve, require 
modifications (to secure approval), or 
disapprove research. This group review serves 
an important role in the protection of the rights 
and welfare of human research subjects.

SMO: site management organization
An SMO is an organization that provides 
clinical trial related services to a CRO, a 
pharmaceutical company, a biotechnology 
company, a medical device company, or a 
clinical site.
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Building brand is key 
to developing successful practice
Consistent message, top-of-mind awareness are strategies for growth
By Lynda Charters; Reviewed by Dottie Davidson

BUILDING AND MAINTAINING a brand 
begins with a defined mission statement that is a 
clear and short description of the business and a 
specific message that can be conveyed to the pub-
lic, containing key words and phrases, according 
to Dottie Davidson.

Davidson, the director of Prac-
tice Relations/Administrative Direc-
tor at the Florida Retina Institute 
in Orlando, Florida, applied this 
philosophy to her current position 
and she enumerated her strategies 
for practitioners and/or adminis-
trators building a practice.

B R A N D I N G  A N D  M A R K E T I N G
Davidson’s tips include defining the practice with 
key words that convey the goals of the practice with 
messages such as trust, confidence, compassion and 
caring, and privilege and pleasure. She advises a daily 
emphasis on the goal, maintaining the brand maxi-
mally, and creating an ecosystem of value through-
out the practice; these elements are what brand mar-
keting and managing a “top practice” are all about.

Branding, she noted, is focused on external and 
internal efforts, both of which are equally important. 

“This begins with the team understanding and 
fully accepting the brand’s message and having them 
gain from the mindset of a top practice,” Davidson 
said. She added that this is accomplished by appro-
priate training of the teams members and adding 
new skills along the way pay off in the care of all 
current and future patients.

Davidson also said the team should be included 
in marketing projects. This can include local com-
munity and charity events such as walks, runs, and 

races, that benefit charitable organizations. This is 
an opportunity to engage with an audience and dis-
tribute promotional brochures, referral pads, pens, 
highlighters, and hand sanitizers. Social media plat-
forms are also good opportunities by which to share 
information about the practice and its involvement 
in the community and mission trips as is the use of 
the practice patient database for providing specific 
announcements about practice events.

B R A N D I N G  C O N S I S T E N C Y 
A N D  G U I D E L I N E S

Daily, consistent branding of the practice internally 
and externally results in brand recognition and 
growth. Putting a branding identity guideline in 
place is essential for business development, tradi-
tional media, and digital growth, Davidson explained.

The identity brand guideline focuses on all details 
associated with the practice including the design of 
the practice logo, use of colors and color schemes, 
choice of typefaces, and size and 
design layouts. 

“The consistency of the image and 
brand is important to achieve con-
tinued top-of-mind awareness,” she 
said. “Sharing the guidelines with 
vendors, such as the printer, web 
designer, creative team, or event 
coordinators, facilitate a consistent, 
uniform message.”

C L I N I C A L  T R I A L  B R A N D I N G
Clinical trial branding is another avenue for con-
sideration that can boost patient recruitment and 
retention, Davidson commented. 

“Whether the practice’s clinical research pro-
gram is new or well established, sharing the avail-
ability of new trials and studies with the referring 
physicians network and patients helps to promote 
top-of-mind practice awareness and recognition in 
national research communities,” she said. 

This can be done by promoting clinical trials on 
the practice website, promoting clinical trials and 
research studies on social media sites, and attending 
clinical trial and research training events.

O T H E R  C O N S I D E R A T I O N S
This presents another opportunity in which prac-
tices can engage by participating in publication of 
articles; continuing education events; and live, vir-

tual, or podcast speaking engagements. 
The pandemic has forced a pivot in marketing 

efforts that includes clinical practice updates on the 
practice website and social media, revamping the 
marketing media plan by holding virtual events, 
special video messages; and use of telemedicine 
patient appointments.

G O O G L E  A N A L Y T I C S
Analysis of data can definitely show if the practice’s 
efforts and branding and marketing are working. 
Reviews of a marketing plan are especially impor-
tant before and after launch of a new advertising 
channel or digital marketing plan. 

Analytics also facilitate monitoring of the refer-
ring physician network activities.

R E F E R R I N G  P H Y S I C I A N  N E T W O R K
Davidson advised that by developing referring physi-
cian liaison strategies to benefit trusted referral net-

works, the practice can build, main-
tain, and expand the local and na-
tional referring physicians network; 
grow appropriate peer relationships 
to facilitate objectives and goals, and 
cultivate lasting robust patient refer-
ral and revenue growth.

Hiring practice liaisons, who are 
out in the field, meet with referring 

physicians and can benefit the referral network. 
“These individuals can be a key part of the prac-

tice by making sure that the physicians are doing a 
good job,” she said. “Good communication is another 
product of branding the practice with the referring 
physician network.”

Physicians can make it easier for referring phy-
sicians by adding a “For Physicians” link, which 
helps them refer and schedule their patients with 
the practice, for a seamless experience. Top-of-mind 
brand awareness is the root of marketing. 

“Physicians want their practices to be top of  mind 
for all current and future patients, i.e., the first prac-
tice they choose when selecting an eye care physi-
cian,” Davidson concluded. ■

DOTTIE DAVIDSON
e: dottie@floridaretinainstitute.com
Davidson has no financial interest in this subject matter.

 ◗ Ophthalmologists 
can enhance their 
practices with 
focused messaging.
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“The consistency of 
the image and brand 
is important to achieve 
continued top-of-mind 
awareness.”

— Dottie Davidson



T
he ongoing fallout from the coronavirus 
disease 2019 (COVID-19) pandemic has 
resulted in unprecedented changes in the 
delivery of ophthalmic care, in general, 
and cataract surgery, specifically. For 
example, although many patients have 
been comfortable with resuming medi-

cal appointments, a significant percentage have not. 
About 12% of our patients who were due for 

appointments recently said they were not ready to 
come back due to fears about the 
virus. For those who do come back, 
in-office appointments carry new 
requirements for physical distanc-
ing and cleaning between patients. 
Both trends are pushing ophthal-
mologists to become more efficient 
with patients’ time in the office and 
to consider moving all or part of the 
exam to a digital platform. 

COVID-19 has also accelerated 
changes that were already in motion due to prepan-
demic technological shifts. Doctors and staff were 
already adapting patient education and informed 
consent procedures based on the availability of fem-
tosecond lasers, advanced-technology IOLs, mini-
mally invasive glaucoma surgery, and sustained-

release pharmaceutical options. Moreove, the sim-
ply pandemic provides a new impetus to innovate 
and get these procedures right—for both patient and 
practice health.

M O V I N G  P A T I E N T  E D U C A T I O N 
T O  T H E  H O M E

Many of the decisions we ask patients to make around 
cataract surgery require significant education about 
refractive error and their medical condition (cata-

ract, glaucoma, etc). We also need to 
spend time discerning patient inter-
ests and communicating the value of 
new technologies. How to accomplish 
all this while reducing time spent in 
the office? The answer lies in web-
based solutions that facilitate and 
automate patient communications 
before patients even arrive.

Several years ago, I founded a com-
pany called MDbackline to do just 

this. Some other companies, including Surgiorithm, 
Patient Pending, and Rendia, provide varying levels 
of digital content and/or automated outreach as well.

These services, for example, can detect an upcom-
ing cataract consultation in the electronic health 
record system and send the patient a text or email 

message from their surgeon asking them to review 
some educational materials and answer questions 
about their lifestyle and visual needs. We can use the 
answers to collect history and demographic informa-
tion, further streamlining time spent in the office. 

But I think the greatest advantage is that we 
are able to provide education when the patient is 
more receptive and relaxed. We find that when this 
advance communication happens, there is a mean-
ingful improvement in patients’ understanding of 
cataract surgery and their willingness to adopt new 
technology options. They are also happier with the 
results. 

R E D U C I N G  T H E 
N E E D  F O R  D R O P S

Postoperative antibiotic and anti-inflammatory eye 
drops have historically been very important to the 
safety and efficacy of cataract surgery, but ophthal-
mologists have done a poor job of communicating 
this to patients—or teaching them how to instill 
drops properly. We know that drops are expensive, 
uncomfortable, and a hassle for our patients to use. 
They often miss doses, put in too many drops at 
once, or hit the cheek instead of the eye.

Our research shows that 15% of patients who 

Changing patient conversations 
around cataract surgery
Pandemic is driving changes in how ophthalmic care is delivered to patients 
By John A. Hovanesian, MD; Special to Ophthalmology Times®

 ◗ COVID-19 has 
accelerated changes 
that were already 
in motion due 
to prepandemic 
technological shifts.
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Continues on page 22 : Cataract

A pandemic-era cataract case
THE PATIENT, a 72-year-old man, was a retired architect 
who was scheduled for cataract surgery.  He received an 
automated, customized message from our practice in 
advance, educating him about cataract surgery and his 
options. He updated his patient history and demographics 
electronically and completed a lifestyle questionnaire. He 
was instructed to call or text before entering the office.  

Once the patient entered the building, he was screened 
for COVID-19 and taken immediately to the pretest area, 
where masking and social distancing precautions were 
taken. Based on his lifestyle questionnaire, I could see he 
had a strong interest in being able to see at all distances 
without reading glasses. After a brief discussion, he 
decided to have a trifocal IOL implanted.  Because this 
patient’s lifestyle questionnaire told us he lived alone and 

had arthritis, we talked about the opportunity to eliminate 
eye drops after surgery, so he would not have to worry 
about putting in his own drops. 

On the day of surgery, I performed femtosecond-
assisted phaco, implanted the IOL, and, at the conclusion 
of the case, gave the patient 2 intracameral injections: 
moxifloxacin, to prevent infection and dexamethasone 
injectable suspension 9% (Dexycu), for sustained release of 
the steroid dexamethasone. Because he had no significant 
risk factors for postoperative inflammation, I did not 
prescribe an NSAID. At week 1, his visual acuity was 20/20 
at distance and J2 at near, and he was thrilled to be seeing 
well and not using drops. “My neighbor had to put them in 
all the time. This is so much better!” he told me. Ph
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Developing retinal technologies 
strengthen visualization 
Newest advances improving ophthalmologists’ performance in operating room
By Lynda Charters; Reviewed by Audina Berrocal, MD

THE GREATEST INNOVATIONS in reti-
nal surgery have been technological. One example 
is the trocars developed within the past 20 years 
that eliminate retinal holes and vitreous incarcera-
tion at sclerotomy sites. 

The latest advances comprise 
3-D surgery, intraoperative opti-
cal coherence tomography (OCT), 
new stains, instrumentation that 
consists of smaller-gauge, dispos-
able advanced technology, and 
advanced vitrectomy probes, said 
Audina Berrocal, MD, a profes-
sor of clinical ophthalmology at 

Bascom Palmer Eye Institute, University of Miami 
Miller School of Medicine in Miami, Florida. 

She said these advances have improved surgi-
cal performance.

I N V A L U A B L E  I N N O V A T I O N S
Intraoperative OCT facilitates operations needed 
during gene therapy, such as detaching the retina 
and injecting viral vectors under the retina. 

“This technology makes me a better surgeon 
and allows me to make difficult decisions easier 
in the operating room,” Berrocal said.

Berrocal demonstrated removing a cataract from 
an infant with persistent fetal vasculature (PFV). 
Beyond removal of the cataract, the technology 
also visualizes the stalk inserted into the poste-
rior capsule of the lens and facilitates knowledge of 
the foveal anatomy in the macula of such infants. 

“Knowing that a functional macula is present 
allows parental counseling about patching ther-
apy and visual expectations for their child,” Ber-
rocal said.

Berrocal demonstrated a 3-D surgery with intra-
operative OCT (EVA system, DORC) that provided 
high visibility of all procedures in a patient with 
persistent fetal vasculature. She dem-
onstrated the separation of the stalk 
from the posterior capsule using a 
vitrector. The technology also per-
mits the surgeon to look for the foveal 
center; in this case, the fovea was 
captured in the stalk. 

“3-D OCT has improved the way 
we perform surgery in these very 
delicate eyes,” Berrocal said.

The Finesse Flex Loop (Alcon) is retractable and 
acts as a scraper to remove the hyaloid membrane. 
If the hyaloid membrane does not remove easily 
with the vitrector, one may use the flex loop at 
the optic nerve or at the fovea. Once the hyaloid 

membrane has been removed, Berrocal short-
ens the loop and uses it as a pick. Berro-

cal said the instrument has a consistent 
contact profile in contrast to earlier 

versions. It is open in the middle, 
so that as one scrapes, one visu-

alizes the retina. 
The loop also can be used as 

a lasso. Berrocal said that in 
a demonstration, a physician 
used the loop to capture a 
cyst through a retinotomy. 
She said she has used this 
instrument to remove intra-
ocular foreign bodies and 
under the retina to remove 
proliferative vitreoretinop-
athy bands. 

A new stain, Tissue-
Blue (DORC), was approved 

recently by the FDA. This 
stain is heavy and deposits 

easily on the macula. The product is packaged 
premixed in individual syringes, in contrast to 
indocyanine green (ICG), which has to be mixed 
in the operating room. The premixed stain elimi-
nates potential toxicity or mistakes associated with 
the mixing of the stain before use. 

The Finesse Sharkskin forceps (Alcon) is a new 
instrument for peeling of delicate internal limit-
ing membranes that easily grasps tissue because 
of rough edges at the tips that facilitate easy ele-
vation, Berrocal said. 

Perfluorocarbon is not new, but is the best sta-
bilizer of giant retinal tears and serves as an aid 

to identifying retinal holes that are 
difficult to find. 

Berrocal showed a small 27-gauge 
surgery (Alcon) performed on a 
patient with Marfan syndrome in 
which the lens was subluxated. Dur-
ing a vitrectomy, the vitrector is used 
to aspirate the lens in the capsular 
bag. This small instrument allows 
elegant techniques to be performed 

more readily. DORC has developed a 27-gauge vit-
rector for infants’ eyes and smaller-diameter tro-
cars. One asset of this kit is that it is sutureless, 
contrary to the Alcon 25-gauge short. 

The small-gauge surgery with a beveled tip to 
the vitrector and 3-D viewing system have new 
cutters that perform 20,000 cuts per minute. The 
tip also allows the surgeon to be extremely close 
to the retina to perform difficult dissections of 
tractional retinal detachments without damaging 
the retina.

C O N C L U S I O N S
Berrocal said ophthalmology is a field full of 
innovations.

“Vitreoretinal surgeons are constantly pushing 
for new technologies,” she said. “Industry is key 
for innovations in our field, and our relationship 
with industry is important to bring our ideas to 
fruition. The technology that we have is great, but 
can always be better.” ■

Berrocal

 ◗ Technology 
facilitates retinal 
surgeries with better 
visualization.
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AUDINA BERROCAL, MD
e: aberrocal@med.miami.edu
Berrocal is a consultant for DORC and Alcon.

“3-D OCT has 
improved the 

way we perform 
surgery in  
these very 

delicate eyes.” 
- Audina Berrocal, MD
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have had cataract surgery spontaneously identify 
eye drops as one of the biggest negatives about their 
surgery. For us as clinicians, an adverse effect such 
as stinging on instillation may seem trivial, but it 
can have an outsized influence for patients. What 
we consider to be a minor symptom can be signif-
icant because it stands in the way of adherence, 
frightens patients, and colors their perception of 
their medical care.

In the current environment, all the typical chal-

lenges with eye drops are compounded by barriers 
to pharmacy access, less available family and care-
giver assistance, and patient concerns about touch-
ing their eyes and face during the pandemic. For all 
these reasons, I believe the demise of eye drops for 
the delivery of chronic and postoperative therapies 
is on the horizon.  

In our practice, we increasingly rely on sustained-
release (SR) drug delivery technologies such as dexa-
methasone injectable solution 9% (Dexycu, Eye-
Point Pharmaceuticals), a bioerodible intracameral 
implant that is injected into the ciliary sulcus at the 
end of cataract surgery (Figure 1), where it delivers 
a tapering dose of steroid dexamethasone for up to 
30 days. This has eliminated the need for patients 
to use steroid drops, and in many cases also elimi-
nated the need for a nonsteroidal anti-inflammatory 
drug (NSAID) drop. I still prescribe NSAID drops for 
high-risk patients, but in most cases have eliminated 
postoperative topical anti-inflammatories altogether. 
Our practice is also moving toward intracameral 
antibiotics at the time of surgery, which eliminates 
another postoperative cataract drop. Patients over-
whelmingly prefer this approach, and it has greatly 
reduced staff time spent reviewing the drop sched-
ule and dealing with substitutions, refills, and med-
ication questions.  

There are several other SR technologies available 
now, and many others in development. The intra-
canalicular insert (Dextenza, Ocular Therapeutix) 
also provides postoperative steroid after cataract 

surgery. Allergan’s Durysta delivers bimatoprost for 
about 3 months for glaucoma patients, and Glau-
kos Corporation’s iDose refillable implant (still in 
trials) may be able to deliver travoprost for a full 
year. All these SR technologies are largely invisible 
to patients, who only know what they do not have 
to do, which is put in those dreaded drops.

I M P A C T  O F  T E L E M E D I C I N E 
As we go forward, I expect to see continued expan-
sion of telemedicine in ophthalmology. I know some 
doctors are conducting cataract surgery postop day 1 
exams via video conference. There are some down-
sides to this approach, such as the inability to check 
IOP or examine the anterior chamber for cells. How-

ever, even an external iPhone camera can give the 
clinician a pretty good idea of the absence or pres-
ence of major problems after surgery. 

Three factors are needed for consistent use of tele-
medicine in ophthalmology: patient acceptance, appro-
priate clinical tools, and regulatory support. During 
the pandemic, patients have certainly been willing 
to consider this type of appointment to avoid unnec-
essary virus exposure. The government has relaxed 
HIPAA guidelines and allowed Medicare reimburse-
ment for telehealth visits. If this continues, we will 
likely see a booming market for new clinical tools 
to facilitate more exam components, such as remote 
IOP measurement and optical coherence tomography 
(OCT). There was little incentive for manufacturers 
to develop these tools for us when we couldn’t get 
paid for a telemedicine visit, but if the regulatory sup-
port continues, I believe the technology will follow.  

Despite the current challenges to ophthalmic prac-
tice, I am optimistic about the future. Better com-
munications and new tools for cataract patient care 
will make it easier for us to grow our practices, keep 
our offices safe, and provide excellent outcomes. ■

CATARACT
( Continued from page 19 )

JOHN A. HOVANESIAN, MD
e: DrHovanesian@harvardeye.com
John A. Hovanesian, MD, is in private practice at Harvard Eye Associates in Laguna Hills, 
California, and serves as a clinical instructor at the UCLA Stein Eye Institute. He is a paid 
consultant for Allergan, EyePoint Pharmaceuticals, and Glaukos Corporation and has an 
equity interest in MDbackline.

(FIGURE 1) 
Sustained-release 
technologies such 
as this bioerodible 
implant can help 
relieve the burden of 
postoperative drops 
for cataract patients. 
(Photo courtesy of John A. 
Hovanesian, MD)
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I
nterim data from a cross-sectional study raise 
concerns that repeated intravitreal injections 
of an anti-VEGF agent may be associated with 
a decline in cognitive health.

The findings from the first 143 patients with 
age-related macular degeneration (AMD) enrolled 
in the Brain Health Assessment in Macular 

Degeneration (BHAM) study were presented by Sub-
hransu K. Ray, MD, PhD, at the virtual meeting 
of the American Society of Retina Specialists. He 
reported that patients who received higher cumu-

lative anti-VEGF injections per-
formed significantly worse on a 
test of cognition.

“It is essential to remember that 
our study does not establish a causal 
link between cumulative doses of 
anti-VEGF injections and cogni-
tive function, but the data dem-
onstrate an association between 

higher treatment number and increased risk of mild 
cognitive impairment,” said Ray, who is with Bay 
Area Retina Associates, Clinical Trial Center, in Wal-
nut Creek, California.

Ray added that investigators are continuing to 
enroll patients in this study, and these initial find-
ings need to be validated using other cognitive tools 
and assays.  

“Furthermore, we need to evaluate confound-
ing factors such as the impact of even moderate 
vision loss in one eye,” Ray pointed out. “In addi-
tion, we have begun a prospective trial that is fol-
lowing 200 patients who are just initiating anti-
VEGF injections.”

S T U D Y  R A T I O N A L E
The BHAM study was undertaken considering that 
anti-VEGF agents injected into the vitreous are detect-
able in the systemic circulation at biologically active 
levels, that there is direct communication from the 
vitreous cavity to the central nervous system (CNS) 
in rare pathological states, and that VEGF has an es-
sential role in CNS health.

“However, very little is known about how the 
normal vitreous-CNS barrier is affected by repeated 
intravitreal injections of anti-VEGF compounds,” Ray 
said. “Furthermore, despite the fact that millions of 
intravitreal injections are performed yearly in the 

United States, there have been no formal studies 
assessing the impact of these repeated injections on 
cognitive performance in this vulnerable age group.”

Ray wrote the BHAM study protocol that is enroll-
ing patients aged 65 to 85 years with BCVA of 20/50 
or better in at least 1 eye and a diagnosis of AMD. 
Patients were ineligible if they had any history of CNS 
disease or previous systemic anti-VEGF exposure. 
The study is targeting enrollment of 100 patients 
with dry AMD and 300 patients with wet AMD. 

Cognitive performance was evalu-
ated using the Brain Health Assess-
ment (BHA) test, which was developed 
at the University of California, San 
Francisco, School of Medicine and 
validated for use in research demen-
tia care centers. The BHA test is a 
10-minute, tablet-based tool that has 
been shown to have high specific-
ity and high sensitivity for detecting 
dementia and early cognitive impair-
ment, exceeding the sensitivity of the 
Montreal Cognitive Assessment. It 
includes subsets of memory, execu-
tive function and speed, visuospatial 
skills, and language. Results are gen-
erated as an age-adjusted Z-score.

“The experience in our study using 
the BHA test also shows that cogni-
tive testing can be effectively per-
formed within the flow of a retina 
clinic,” Ray said.

Based on their BHA Z-score, patients 
in the study were categorized into 
groups of low, moderate, and high 
likelihood of having mild cognitive 
impairment. They were also stratified 
into 4 groups based on the number 
of intravitreal anti-VEGF injections they received: 
0 (n = 38), 1 to 10 (n = 41), greater than 10 (n = 
64), and greater than 20 (n = 51).

Mean age was similar for the 4 injection sub-
groups (range 77.1 to 78.2 years), but the percentage 
of patients with a BHA score placing them at high 
likelihood of having mild cognitive impairment was 
higher in the group that had received greater than 
10 intravitreal injections compared with both the 
group who had no injections and the group who had 

received 1 to 10 injections (45.3% versus 34.2% and 
36.5%). In the group that had received greater than 
20 injections, 49% of patients had a high likelihood 
of mild cognitive impairment, Ray said.

C O M P A R I N G  M E A N  Z - S C O R E S
Another analysis compared the mean Z-scores among 
the 4 intravitreal injection groups. It found that the 
Z-score was significantly lower (indicating higher 
likelihood of having mild cognitive impairment) for 

both the patients who had received 
greater than 10 injections and those 
who had received greater than 20         
injections versus those who had none.

Ray noted that because of the lim-
ited sample size, analyses were not 
done to investigate potential differ-
ences in Z-scores with patients divided 
according to anti-VEGF agent received. 
Furthermore, many patients switched 
anti-VEGF agents during the course 
of their treatment.

“Once the full enrollment is com-
pleted, we hope to be able to address 
several factors at a more granular 
level, including whether choice of 
anti-VEGF agent had any impact,” 
Ray said. “More importantly, we hope 
that the final data set will help us to 
address potential confounding fac-
tors, including the impact of vision 
loss itself on the BHA score.” 

Ray added that investigators also 
hope to further refine the analysis 
of injection number versus injec-
tion duration and even age-depen-
dent risks. 

“In the end, whether there is or 
is not a statistically significant risk associated with 
anti-VEGF injections, we feel this is a question that 
needs to be formally addressed,” he said.  

In addition, Ray suggested topics for future studies 
to explore a potential biologic basis of an effect of 
intravitreal anti-VEGF injections on cognitive func-
tion. These would include targeted neuroimaging of 
the hippocampus in patients with high cumulative 
anti-VEGF exposure, careful examination of optic 

Study results link frequent anti-VEGF 
injections, risk of cognitive impairment
Investigators evaluate mental acuity using Break Health Assessment test
By Cheryl Guttman Krader, BS, Pharm; Reviewed by Subhransu K. Ray, MD, PhD

 ◗ The Brain Health 
Assessment in 
Macular Degeneration 
study is a cross-
sectional study 
investigating whether 
repeated intravitreal 
anti-VEGF injections 
for treatment of 
neovascular age-
related macular 
degeneration may be 
impacting cognitive 
health. An interim 
analysis including 
data from almost 150 
patients found an 
association between 
higher number 
of injections and 
increased risk of 
cognitive impairment.
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Investigators show long-term 
visual declines in DME eyes
Protocol T Extension Study details methods needed to maintain VA gains over time
By Lynda Charters; Reviewed by Dante Pieramici, MD

THE RESULTS OF the Protocol T Extension 
Study to assess treatment of center-involved diabetic 
macular edema (DME) with anti-vascular endothe-
lial growth factor (VEGF) therapy showed visual 
acuity (VA) declines over the 3-year period after 
the end of the Protocol T study. 

While the final VA at the 5-year mark remained 
above that achieved at the end of the Protocol T 
study, the results emphasized the need for meth-
ods to maintain the initial VA increases achieved. 
Dante Pieramici, MD, reported the results of the 
Protocol T Extension Study on behalf of the DRCR 
Retina Network.

Protocol T was a 2-year multicenter clinical trial 
in which aflibercept (Eylea, Regeneron Pharma-
ceuticals), bevacizumab (Avastin, Genentech, Inc.) 
and ranibizumab (Lucentis, Genentech, Inc.) were 
compared for treating DME in 660 eyes in which 
the baseline VAs ranged from 20/32 to 20/320. All 
patients had center-involved DME and had received 
no or minimal treatment for the DME, according to 
Pieramici, who is in private practice in Santa Bar-
bara, California.

P R O T O C O L  T  E X T E N S I O N 
S T U D Y  R E S U L T S

In the extension study, the eligible patients were 
assessed during a 5-year visit, 3 years after the 
end of Protocol T. At the 5-year visit, the VA was 
measured, optical coherence tomography images 
and color photographs were obtained, and patients 
were examined. 

“The primary objective of the extension study 
was to obtain additional information about the 3 
years after the end of Protocol T to gain insight into 

the treatment course and follow up on the VA and 
DME in years 2 to 5,” Pieramici said. 

Pieramici pointed out that the main outcome 
was not to compare the treatments groups after 2 
years because the patients had been managed at 
physician discretion during that time.”

A total of 317 patients were eligible to partici-
pate in the extension study. Among them, 95% of 
the participants had undergone 1 
or more retinal examination (mean, 
about 14) since the end of Protocol T. 
During the 2- to 5-year period, 70% 
of  patients were treated 1 or more 
times for DME or diabetic retinopa-
thy, most of which were anti-VEGF 
drugs (median number of injections, 
4 in about 67% of patients); small 
percentages of patients were treated 
with corticosteroids, focal or grid 
laser, or panretinal photocoagula-
tion, according to Pieramici.

About one-third of patients did not receive addi-
tional VEGF injections during the period of the 
extension study, and about 10% received 20 or more 
injections during the evaluated time period.

“At the end of the extension study, the VA decreased 
to an average of +7.4 letters compared with the Pro-
tocol T increase of +12.2 letters in all treatment 
groups, for a mean decrease of about 1 line of VA,” 
Pieramici pointed out. “However, this level was 
still better than the baseline VA. When the effects 
of anti-VEGF treatments were analyzed, the same 
downward trajectory was seen for the 3 drugs.”

When the VA was analyzed according to the 
baseline VAs, the same pattern of results was seen. 

However, despite the VA decline over the 3-year 
period, almost 50% of the patients had 20/25 or 
better VA at the 5-year time point and 75% had 
20/40 or better VA.

The mean central subfield thickness changed 
very little between years 2 and 5, -156 μm versus 
-154 μm, respectively. This also was the case when 
the groups were analyzed based on the original 

treatments. At 5 years, only about 
one-third of patients had some mea-
surable DME.

Based on the results of the Proto-
col T Extension Study, the takeaway 
points are:
> The patients received standard care 
after Protocol T concluded. That is, 95% 
of patients received retinal care and 68% 
had at least 1 injection of an anti-VEGF 
drug. On average, the patients maintained 
VA gains from baseline, but the mean 
VA decreased from years 2 to 5, and the 

central subfield thickness did not change significantly 
during those years;
> The results of the Protocol T Extension Study differed 
from previous studies of DME that reported sustained 
VA increases, as in the Protocol I study; and
> Strategies are needed to improve the long-term VA 
outcomes in the clinical care of eyes with DME. ■

DANTE PIERAMICI, MD
e: dpieramici@yahoo.com
Pieramici is a consultant to and receives research funding from Genentech Inc and 
Regeneron Pharmaceuticals.

 ◗ The results of the 
Protocol T Extension 
Study underscore the 
need for methods to 
improve long-term 
visual gains in eyes 
with DME.

TAKE-HOME 

nerve integrity prior to and after repeated intra-
vitreal injections, further preclinical studies, and 
direct evaluation for anti-VEGF agents in post-mor-
tem CNS tissues and CSF from patients who have 
received numerous intravitreal anti-VEGF injections.  

“Developing such assays is complicated and time 

consuming, but might be valuable as we pursue lon-
ger acting and constitutively expressed anti-VEGF 
agents,” he said. 

M A I N T A I N  T R E A T M E N T  P R O T O C O L S
Ray cautioned that clinicians should not allow this 
very preliminary interim analysis to alter treat-
ment protocols, but rather to use it to be aware of a                 
patient’s mental health during the course of therapy.  

“Frankly, limiting appropriate anti-VEGF therapy 
resulting in unnecessary vision loss may be more 

of a risk factor on cognition,” he said. 
In extending thanks to his colleagues for support-

ing the research, Ray said that any retina clinics 
interested in additional information or participating 
in the BHAM clinical trial may reach out to him at 
sray@bayarearetina.com. ■

IMPAIRMENT
( Continued from page 23 )

SUBHRANSU K. RAY, MD, PHD
e: sray@bayarearetina.com
Ray has no relevant financial interests to disclose.
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T
opical cyclosporine A (CsA) 
has long been a mainstay of 
treatment for dry eye dis-
ease. In fact, for many years, 
CsA 0.05% (Restasis, Aller-
gan) was the only treatment 

available to our patients, other than ste-
roids or palliative artificial lubricants.

More recently, we have seen the intro-
duction of lifitegrast 5% 
(Xiidra, Novartis), multiple 
treatments for underlying 
meibomian gland dysfunc-
tion, and higher-concen-
tration CsA formulations 

(Cequa, Sun Pharmaceutical Industries; 
and Klarity-C, ImprimisRx) for a more 
robust armamentarium of treatment 
options for dry eye disease.

CsA is an immunosuppressant that 
inhibits T-cell–mediated inflammation 
and cytokines, stimulates tear produc-
tion, and increases goblet cell density.1,2 

Despite its success in the marketplace 
and in many of our practices, there are 
still challenges with its use, including 
the high cost of the prescription solu-
tion for patients and burning or stinging 
on instillation, which can discourage 
patients from continuing the drops long enough 
to see an effect. Additionally, it is challenging to 
formulate a topical CsA preparation because this 
molecule is not very water soluble. 

I have been involved in a study to evaluate effi-
cacy in a real-world clinical practice setting of a 
higher-dose (0.1%) cyclosporine (Klarity-C) in a 
unique chondroitin sulfate formulation.3  

Chondroitin sulfate, a compound developed decades 
ago by Richard Lindstrom, MD, Herbert Kaufman, 
MD, and others, is the key ingredient in OptiSol-
GS (Bausch + Lomb) and is used in several vis-
coelastic products. It has some unique properties 
of its own, including lubricating, anti-inflamma-
tory, cell membrane stabilizing, and corneal edema 
reducing.4 Klarity-C, the drug used in our study, 
is a preservative-free drop compounded in a 503B 
FDA-regulated outsourcing facility. 503B pharma-

cies have to follow stringent quality and 
manufacturing requirements and are 
subject to the same FDA inspection and 
oversight as large pharmaceutical com-
panies. However, compounded medica-
tions are typically more affordable than 
other branded drugs. 

S T U D Y  D E S I G N 
A N D  R E S U L T S

This was a retrospective, multicenter study con-
ducted by me, Jennifer Loh, MD, and William Trat-
tler, MD. Adult patients with a dry eye diagnosis 
who were treated with Klarity-C twice daily were 
included. We reviewed patients’ charts to deter-
mine the change from baseline in Ocular Surface 
Disease Index (OSDI) scores and corneal staining 
after 3 months of treatment.

Fifty-one patients with dry eye (102 eyes) were 
enrolled. Patients ranged in age from 27 to 80 years, 
with a mean age of 62 years, and 76% were women.   

The OSDI questionnaire measures dry eye symp-
toms, including visual symptoms and ocular dis-
comfort. Patients are asked to select if they experi-
enced any of the 12 symptoms all, most, half, some, 
or none of the time during the previous week, and 
the answers are scored from 0 to 100, with a lower 

ADVANCES AND INNOVATIONS CONTINUE TO PROGRESS FOR THE DEVELOPMENT OF NEW THERAPIES

CURRENT CLINICAL CONSIDERATIONS IN

Special Report   ) DRY EYE

take-home
 ◗ In recent years, 

ophthalmologists 
have seen several 
new therapeutics 

for the treatment of 
dry eye disease. 

NOVEL VEHICLE 
CONTRIBUTES TO 
CYCLOSPORINE 
EFFICACY
Study shows improvements in signs, 
symptoms after 3 months of treatment
By Cynthia Matossian, MD, FACS, ABES;  

Special to Ophthalmology Times® 

Matossian

Pretreatment topography demonstrates an unstable tear film.  
(Photos courtesy of Cynthia Matossian, MD, FACS, ABES)

Continues on page 28 : Cyclosporine
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The first FDA-approved pharmacologic 
treatment that targets the root 
pathogenesis of neurotrophic keratitis1-3

Indication
OXERVATE is a recombinant human nerve growth factor 
indicated for the treatment of neurotrophic keratitis.

Important Safety Information
WARNINGS AND PRECAUTIONS 
Patients should remove contact lenses before applying 
OXERVATE and wait 15 minutes after instillation of the 
dose before reinsertion.
ADVERSE REACTIONS 
The most common adverse reaction in clinical trials 
that occurred more frequently with OXERVATE was  
eye pain (16% of patients). Other adverse reactions 
included corneal deposits, foreign body sensation, 
ocular hyperemia, ocular inflammation, and increase  
in tears (1%-10% of patients).

For additional safety information, see accompanying Brief 
Summary of Safety Information on the adjacent page and 
full Prescribing Information on Oxervate.com/HCP. 

© 2020 Dompé U.S. Inc.  
All rights reserved.  
US-OXE-1900180 01/20

•  Cenegermin-bkbj, the active ingredient in OXERVATE, 
is structurally identical to the human nerve growth 
factor (NGF) protein made in ocular tissues5 

•  NGF is an endogenous protein involved in the 
differentiation and maintenance of neurons, and  
acts through specific high-affinity (ie, TrkA)  
and low-affinity (ie, p75NTR) NGF receptors in  
the anterior segment of the eye to support corneal 
innervation and integrity.1 Endogenous NGF is 
believed to support corneal integrity through  
3 primary mechanisms (shown in preclinical 
models): corneal innervation, reflex tear  
secretion, and corneal epithelial cell proliferation 
and differentiation3,6,7

Explore the breakthrough therapy at 
Oxervate.com/HCP 

References: 1. OXERVATE (cenegermin-bkbj) full prescribing information. Dompé. October 2019. 2. FDA approves first drug for neurotrophic keratitis,  
a rare eye disease [FDA news release]. August 22, 2018. 3. Mastropasqua L, Massaro-Giordano G, Nubile M, Sacchetti M. Understanding the 
pathogenesis of neurotrophic keratitis: the role of corneal nerves. J Cell Physiol. 2017;232:717-724. 4. Bonini S, Lambiase A, Rama P, et al. Phase II 
randomized, double-masked, vehicle-controlled trial of recombinant human nerve growth factor for neurotrophic keratitis. Ophthalmology. 2018;125:1332- 
1343. 5. Voelker R. New drug treats rare, debilitating neurotrophic keratitis. JAMA. 2018;320:1309. 6. Müller LJ, Marfurt CF, Kruse F, Tervo TMT. Corneal 
nerves: structure, contents and function. Exp Eye Res. 2003;76:521-542. 7. Sacchetti M, Lambiase A. Diagnosis and management of neurotrophic 
keratitis. Clin Ophthalmol. 2014;8:571-579. 8. Center for Drug Evaluation and Research, US Food and Drug Administration. Oxervate (cenegermin-bkbj)  
BLA 761094. Medical Review(s). July 19, 2018. https://www.accessdata.fda.gov/drugsatfda_docs/nda/2018/761094Orig1s000TOC.cfm.

* Complete corneal healing was defined as the absence of staining of the corneal lesion and no persistent staining in the rest of the cornea  
after 8 weeks of treatment. Based on results from the REPARO trial (Europe, NGF0212; N=156) and the US trial (NGF0214; N=48).4,8

With OXERVATE, up to 72% of patients achieved complete corneal healing at 8 weeks*1,4
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Brief Summary of Safety 
Consult the full Prescribing Information for complete  
product information.

INDICATIONS AND USAGE 
OXERVATE™ (cenegermin-bkbj) ophthalmic solution 0.002% 
is indicated for the treatment of neurotrophic keratitis. 

DOSAGE AND ADMINISTRATION 
Contact lenses should be removed before applying 
OXERVATE and may be reinserted 15 minutes after 
administration. 
If a dose is missed, treatment should be continued as 
normal, at the next scheduled administration. 
If more than one topical ophthalmic product is being used, 
administer the eye drops at least 15 minutes apart to avoid 
diluting products. Administer OXERVATE 15 minutes prior  
to using any eye ointment, gel or other viscous eye drops. 
Recommended Dosage and Dose Administration 
Instill one drop of OXERVATE in the affected eye(s), 6 times 
a day at 2-hour intervals for eight weeks.

ADVERSE REACTIONS
Clinical Studies Experience Because clinical studies are 
conducted under widely varying conditions, adverse reaction 
rates observed in the clinical studies of a drug cannot be 
directly compared to rates in the clinical studies of another 
drug and may not reflect the rates observed in practice.
In two clinical trials of patients with neurotrophic keratitis, 
a total of 101 patients received cenegermin-bkbj eye 
drops at 20 mcg/mL at a frequency of 6 times daily in the 
affected eye(s) for a duration of 8 weeks. The mean age of 
the population was 61 to 65 years of age (18 to 95). The 
majority of the treated patients were female (61%). The most 
common adverse reaction was eye pain following instillation 
which was reported in approximately 16% of patients. Other 
adverse reactions occurring in 1-10% of OXERVATE patients 
and more frequently than in the vehicle-treated patients 
included corneal deposits, foreign body sensation, ocular 
hyperemia, ocular inflammation and tearing.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary There are no data from the use of OXERVATE 
in pregnant women to inform any drug associated risks.
Administration of cenegermin-bkbj to pregnant rats or 
rabbits during the period of organogenesis did not produce 
adverse fetal effects at clinically relevant doses. In a 
pre- and postnatal development study, administration of 
cenegermin-bkbj to pregnant rats throughout gestation and 
lactation did not produce adverse effects in offspring at 
clinically relevant doses.
Animal Data
In embryofetal development studies, daily subcutaneous 
administration of cenegermin-bkbj to pregnant rats and 
rabbits throughout the period of organogenesis produced 
a slight increase in post-implantation loss at doses greater 
than or equal to 42 mcg/kg/day (267 times the MRHOD). 
A no observed adverse effect level (NOAEL) was not 
established for post-implantation loss in either species.  

In rats, hydrocephaly and ureter anomalies were each 
observed in one fetus at 267 mcg/kg/day (1709 times 
the MRHOD). In rabbits, cardiovascular malformations, 
including ventricular and atrial septal defects, enlarged 
heart and aortic arch dilation were each observed in one 
fetus at 83 mcg/kg/day (534 times the MRHOD). No fetal 
malformations were observed in rats and rabbits at doses 
of 133 mcg/kg/day and 42 mcg/kg/day, respectively. In a 
pre- and postnatal development study, daily subcutaneous 
administration of cenegermin-bkbj to pregnant rats during 
the period of organogenesis and lactation did not affect 
parturition and was not associated with adverse toxicity in 
offspring at doses up to 267 mcg/kg/day. In parental rats 
and rabbits, an immunogenic response to cenegermin-bkbj 
was observed. Given that cenegermin-bkbj is a heterologous 
protein in animals, this response may not be relevant to 
humans.
Lactation 
There are no data on the presence of OXERVATE in human 
milk, the effects on breastfed infant, or the effects on milk 
production. The developmental and health benefits of 
breastfeeding should be considered, along with the mother’s 
clinical need for OXERVATE, and any potential adverse 
effects on the breastfed infant from OXERVATE. 
Pediatric Use 
The safety and effectiveness of OXERVATE have been 
established in the pediatric population. Use of OXERVATE in 
this population is supported by evidence from adequate and 
well-controlled trials of OXERVATE in adults with additional 
safety data in pediatric patients from 2 years of age and 
older [see Clinical Studies (14)]. 
Geriatric Use 
Of the total number of subjects in clinical studies of 
OXERVATE, 43.5 % were 65 years old and over. No overall 
differences in safety or effectiveness were observed 
between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis and Mutagenesis Animal studies have  
not been conducted to determine the carcinogenic  
and mutagenic potential of cenegermin-bkbj. 
Impairment of fertility Daily subcutaneous administration  
of cenegermin-bkbj to male and female rats for at least  
14 days prior to mating, and at least 18 days post-coitum 
had no effect on fertility parameters in male or female 
rats at doses up to 267 mcg/kg/day (1709 times the 
MRHOD). In general toxicology studies, subcutaneous and 
ocular administration of cenegermin-bkbj in females was 
associated with ovarian findings including persistent estrus, 
ovarian follicular cysts, atrophy/reduction of corpora lutea, 
and changes in ovarian weight at doses greater than or 
equal to 19 mcg/kg/day (119 times the MRHOD).
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score being ideal. At 3 months, our patients’ mean 
OSDI score improved from 37.57 to 23.83 (P < 
.001). Pretreatment, 61% of the patients had OSDI 
scores in the “severe” range (33-100). By 3 months, 
patients scoring in the severe range declined to 
20%, and more than one-third of patients reported 
improvements in symptoms that put them in the 
normal (0-12) range.

Fluorescein staining of the entire cornea was 
evaluated for each eye (N = 102). The mean stain-
ing grade improved from 3.57 pretreatment to 2.17 
(P < .001) at 3 months. I find corneal staining with 
vital dyes to be an excellent diagnostic tool. In the 
PHACO study, Trattler et al showed that staining is 
extremely common in older patients, with 77% of 
those presenting for cataract surgery demonstrat-

ing some corneal staining (central or peripheral), 
including 50% with central staining.5  

One patient I treated in this study was a 71-year-
old man who complained of blur, light sensitivity, 
and irritation, which he described as a “sandy, gritty 
feeling.” He thought he needed stronger glasses 
because he had a hard time focusing to read. He 
was not on any ocular medications, including arti-
ficial tears. His medical history was significant for 
hypertension, controlled on lisinopril 10 mg and 
metoprolol 25 mg. He went through a full dry eye 
evaluation.  Tear osmolarity (TearLab) was normal 
(300 oculus sinister and 301 oculus dexter), but 
an MMP9 test (InflammaDry, Quidel) was positive 
for the inflammatory marker in the tear film.  He 
had 1+ central and inferior staining in both eyes, 
and his OSDI score was 22.7, putting him in the 
mild-to-moderate category.

I also like to look at topography images in eval-
uating dry eye. Pretreatment, the axial maps on 
the OPD-Scan III (Nidek Inc) revealed that this 
patient had tear film instability. We could also see 
missing and warped squares on the Cassini ocu-
lar surface qualifier, supporting the finding of an 
unstable tear film.  

After 3 months of treatment with Klarity-C, this 
patient’s tear film was still not perfect, but the 
topography images were better; his OSDI score 
had improved from 22.7 to 6.25—well into the nor-
mal category—and he now had only trace inferior 
staining, with no staining centrally. His symptoms 
improved, including the visual fluctuations that 
made him feel like something was wrong with his 
vision. He had no problems tolerating the drops. 

CsA is a time-tested, effective treatment for inflam-
mation in dry eye. Twice daily instillation of Klar-
ity-C results in statistically significant improve-
ment in OSDI scores and improvement in corneal 

staining while offering patients a favorable toler-
ability and cost profile. ■
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Moderate 23 to 32
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Severe (33 to 100)
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20%

Mild (13 to 22)
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After 3 months of treatment, the severity of dry eye was reduced, as shown by the change in the Ocular Surface Disease Index score from baseline. 
(Chart courtesy of Cynthia Matossian, MD, FACS, ABES

“I also like to look at 
topography images. 
Pretreatment, the axial 
maps on the OPD-Scan 
III revealed that this 
patient had tear film 
instability.” 

– Cynthia Matossian, MD, FACS, ABES
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Making dry eye manageable for 
patients working from home
Pearls on helping patients treat their symptoms amid pandemic
By Cynthia Matossian, MD, FACS; Special to Ophthalmology Times® 

WHEN CORONAVIRUS RESTRICTIONS 
meant ophthalmologists could only see emergency 
cases in our offices, fortunately, I was able to use 
teleconferencing as a means to communicate with 
many patients who were experiencing ocular dis-
comfort due to dry eye disease (DED).

Their eyes were hurting, tired, gritty, blurry, and 
unable to sustain the long periods of screen use required 
by their new work-from-home (WFH) arrangements.

This is typical dry eye symptomatology. But many 
of these folks were my existing dry eye patients with 
prescribed treatments.

W H A T  W A S  G O I N G  O N ?
First, through the distraction-free intimacy of tele-
medicine, I noticed a common thread when I digitally 
connected with my patients: a compliance problem.

With the interruption of patients’ normal work 
and home routines, the additional stress related to 
their jobs, homeschooling — and even the inertia 
that comes from fatigue and depression — patients 
readily admitted that they were not using their pre-
scribed medications nor adhering to their adjunctive 
at-home therapies.

Second, between working from home and relying 
on home entertainment, there was a significant leap 

in screen time, which we know means less blinking 
and drier eyes.

The challenge was to help my patients from a dis-
tance and, when they could safely return to our offices, 
to perform procedures that would help stabilize their 
tear film for a healthier ocular surface.

W H A T  C A N  W E  D O  R E M O T E L Y ?
When people are upset and worried about their eyes, 
listening to their frustrations is a big help. Once I 
heard their problems, my patients and I reviewed 
their medications and at-home regimen piece by piece.

Despite the fact that I always educated my patients 
exhaustively both verbally and in print during their 
office visits, I was surprised to find how little patients 
actually understood about the complexity of DED, 
the importance of each therapy, and how each part 
of the therapeutic regimen worked in an additive 
fashion to address their dry eye situation. 

During the one-on-one telehealth calls, patients 
responded, “Now I get it!” and they were very thank-
ful for the re-education. 

They better understood, for example, that they 
cannot just take their oral omega-3 fatty acid supple-
ments (HydroEye, ScienceBased Health; Physician 
Recommended Nutriceuticals [PRN]) twice a month 

or use their immunomodulator drops (Cequa, Sun 
Ophthalmics; Restasis, Allergan; Xiidra, Novartis) 
on an as-needed basis like artificial tears.

P R E P A R I N G  P A T I E N T S  F O R 
T H E  N E X T  6 +  M O N T H S

In our telemedicine visits, many patients admitted, 
“I know I’m just never going to be good at taking eye 
drops.” That’s where procedures come in.

To comprehensively address DED, we typically 
pair in-office procedures with prescription medica-
tions and other at-home regimens.

However, if someone readily admits that their com-
pliance likely will not improve, a procedure to help 
the meibomian glands becomes even more important.

Patients who are noncompliant with their prescrip-
tion medications or their at-home lid scrubs, moist-
ened heat masks, or oral supplements may experience 
some symptomatic relief with an office procedure.

Intense pulsed light (IPL) (Optima IPL, Lumenis) 
targets inflammation, the underlying cause of meibo-
mian gland dysfunction (MGD), by closing off abnor-
mal blood vessels in the eyelids and eye area that 
contribute to the inflammatory cycle.

Thermal pulsation (iLUX, Alcon Laboratories; Lipi-
Flow, Johnson & Johnson Vision; TearCare, Sight Sci-
ences) evacuates the meibomian glands. If the patient 
has scurf on the lid margins, it can be removed with 
microblepharoexfoliation (BlephEx).

When we re-opened our office doors to see non-
emergent patients, we became very busy treating dry 
eye. I think the long-lasting results of procedures are 
a welcome relief, offering patients some comfort even 
if compliance falters with at-home care. 

Some patients view the procedural approach as an 
insurance policy that their dry eye relief will con-
tinue as we look ahead at the possibility of more 
lockdowns and more months of working from home.

No one knows when work and school will return 
to normal or what the new normal will look like.

I plan to offer in-office procedures to provide relief 
not only for my WFH patients, but also for every-
one with MGD who could benefit from these treat-
ment options. ■

CYNTHIA MATOSSIAN, MD, FACS
e: cmatossian@matossianeye.com
Matossian is the founder and medical director of Matossian Eye Associates, Pennsylvania 
and New Jersey; adjunct clinical instructor at Temple University School of Medicine, 
Philadelphia.
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Offered exclusively at a competitive cost 
through XELPROS Xpress™ 

INDICATIONS AND USAGE 
XELPROS™ (latanoprost ophthalmic emulsion) 0.005% is 
indicated for the reduction of elevated intraocular pressure (IOP) 
in patients with open-angle glaucoma or ocular hypertension.

IMPORTANT SAFETY INFORMATION

CONTRAINDICATIONS 
XELPROS is contraindicated in patients with a known 
hypersensitivity to latanoprost, or any other ingredients in  
this product.

WARNINGS AND PRECAUTIONS 
Pigmentation: XELPROS may cause changes to pigmented 
tissues. The most frequently reported changes are increased 
pigmentation of the iris, periorbital tissue (eyelid), and 
eyelashes. Pigmentation is expected to increase as long as 
XELPROS is administered. After discontinuation of XELPROS, 
iris pigmentation is likely to be permanent. Patients who receive 
treatment should be informed of the possibility of increased 
pigmentation. The long-term effects of increased pigmentation 
are not known.

Eyelash Changes: XELPROS may gradually change eyelashes 
and vellus hair in the treated eye, including increased length, 
thickness, pigmentation, and number of lashes. The changes are 
usually reversible upon discontinuation of treatment.

Intraocular Inflammation: XELPROS should be used with  
caution in patients with a history of intraocular inflammation 
(iritis/uveitis) and should generally not be used in patients with 
active intraocular inflammation.

 
Macular Edema: XELPROS should be used with caution  
in aphakic patients, in pseudophakic patients with a torn  
posterior lens capsule, or in patients with known risk factors  
for macular edema.

Herpetic Keratitis: XELPROS should be used with caution in 
patients with a history of herpetic keratitis. XELPROS should 
be avoided in cases of active herpes simplex keratitis because 
inflammation may be exacerbated.

Bacterial Keratitis: There have been reports of bacterial keratitis 
associated with the use of multiple-dose containers of topical  
ophthalmic products.

Use with Contact Lenses: Contact lenses should be removed 
prior to administration of XELPROS and may be reinserted  
15 minutes following administration.

ADVERSE REACTIONS 
The most common ocular adverse reactions in clinical trials 
(incidence ≥5%) for XELPROS were eye pain/stinging, ocular 
hyperemia, conjunctival hyperemia, eye discharge, growth of 
eyelashes, and eyelash thickening.

DRUG INTERACTIONS 
Precipitation may occur if drugs containing thimerosal are  
used concomitantly with XELPROS. If such drugs are used,  
they should be administered at least 5 minutes apart.

Please see brief summary of Full Prescribing Information on the 
adjacent page.

© 2019 Sun Ophthalmics, a division of Sun Pharmaceutical Industries, Inc. All rights reserved.
XELPROS, LIPIXELLE, and XELPROS Xpress are licensed trademarks of Sun Pharma Advanced Research Company Ltd.
PM-US-XPS-0122 06/2019

BAK=benzalkonium chloride.

References: 1. XELPROS [package insert]. Cranbury, NJ: Sun Pharmaceutical Industries, Inc; 2018. 2. Data on file. Cranbury, NJ:  
Sun Pharmaceutical Industries, Inc.

Delivers XELPROS™ directly to patients without the need to worry about coverage

XELPROS is the first and only BAK-free formulation of latanoprost—delivered with LIPIXELLE™ technology1,2

Visit ChooseXelpros.com to learn more.
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USE IN SPECIFIC POPULATIONS 
Pregnancy
Pregnancy Category C 
Reproduction studies have been performed in rats and rabbits. In 
rabbits, an incidence of 4 of 16 dams had no viable fetuses at a dose 
that was approximately 80 times the maximum human dose, and the 
highest nonembryocidal dose in rabbits was approximately 15 times 
the maximum human dose. There are no adequate and well-controlled 
studies in pregnant women. XELPROS should be used during pregnancy 
only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers
It is not known whether latanoprost or its metabolites are excreted  
in human milk. Because many drugs are excreted in human milk, 
caution should be exercised when XELPROS is administered to a 
nursing woman.

Pediatric Use
Safety and effectiveness in pediatric patients have not been established.

Geriatric Use
No overall differences in safety or effectiveness have been observed 
between elderly and younger patients.

PATIENT COUNSELING INFORMATION 
Potential for Pigmentation 
Advise patients about the potential for increased brown pigmentation 
of the iris, which may be permanent. Patients should also be informed 
about the possibility of eyelid skin darkening, which may be reversible 
after discontinuation of XELPROS.

Potential for Eyelash Changes 
Inform patients of the possibility of eyelash and vellus hair changes  
in the treated eye during treatment with XELPROS. These changes  
may result in a disparity between eyes in length, thickness, 
pigmentation, number of eyelashes or vellus hairs, and/or direction 
of eyelash growth. Eyelash changes are usually reversible upon 
discontinuation of treatment.

Handling the Container 
Instruct patients to avoid allowing the tip of the dispensing container 
to contact the eye or surrounding structures because this could cause 
the tip to become contaminated by common bacteria known to cause 
ocular infections. Serious damage to the eye and subsequent loss of 
vision may result from using contaminated emulsions.

When to Seek Physician Advice 
Advise patients that if they develop an intercurrent ocular condition 
(eg, trauma or infection) or have ocular surgery, or develop any ocular 
reactions, particularly conjunctivitis and eyelid reactions, they should 
immediately seek their physician’s advice concerning the continued 
use of the multiple-dose container.

Use with Contact Lenses 
Advise patients that contact lenses should be removed prior to 
administration of the emulsion. Lenses may be reinserted 15 minutes 
following administration of XELPROS.

Use with Other Ophthalmic Drugs 
Advise patients that if more than one topical ophthalmic drug is being 
used, the drugs should be administered at least 5 minutes apart.

Rx Only 
Distributed by: Sun Pharmaceutical Industries, Inc.  
Cranbury, NJ 08512

Brief Summary of Prescribing Information for XELPROS™ 
(latanoprost ophthalmic emulsion) 0.005%,  
for topical ophthalmic use

XELPROS™ (latanoprost ophthalmic emulsion) 0.005%  
See package insert for Full Prescribing Information.

INDICATIONS AND USAGE 
XELPROS is indicated for the reduction of elevated intraocular pressure 
(IOP) in patients with open-angle glaucoma or ocular hypertension.

CONTRAINDICATIONS 
Known hypersensitivity to latanoprost, or any other ingredients in  
this product.

WARNINGS AND PRECAUTIONS 
Pigmentation 
XELPROS may cause changes to pigmented tissues. The most 
frequently reported changes are increased pigmentation of the iris, 
periorbital tissue (eyelid), and eyelashes. Pigmentation is expected to 
increase as long as XELPROS is administered. After discontinuation 
of XELPROS, iris pigmentation is likely to be permanent. Patients 
who receive treatment should be informed of the possibility 
of increased pigmentation. The long-term effects of increased 
pigmentation are not known. 

Eyelash Changes 
XELPROS may gradually change eyelashes and vellus hair in the 
treated eye, including increased length, thickness, pigmentation, 
and number of lashes. The changes are usually reversible upon 
discontinuation of treatment.

Intraocular Inflammation 
XELPROS should be used with caution in patients with a history of 
intraocular inflammation (iritis/uveitis) and should generally not be 
used in patients with active intraocular inflammation.

Macular Edema 
XELPROS should be used with caution in aphakic patients, in 
pseudophakic patients with a torn posterior lens capsule, or in 
patients with known risk factors for macular edema.

Herpetic Keratitis 
XELPROS should be used with caution in patients with a history of 
herpetic keratitis. XELPROS should be avoided in cases of active 
herpes simplex keratitis because inflammation may be exacerbated.

Bacterial Keratitis 
There have been reports of bacterial keratitis associated with the use 
of multiple-dose containers of topical ophthalmic products.

Use with Contact Lenses 
Contact lenses should be removed prior to administration of XELPROS 
and may be reinserted 15 minutes following administration.

ADVERSE REACTIONS
Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical studies of a drug cannot 
be directly compared to rates in the clinical studies of another drug 
and may not reflect the rates observed in clinical practice.

Across multiple clinical trials conducted with XELPROS, the most 
frequently reported ocular adverse reactions were eye pain/stinging 
upon instillation and ocular hyperemia, reported in 55% and 41% of 
patients treated with XELPROS, respectively. Other adverse reactions 
reported (incidence ≥5%) were conjunctival hyperemia, eye discharge, 
growth of eyelashes, and eyelash thickening. Less than 1% of patients 
discontinued therapy because of intolerance to the eye pain/stinging or 
to the ocular hyperemia.

DRUG INTERACTIONS 
Precipitation may occur if drugs containing thimerosal are used 
concomitantly with XELPROS. If such drugs are used, they should be 
administered at least 5 minutes apart.

© 2019 Sun Ophthalmics, a division of Sun Pharmaceutical Industries, Inc. All rights reserved.
XELPROS is a licensed trademark of Sun Pharma Advanced Research Company Ltd. 
PM-US-XPS-0070 03/2019



T
he increase in life expectancies and 
lifestyle changes have resulted in an               
increasing number of patients request-
ing spectacle-independent near and                   
intermediate vision for their daily ac-
tivities, aside from excellent distance 
vision. Presbyopia-correcting IOLs are 

also a treatment option for presbyopic patients who 
are not candidates for laser refractive surgery and 
do not want to rely on reading glasses. Over recent 
years, a wide spectrum of multifocal (MF) IOLs has 

been developed.
Presbyopia-correcting IOLs can be 

divided into three broad categories: 
MF IOLs (including diffractive or 
refractive designs), extended depth-
of-focus (EDOF) IOLs and accommo-
dative IOLs (intracapsular or sulcus 
placed).1 EDOF IOLs, or extended 
range-of-vision IOLs, are a fairly 

new technology in the treatment of presbyopia.
The basic optical principle is to create a sin-

gle-elongated focal point to enhance the depth of 
focus, on the contrary to monofocal IOLs (in which 
light is focused on one single point) or MF IOLs 
(which has two or three discrete points). The idea 
of EDOF is not new.

More than 30 years ago, Nakazawa and Ohtsuki 

reported apparent accommodation 
in 39 eyes implanted with spherical 
IOLs.2 The authors found that the 
depth of field in these cases was 
inversely proportional to the pupil-
lary diameter. Since then, several 
optical strategies have been used 
to extend the depth of focus at both 
the cornea and lens plane.

However, the term EDOF should 
be limited to those IOLs in which 
a manipulation has been made in 
their aberrometry profile to enlarge 
the depth of field. Those IOLs which 
have a MF design and, on top of it, 
also offer a manipulated aberrom-
etry optical profile, should be called 
‘hybrid EDOF IOLs’.

The first so-called EDOF IOL, which is really a 
hybrid EDOF (Tecnis Symfony, Johnson and John-
son Vision) was approved for use in the United 
States in 2016.3 Since then, several EDOF-labelled 
IOLs, many of them not really based on the EDOF 
principle, have been released.

O P T I C A L  M O D E L S 
E M P L O Y E D

Spherical aberration (SA) is associated with focal 

length difference between the central 
and marginal ray where the light en-
ters in the lens (Figure 1A). For any 
given eye, the Zernike coefficients 
may vary widely, but a mean value of 
corneal spherical aberration is +0.31 
± 0.135 μm for a 6-mm pupil size.4 

It was shown that aspheric IOLs 
which effectively reduce spherical 
aberration improve the optical qual-
ity over spherical IOLs.5 On the other 
hand, higher positive SA in eyes 
having received an aberration-free 
IOL results in a better distance-cor-
rected near visual acuity than that 
following implantation of negative-
SA IOLs (that have reduced corneal 

SA).6 Similarly, intentional induction of SA within 
the IOL design can increase the depth of focus.

Chromatic aberrations (CAs) are associated with 
focal length difference between the visible spec-
trum of different colors of light. The human cornea 
produces a CA, in which blue light is diffracted 
more than red light.

The optical design also has an impact: a refrac-
tive optic maintains the same CA of the cornea, so 
with this lens the final ocular CA will increase, as 

Extended depth-of-field IOLs: 
Clarification of current nomenclature
As patients live longer, they are seeking spectacle-independent near and intermediate vision 
By Jorge L. Alió, MD, PhD, FEBO, and Piotr Kanclerz, MD, PhD, Special to Ophthalmology Times®

 ◗ Clinicians and 
surgeons should 
be aware of the 
misleading use of 
the extended depth-
of-focus (EDOF) 
concept. The authors 
propose an alternative 
terminology and that 
lenses with combined 
optical designs are 
referred to as “hybrid 
IOLs.”

TAKE-HOME 

Alió

Continues on page 34 : Clarification

(Figure 1) Spherical (A) vs. chromatic (B) aberrations. (Reproduced with permission from https://commons.wikimedia.org/wiki/File:Lens-sphericalaberration.png and https://commons.wikimedia.org/wiki/File:Chromatic_aberration_
convex.svg, CC licence.)
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will the dispersion of the wavelengths. On the con-
trary, diffractive IOLs can reverse CA: red blends 
more than blue.

So, diffractive IOLs can minimize the CA in every 
eye. Achromatization does not bring an extended 
depth-of-field improvement but rather an improve-
ment in the contrast sensitivity function;7 thus,     
diffractive could lead to an improvement of the 
contrast sensitivity and the quality of vision.8

The pinhole effect is another concept which 
allows a greater depth-of-focus to be obtained. In 
general, it could be stated that the smaller the 
pupil size, the greater the depth of field (and depth 
of focus).9 Following this principle, the use of an 
opaque pinhole mask in a monofocal IOL enhances 
the depth of focus.

Moreover, the Stiles-Crawford effect could be 
additionally possible; it is believed that when an 
equal intensity of light enters near the center of the 
pupil, it produces a greater photoreceptor response 
compared with the light entering the eye near the 
edge of the pupil.10

C O N F U S I O N  I N  T H E 
C U R R E N T  N O M E N C L A T U R E

EDOF IOLs provide a continuous range of focus with-
out a clearly asymmetric IOL power distribution. 
This elongated focus is introduced to eliminate the 
overlapping of near and far images caused by tra-
ditional multifocal IOLs and the halo effect; ideally 
EDOF IOLs should enhance intermediate and near 
visual performance, while minimally affecting dis-

tance vision. In this way, EDOF IOLs differ from 
multifocal IOLs, in which the secondary out-of-           
focus images correspond to the additional foci and 
might induce halos. 

Today, there is a relevant interest in the new 
models of presbyopic IOLs. Several IOLs are mar-
keted as EDOF IOLs. We encounter a confusion in 
the terminology; some of the so-called EDOF lenses 
are really MF lenses with low near-add power, in 
which part of the additional optical power has been 
withdrawn to avoid the overlapping of images and 
the consequent halos and glare.

We believe that it is necessary to clarify the cur-
rent nomenclature and differentiate two types of 
EDOF IOLs: pure EDOF IOLs and hybrid MF-EDOF 
IOLs (Figure 1).11 Pure EDOF IOLs are based on 
the spherical aberration-based optics or the pin-
hole effect, but have no multifocality.

To name a lens a pure EDOF IOL, the optical pro-
file has to be continuous, without a change in the 
optical transition of the optical profile. This rule 
is equal for both the refractive and diffractive MF 
IOL models. All the lenses that employ correction 
of CAs, have a diffractive/diffractive-hybrid profile 
or an additional power to increase the near vision 

are not pure EDOF IOLs.
The trade-off of inducing certain amounts of 

ocular aberrations is the potential degradation of 
quality of vision. This also limits their performance; 
their near vision capability is usually limited to 
about 1 D.12

Those IOLs that have attempted to provide more 
are either no longer on the market, no longer avail-
able because the originator company has closed 
or they have produced very bad results. The rea-
son for the latter is that for the first time we are 
able to see the retinal image quality with pyrami-
dal aberrometry and the results are very different.

On the other hand, multifocality and EDOF char-
acteristics are not exclusive of each other. A bifo-
cal IOL may exhibit EDOF characteristics, like-
wise with an aspheric monofocal IOL or even a 
diffractive or refractive trifocal IOL. For example, 
the Tecnis Symfony is an IOL which combine an 
EDOF with multifocality. We propose naming such 
lenses ‘hybrid MF-EDOF IOLs.”

Hybrid MF-EDOF IOLs include diffractive-EDOF 
IOLs, refractive-EDOF IOLs and diffractive-refrac-
tive-EDOF IOLs. Some IOLs named as ‘EDOF’ are 
really only MF lenses with a low near-vision add 
and no EDOF component.

O P T I C A L  B E N C H  R E P O R T S  A N D 
C L I N I C A L  O U T C O M E S

Several optical bench reports have shown that the 
EDOF lenses provide better optical quality on the 
whole addition range than MF and monofocal lenses. 
Nevertheless, assessment of the quality of vision and 
optical/refractive performance of EDOF IOLs can 
be challenging due to the wide array of procedures 
available for evaluation of these lenses.

In some cases, even if the optical laboratory 

CLARIFICATION
( Continued from page 33 )

(Figure 1) The classification of IOLs having EDOF characteristics. (Figure courtesy of Prof. Jorge L. Alió and Dr Piotr Kanclerz)

IOLs with EDOF Characteristics

PURE EDOF IOLS HYBRID MF/EDOF IOLS

Abbreviations: EDOF: extended depth of focus; MF: multifocal; SAV: Swiss Advanced Vision

Spherical aberration- 
based EDOF IOLs

•  SIFI Mini Well Ready

•  WIOL CF

•  Tecnis Eyhance ICB00

EDOF IOLs utilizing 
the pinhole effect

•  Acufocus IC-8

•  Morcher XtraFocus 
Pinhole Implant

Hybrid MF 
diffractive/EDOF IOLs

•  Tecnis Symfony 
ZXR00

Hybrid MF refractive/
EDOF IOLs

•  Lentis Mplus

•  Lentis Mplus X

•  Acunex Vario 
AN6V - SAV-
IOL Lucidis

Hybrid MF refractive-
diffractive EDOF IOLs

•  SAV-IOL InFo

•  SAV-IOL EDEN

•  SAV-IOL Harmonis

•  Tecnis Synergy ZFR00

“Today, there is a 
relevant interest in 
the new models of 
presbyopic IOLs.”

— Jorge L. Alio, MD, PhD, FEBO
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benchmark study showed that an IOL has supreme 
optical properties, the results were not always 
correlated with patient satisfaction and spectacle 
independence in clinical trials. 

For several other IOL types, the currently avail-
able clinical evidence is limited. An American 
Academy of Ophthalmology Task Force consen-
sus statement on EDOF lenses requires:

> A minimum of 100 patients with EDOF lenses;
> Depth of focus defined as the interval of nonposi-
tive defocus values with a mean visual acuity of at 
least 0.2 logMAR; and
> A depth of focus set at least 0.5 D wider than for 
the monofocal control group at 0.2 logMAR.  

However, none of the currently published stud-
ies fulfills all the aforementioned requirements.

In practice, EDOF lenses provide excellent inter-
mediate vision, but inadequate quality of vision for 
near distance. We believe EDOF lenses should be 
used as monofocal lenses with a minor improve-
ment for near vision; they can be expected to 
provide bad quality of near vision, while inter-
mediate vision can be adequate.

One of the ways to compensate the insufficiency 
in near visual acuity in patients with EDOF lenses 
is mini-monovision, or mix-and-match strategies 
with diffractive low-add lenses; nevertheless, using 
the mini-monovision may cause a decrease in far 
vision and additional halos from the low myo-
pia in the contralateral eye. If a patient requires 
good near vision with an IOL, we believe that 
they should receive a MF lens (a refractive and 
diffractive model) making the choice dependent 
on the patient profile and preferences.

It is not an easy task to make the IOL choice 
and this is why objective information based on 
aberrometer internal component information 
should be required. 

Neuroadaptation is a major concern in MF or 
EDOF IOLs; this process is time consuming and 
dependent on individual factors (of which some 
are unknown). Pure EDOF lenses with a relevant 
amount of aberrations to improve near vision may 
be poorly tolerated by the patient, since although 
the brain is adapted up to a certain amount of 
aberrations over time, a sudden increase in aber-
rations may be problematic. Regarding photic phe-
nomena the evidence is scarce, however, some 
studies have reported a lower intensity of pho-
tic phenomena in EDOF IOLs when compared 
with MF IOLs. 

C O N C L U S I O N
There is a wide range of IOLs available on the mar-
ket. A careful and thorough patient examination, 
taking into account IOL selection based on lifestyle 
and visual needs, is essential to avoid patient mis-
understandings about the expected outcomes. In 
our recent article,11 there is a biased used of the 
term EDOF, as some of the IOLs marketed with 
this name are only MF or hybrid MF/EDOF lenses.

We propose an alternative terminology and nam-
ing lenses that have combined optical designs as 

“hybrid IOLs.” Clinicians and surgeons should be 
aware of this misleading use of the EDOF concept.

As a result, future research will continue 
towards finding a balance between quality of 
vision, extended depth of focus and dysphotop-
sias. Counselling and advice is needed in order to 
ensure satisfactory outcomes–both for the patient 
and the surgeon. ■
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O
cular surface disorder (OSD) is pres-
ent in the majority of my cataract 
patients; sometimes the signs are 
distinguishable prior to surgery and 
sometimes the symptoms appear 
following surgery. Undetected and 
untreated, signs and symptoms can 

cause significant variability in preoperative mea-
surements as well as inhibit rapid 
healing following surgery. 

Thoroughly screening and 
potentially treating patients for 
OSD can mean the difference 
between a happy or unhappy 
pat ient. Untreated OSD wil l 
result in suboptimal outcomes 
and decreased patient satisfaction.

O C U L A R  S U R F A C E  A S S E S S M E N T
Every patient undergoes a comprehensive evalu-
ation as part of the cataract consultation. I use a 
variety of subjective and objective diagnostic tests 
to identify OSD or other structural deformities. 
All patients receive corneal fluorescein and lissa-
mine green staining, and they also are tested for 
inflammation levels. 

Where the tear film is unstable, I watch for con-
junctivochalasis or entropion and ectropion. Dropout 
areas, irregular topography, measurement incon-
sistencies, and abnormalities in tear film tests all 

can signal OSD, and, in my opinion, are reason 
to pause and treat the patient before proceeding 
with surgery. 

Typically, I will see a patient back in 3 weeks and 
repeat testing. Using comparative topographies, I 
confirm corneal stabilization so that the patient 
and I are comfortable with the measurements. I also 
look at the surface asymmetry index, which tells 
me how asymmetric the corneal astigmatism is, 
and at the surface regularity index. These provide 
me the topographic standpoint of the cornea and 
guide me if I should move forward. 

I also look at how the numbers 
change in response to treatment. For 
example, I will look at the change 
in Ks. Once we see 0.25 D or less 
between measurements, I am satis-
fied that the ocular surface is sta-
ble and we can proceed to surgery.

T R E A T M E N T  F O R  A L L
As part of my approach to optimiz-
ing the ocular surface before cata-
ract surgery and to improve com-
fort postop, I require all premium 
lens patients to start taking a nutritional supple-
ment containing the anti-inflammatory omega fatty 
acid GLA and other nutrients after their first mea-
surement. I also recommend HydroEye (Science-
Based Health) because it demonstrated in a clini-
cal trial increased corneal smoothness, decreased 
inflammation, and improvement in the symptoms 
of OSD.1 All of these options are important for cat-
aract patients. 

For patients requiring treatment beyond nutri-
tional supplementation, topical immunomodulators, 
such as lifitegrast or cyclosporine, are usually well 
tolerated and produce long-term improvements in 
the ocular surface. 

In eyes with significant levels of inflamma-
tion, patients may benefit from a brief treatment 
with a corticosteroid. In addition, punctal occlu-
sion may be utilized to address aqueous tear defi-
ciency. Patients with crusting blepharitis undergo 
mechanical debridement, short-term antibiotics, 
hypochlorous acid treatments, or a combination 
of these to remove inflammation-causing bacte-
ria on the eyelid. 

Once patients have been taking nutritional sup-
plementation for 2 weeks and any other necessary 
OSD treatment has been performed, they return 
for a second set of keratometry readings and to 
proceed with cataract surgery. I have my patients 
continue nutritional supplementation and an immu-
nomodulator, if they were using one, until cataract 
surgery has been completed in both eyes. 

Two weeks following the second surgery, I give 
patients the option to taper down the supplement and 
see if their eyes continue to be without symptoms. 

Many of my patients with OSD 
notice a negative change if they 
discontinue the supplement and 
choose to continue because of the 
benefits they see, including better 
visual quality and an improved level 
of comfort.

B E  W I L L I N G  T O  W A I T
When patients understand that we 
need a healthy ocular surface in its 
natural shape to get the best surgi-
cal outcome, they rarely push back. 
Symptomatic patients are especially 

understanding. They are experiencing irritation 
and visual fluctuations and recognize that this is 
a consequence of degradation, not cataract. Over-
all, patients want the best results.

T H E  “ W O W ”  F A C T O R
Patients with premium lenses have high expecta-
tions, and failure to deliver can stir up frustration. 
Managing the ocular surface on the front end is 
key to producing a “wow” factor postoperatively. 
First, eliminating residual refractive error is es-
sential when using any multifocal IOL. I always 
measure the cornea 4 ways, and, ideally, the num-
bers will coincide. 

In patients with OSD, this will not be the case. I 
frequently get different measurements on the same 
eye. Moreover, this is an objective test, and it is a 
red flag to me that I need to improve the cornea 
surface to obtain the most precise measurements. 
If not, I am probably increasing the likelihood that 
the patient will come out of surgery with residual 
refractive error. 
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Good nutrition optimizes ocular 
surface in premium cataract patients
Improvements gained prior to surgery can result in positive outcomes
By William Segal, MD; Special to Ophthalmology Times®

Continues on page 38 : Nutrition

 ◗ Proactively 
optimizing the ocular 
surface through 
a combination 
of nutraceutical 
supplementation with 
topical drop therapies 
can improve outcomes 
for patients. 

TAKE-HOME 

Dr Segal

“When patients 
understand that we 
need a healthy ocular 
surface in its natural 
shape to get the best 
surgical outcome, they 
rarely push back.”

– William Segal, MD
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said. The preliminary data obtained from use of the 
device show very good compliance and improved 
VA and stereopsis.

Another new treatment, perceptual learning (Vision 
Therapy Solutions), is based on repetitive practice 
of software-based, patient-specific visual tasks with 
the nonamblyopic eye covered. Improvements in 
visual performance have been obtained by induc-
ing plasticity in the visual cortex. 

The initial studies have shown a 2-fold improve-
ment in contrast sensitivity and letter recognition 
even in patients as old as 55.

An interesting treatment that does not use occlu-
sion is dichoptic training, in which stimuli are pre-
sented separately to each eye and the lower contrast 
stimuli are presented to the fixing eye to counteract 
suppression and facilitate binocular combination. 

Dumitrescu said if the subjects can successfully 
complete the task, the contrast in the dominant eye 
is increased slowly until the contrast levels in both 
eyes are equal. Initial data from studies are promis-
ing, she noted, and show reduced suppression and 
improved stereoacuity. This led to creation of the 
binocular treatment system I-BiT (funded by an i4i 
award from National Institute for Health Research in 
2017), which uses video clips and interactive games.  

P E D I A T R I C ,  A D U L T 
S T R A B I S M U S

Surgery is the main therapy for strabismus. There 
is active research examining the use of eye track-
ing and artificial intelligence for strabismus and 

motility measurements.
Two nonsurgical treatments for strabismus are 

the latest measures to emerge. The first is injec-
tion of bupivacaine and botulinum A toxin into the 
extraocular muscles. 

The second has been used to augment surgery 
for infantile esotropia and partially accommodative 
esotropia and as a temporary measure in paralytic 
strabismus to prevent secondary muscle contracture.

Bupivacaine corrects strabismus by increasing 
a muscle’s strength. The efficacy of this approach 
has been reported in small studies in patients with 
horizontal comitant strabismus and, importantly, 
the treatment was stable over time, Dumitrescu 

pointed out. 
“This can be a low-cost alternative to conventional 

surgery; however, despite that the success rates are 
inferior to conventional surgery, this pharmacologic 
approach appears promising,” she said.

A systemic treatment, teprotumumab (Tepezza, 
Horizon Therapeutics), a human monoclonal anti-
body inhibitor of insulinlike growth factor 1 receptor, 
for adults with active thyroid eye disease, improved 
diplopia in these patients. 

R E F R A C T I V E  E R R O R S
Hyperopia is more common in all age groups, and 
myopia is not common in young patients. In patients 
over 15, myopia increases in prevalence, in chil-
dren in junior high school and especially in Asia, 
but hyperopia still remains more prevalent overall.

“A challenge of the next decade will be myopia 
progression control via 4 promising approaches,” 
Dumitrescu said. These are use of diluted atropine 
drops, orthokeratology, more time spent outdoors, 
and minimization of peripheral hyperopic defocus 
using bifocal and progressive lenses. 

P E D I A T R I C  I N H E R I T E D 
E Y E  D I S O R D E R S

“Potentially game-changing treatments are emerg-
ing for pediatric inherited eye disorders,” Dumi-
trescu noted.

These disorders can be strictly ocular or sys-
temic disorders that have ocular involvement. They 
can affect any part of the eye and are occur infre-
quently, although when all ages and diseases are 
considered, 30 million people in the US alone are 
affected by a “rare disease.”

Thus far, gene therapy is the most promising 
approach and only FDA-approved treatment, Dumi-
trescu explained.  

Other potential therapies include oral N-acetyl-
cysteine to improve cone function in retinitis pig-
mentosa (RP), which currently is in a phase 1 trial. 
It caused VA improvements and maintenance of the 
ellipsoid zone in patients with moderately advance 
RP. The drug was well tolerated and will be mov-
ing into the next trial phase. 

Antisense oligonucleotides are used to downreg-
ulate a molecular target. Intravitreal injections can 
redirect normal splicing of aberrantly processed pre-
messenger RNA in the photoreceptors. This treat-
ment is being tested to treat Leber congenital amau-
rosis resulting from mutations in the ciliopathy gene 
centrosomal protein 290, and Dumitrescu said the 
results seem promising.

Enzyme replacement therapy has been used in 2 
trials, one for CLN2-associated Batten disease and 
one for mucopolysaccharidosis I, II, VI, and IVA, 
and the trials have reported optimistic results. The 
studies used intraventricular and intravenous routes 
of administration, and the drugs did not penetrate 
the eye, but these are promising for future com-
bined therapies. 

“All of these strategies bring hope for the future 
of pediatric ophthalmology and create the basis for 
better and more efficient treatment,” Dumitrescu 
concluded. ■
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Even without residual refractive error, ocular 
surface discomfort and visual fluctuations can 
create general health anxiety that may shape the 
patient’s perceptions about the procedure. By tak-
ing precautions to ensure the cornea is in optimal 
condition prior to surgery, we can create a more 
resilient ocular surface and reduce postoperative 
keratopathy and negative visual fluctuations.

A  P R O A C T I V E  A P P R O A C H 
D E L I V E R S  T H E  B E S T  O U T C O M E S

Proactively optimizing the ocular surface through a 
combination of nutraceutical supplementation and 
topical drop therapies such as lifitegrast or cyclo-
sporine gives me more confidence in the preoper-
ative measurements, leading to better results and 
patient satisfaction with their premium procedures. 
In conclusion, it is a very dramatic effect when a 
patient experiences quality vision on day 1, and 
by day 5 they are able to read off their phone in 
low light.■
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“Potentially game-changing treatments 
are emerging for pediatric inherited eye 
disorders.”     
Alina V. Dumitrescu, MD
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Insurers could refuse to 
cover applicants with           
pre-existing conditions
By Jeff Bendix

A SUPREME COURT decision to strike down 
the Affordable Care Act (ACA) could prolong the im-
pact of the coronavirus disease 2019 (COVID-19) pan-
demic, according to researchers at The Common-
wealth Fund.

Among its other provisions, the ACA prohibits insur-
ance companies from denying coverage to people 
with pre-existing health conditions. But if the Court 
strikes down that part of the law, or the entire law, 
insurers could reinstate the practices of refusing to 
cover applicants with preexisting conditions, provid-
ing only partial coverage, or charging higher premi-
ums for them. The Court is scheduled to hear a case 
challenging the law’s constitutionality in November.

What would such an outcome mean for people 
with COVID-19, and the health system generally? To 
find out, Commonwealth Fund researchers used data 
from the Centers for Disease Control and Preven-
tion and Johns Hopkins University to estimate that 
about 3.4 million adults ages 18-64 had contracted 
COVID-19 as of early October, joining the 133 mil-
lion other Americans with at least one pre-exist-
ing condition. They further calculated that about 
20,000 additional non-elderly adults are contracting 
the virus each day.

Given that little is known about the long-term 
health effects of COVID-19, the authors say, it is 
likely that commercial insurers will designate it as 
a pre-existing condition, and not offer coverage to 
people who have or had the disease. They note that 
prior to passage of the ACA, many people avoided 
seeking health care so as not to be labeled as hav-
ing a pre-existing condition and thereby lose their 
coverage or see their premiums raised.

“If we return to those days, health people might 
avoid COVID-19 testing altogether,” they say. “And 
that is exactly the opposite of what must happen 
if we are ever to get this pandemic under control.”

The posting “Will the Pandemic Increase the Number 
of Americans with Preexisting Conditions?” appears 
on The Commonwealth Fund’s blog “To The Point.” ■

FROM THE 
PAGES OF

Study: Overturning ACA could 
prolong COVID-19 pandemic
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Expand diagnosis and discussion. In addition 
to more severe cases, take the time to examine 
and diagnose milder cases of ptosis, and treat 
or monitor as appropriate. Engage in discussion 
to understand how ptosis might be affecting the 
patient’s daily life. Conduct differential diagnosis 
to identify any potentially serious underlying 
cause for a patient’s ptosis.

Raise patient awareness. Patients need to 
know what ptosis is, what causes it, and that it 
is a treatable condition. Present surgical and non-
surgical options, and discuss the benefits and 
potential drawbacks of each option.

Treat based on the patient’s needs. Consider 
the severity, underlying cause, and nature of the 
patient’s ptosis, as well as the patient's preferences. 
Recommend treatment, either surgical or 
pharmacological, that will optimize outcomes and 
satisfaction. Many patients are already familiar 
with eye drop use, making oxymetazoline 0.1% an 
easily adoptable option.

Treating Ptosis:

Jason Bacharach, MD 
North Bay Eye Associates, Petaluma, CA

Walter Whitley, OD, MBA, FAAO
Virginia Eye Consultants, Norfolk, VA

Blepharoptosis (‘ptosis’) is a condition of the 
upper eyelid with wide-ranging effects on patients. 
Deficits in the superior visual field are common in 
patients with ptosis, even when drooping of the 
eyelid is relatively mild.1–3 This visual field deficit 
due to ptosis can impact activities of daily living 
and therefore quality of life (QoL).4–7 Further, the 
characteristic appearance — an asymmetric or 
‘sleepy’ look — caused by ptosis can impact well-
being and self-image, increasing appearance-
related distress and anxiety.6,8 Ptosis affects 
a large number of patients, with studies from 
various regions revealing an incidence in adults 
ranging from 4.7% to 13.5% (and even greater 
incidences among elderly adults).9–11 In addition 
to aging, there are several known factors that can 
cause ptosis, including contact lens wear12–14 and 
previous ocular surgery.15,16 While its prevalence 
and impacts are well established, therapeutic 
options for patients with ptosis have been 
relatively limited. Collectively, these factors make 
ptosis treatment — and finding ways to expand 
treatment to a wider range of affected patients — 
an important aspect of ophthalmic and optometric 
practice.

The current standard of care for ptosis is surgical 
correction, with surgeons employing a variety 
of well-established techniques. Procedure choice 
and approach (anterior or posterior) is determined 
based on the underlying pathology and severity of 
the ptosis. Interventions targeting Müller’s muscle, 
such as Müller’s muscle resection or the Fasanella-
Servat procedure, are typically used when levator 
function remains good, while reduction of 
levator function can require levator resection or 
aponeurosis repair procedures. Further, frontalis 
muscle suspension is often required in cases of 
severe ptosis with little or no levator function.17,18

Outcomes following ptosis surgery are generally 
favorable, improving both elevation of the upper 
eyelid and superior visual field function, and 
as a result, improving patient ability to carry 
out daily tasks and health-related QoL.4,5,7 Still, 
surgical correction of ptosis is not without its 
challenges. There are well-known risks associated 
with surgery — including asymmetry or over- or 

under-correction, scarring, infection, bleeding, 
and lagophthalmos17 — that can negatively impact 
outcomes or necessitate revision. In the case 
of unilateral surgery, there is particular risk of 
postsurgical asymmetry as a result of secondary 
drooping of the contralateral eyelid due to Hering’s 
Law.19,20 A retrospective study of >1,500 patients 
who underwent unilateral or bilateral ptosis 
surgery revealed a revision rate of approximately 
9%. Revision rate was found to vary depending 
on the surgical approach used (surgeries using a 
posterior or anterior approach required revision 
in 6.8% and 9.5% of cases, respectively), with 
over- or under-correction identified as the most 
common causes for revision.20 

It is also not uncommon for practitioners and 
patients to encounter significant logistical hurdles 
to surgery. The surgical option tends to be limited 
to patients with ptosis that is severe enough to 
qualify for payor reimbursement or to those who 
are willing to pay out of pocket. In some cases, 
the patient journey from diagnosis to surgical 
correction can involve multiple steps, including 
referrals and the need to demonstrate a superior 
visual field deficit to secure payor reimbursement. 
While some patients may be sufficiently motivated, 
others may not and end up being lost to follow-
up. Even in a streamlined co-management setting, 
in which ODs and MDs work together closely, the 
simple question of surgeon availability may mean 
prolonged wait times for surgical candidates.

Beyond surgery, there has been a lack of 
approved medical treatment options for affected 
patients. For the majority of patients with mild or 
moderate ptosis (or even those with severe ptosis 
for whom surgery is not a viable or desired option), 
non-surgical options have been limited to a ‘watch 
and wait’ approach or to conservative measures 
like the use of eyelid crutches, eyelid tape, or 
scleral contact lenses,17,21–23 which offer little in the 
way of effect. Given the known adrenergic receptor 
expression in the upper eyelid muscles,24–26 studies 
have described the ability of various adrenergic 
agents, such as apraclonidine and phenylephrine, 
to elevate the upper eyelid in some ptotic 
patients;25,27–30 however, these studies have been 
limited in scope, drugs like apraclonidine can 
have unwanted side effects,31,32 and these agents 
are not approved for the treatment of ptosis. 

Continued on next page

A D V E R T O R I A L

In July 2020, an oxymetazoline hydrochloride 
ophthalmic solution, 0.1% (trade name UpneeqTM, 
RVL Pharmaceuticals, Inc., Bridgewater, NJ) was 
approved for use by the FDA, making it the first 
pharmacologic agent approved for the treatment 
of acquired ptosis in adults, and an intriguing 
non-surgical treatment option. Oxymetazoline 
is a potent α-adrenergic receptor agonist that, 
when administered to the eye, acts via receptors 
on Müller’s muscle to cause contraction and 
elevation of the upper eyelid. In phase 3 clinical 
studies, once-daily self-administration of a single 
drop of oxymetazoline 0.1% to both eyes resulted 
in significant improvements in patients’ ptosis 
(Figure 1).33 From a functional perspective, 
oxymetazoline 0.1% improved superior visual 
field deficits, as demonstrated by a significant 
increase in the number of points seen on 
the Leicester Peripheral Field Test (LPFT),33 
a modified Humphrey Visual Field Test specialized 
to detect superior visual field loss due to ptosis.2 

Ptosis surgery:  
benefits and challenges

A new direction, a new opportunity

 Current Approaches and New 
 Directions for Clinical Practice

Table 1. 
Treating ptosis in clinical practice.



Oxymetazoline 0.1% also significantly improved 
elevation of the upper eyelid, measured using the 
marginal reflex distance 1 (MRD-1; the distance 
from the central pupillary light reflex to the 
central margin of the upper eyelid). These trials 
also revealed a positive safety profile, with few 
treatment-related ocular adverse events.33

The efficacy of oxymetazoline 0.1% in 
improving both upper eyelid lift and visual 
field deficits makes it a promising option for 
the treatment of ptosis, especially given that 
surgery, while effective,4,5,7 remains an option 
for a relatively limited proportion of patients. 
Further, while practitioners may have historically 
been reluctant to discuss ptosis with patients for 
whom no suitable treatment was available (such 
as patients with only mild or moderate ptosis), 
the availability of a novel non-surgical option 
with demonstrated efficacy and safety may help 
facilitate that discussion and improve awareness 
among patients.

Of course, initiation of any ptosis treatment 
should always be preceded by a thorough clinical 
evaluation, including assessment of MRD-1, 
levator function, and eyelid crease height, and 
when appropriate, the superior visual field.2,17,18,34

This evaluation helps confirm the presence 
of true ptosis (versus cases of ‘pseudoptosis’ 
caused, for example, by dermatochalasis), provide 
information on underlying pathology, and select 
the desired treatment approach, whether surgical 
or pharmacological. Differential diagnosis is also 
essential to identifying whether or not ptosis 
is being caused by a more serious underlying 
neurological condition requiring more immediate 
intervention. These underlying causes — such 
as  Horner’s syndrome, palsy of the 3rd cranial 
(oculomotor) nerve, or chronic progressive 
external ophthalmoplegia (CPEO) — have 
hallmark presentations that can be differentiated 
from ptosis due to pathology of the upper eyelid 
retractor muscles or aponeurosis via a relatively 
brief examination.17,34–36

Effect of oxymetazoline hydrochloride ophthalmic solution, 0.1% (UpneeqTM, RVL Pharmaceuticals, Inc., 
Bridgewater, NJ) on elevation of the upper eyelid (one drop per eye, once daily). Images at baseline 
(A) and 2 hours post-instillation on treatment day 14 (B) for a 43-year-old male study participant with 
unilateral ptosis. Prior to oxymetazoline 0.1% instillation, the subject had a marginal reflex distance 1 
(MRD-1) of 3.0 mm in OD and 2.0 mm in OS, and detected 11 of 35 points on the Leicester Peripheral 
Field Test (LPFT). Two hours post-instillation on day 14, MRD-1 was 5.5 mm in OD and 5.0 mm in OS 
and superior visual field assessment showed a 22-point improvement (33 points detected on the LPFT). 
Images at baseline (C) and 6 hours post-instillation on treatment day 1 (D) for a 74-year-old female study 
participant with ptosis in both eyes. Prior to oxymetazoline 0.1% instillation, the subject had an MRD-1 
of 0.0 mm in OD and 0.5 mm in OS, and detected 9 of 35 points on the LPFT. Six hours post-instillation 
on day 1, MRD-1 was 3.0 mm in OD and 3.5 mm in OS and superior visual field assessment showed a  
17-point improvement (26 of 35 points detected on the LPFT).
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A step forward in ptosis treatment

Figure 1.

No matter the condition, patients want options. In the case of ptosis, these have been few and far 
between, but with the recent approval of a novel pharmacologic agent in the form of a once-daily eye 
drop, practitioners now have access to an effective non-surgical therapeutic that may prove beneficial in 
a variety of clinical settings. Most obviously, oxymetazoline 0.1% may be suitable for patients for whom 
surgery is not a viable option or serve as an option to delay surgery or provide a ‘bridge’ until surgery 
can be performed. Further, it may prove to be a good option for patients with more transient forms of 
ptosis due, for example, to periocular neurotoxin (e.g., Botox®) use or following ocular surgery. Naturally, 
surgery remains an effective and essential therapeutic tool, but practitioners and patients can only 
benefit from the flexibility provided by new options. By dedicating a little bit of extra time to diagnosis, 
raising patient awareness, and discussing treatment (Table 1), practitioners have a growing opportunity 
to take a big step forward in how we treat ptosis.



O
cular gene therapy is in its infancy, 
but the field is rapidly changing. Prog-
ress in this area has led to a new 
standard of care for patients with 
inherited retinal diseases, Kimberly 
Stepien, MD, said.

“The eye is an attractive target for 
in vivo gene therapy because therapy can be delivered 
locally and inflammation may be reduced because 
the eye is an immune-privileged organ,” Stepien said.

The most common viral vectors that have been 
used to deliver therapy are adeno-associated viral 
vectors (AAV) and lentiviral vectors (LV). These are 
usually delivered subretinally, which facilitates the 
treatment being as close as possible to the targeted 
photoreceptors and retinal pigment epithelial cells.  

T H E  F I R S T  S T E P
Voretigene neparvovec-rzyl (Luxturna, Spark Thera-
peutics) is the first FDA-approved ocular gene ther-
apy. The drug, approved in late 2017, is an in vivo 
therapy for RPE65-related Leber congenital amaurosis 
(LCA) or retinitis pigmentosa (RP), which can pres-
ent with severe vision loss that starts in early child-
hood. The drug is delivered by an AAV vector into 
the subretinal space, and clinical trials showed that 
patients were able to navigate a maze in dim light 
and had improved light-sensitivity thresholds and 
visual fields, Stepien said. Other inherited retinal 
diseases are being studied in clinical trials.

Choroideremia: This is an X-linked progressive de-
generation of the retina where males can have pro-
gressive nyctalopia and loss of the peripheral visual 
fields; carrier females also can be affected but usu-
ally less so than males.

Four gene therapy trials are under way: a Phase 
3 study of the subretinal AAV2 human CHM gene 
by Biogen (NCT03496012); a phase 2 study of bilat-
eral treatment of the subretinal AAV2 human CHM 
gene by Biogen (NCT03507686); a phase 1/2 half-dose 
escalation study of the subretinal AAV2 human CHM 
gene by Spark Therapeutics (NCT02341807); and a 
phase 1 study of an intravitreal AAV capsid variant 
carrying a transgene by 4D Molecular Therapeutics 
(NCT04483440). The first 3 treatments are injected 
subretinally and the last uses an intravitreal injection. 

X-linked RP: The RPGR gene-related RP is the most 

common cause of X-linked RP. The gene mutation 
results in degeneration of the rod photoreceptors. 
Mutations in the RPGR gene also can cause cone 
dystrophy and cone/rod dystrophies. 

Several gene therapy trials are under way: a phase 
2/3 study of subretinal AAV8 human RPGR gene was 
completed by Biogen (NCT03116113) and a phase 3 
trial will start soon; a phase 1/2 half-dose escala-
tion study of subretinal AAV2 with human RPGR 
gene by Applied Genetic Technologies Corp (AGTC) 
(NCT03316560); and a phase 1/2 half-dose escalation 
study of the subretinal AAV2/5 human RPGR gene 
by MeiraGTx (NCT03252847).

PDE6B-associated RP: PDE6B-associated RP was one 
of the first genes discovered to be associated with 
autosomal recessive RP. Currently, a phase 1/2 half-
dose escalation study of subretinal AAV2/5 with 
human PDE6B gene (NCT03328130) is being con-
ducted by Horama S.A.

Achromatopsia related to CNGA3 and CNGB3 mutations: 
Achromatopsia is an autosomal recessive disease 
characterized by loss of cone photoreceptor func-
tion, poor central vision, and severe light sensitivity. 
Optical coherence tomography in these patients can 
show central loss of the ellipsoid zone. CNGB3 is the 
most common gene associated with achromatopsia. 
Two phase 1/2 half-dose escalation trials are under 
way, one of subretinal AAV2 with human CNGB3 by 
AGTC (NCT02599922) and the other of subretinal 
AAV2/8 human CNGB3 by MeiraGTx (NCT03278873).

CNGA3, another gene associated with achromatop-
sia, also has ongoing clinical trials by the same 2 com-
panies in phase 1/2 half-dose escalation trials of the 
same AAV vectors (NCT02935517 and NCT03758404).

Leber congenital amaurosis related to GUCY2D muta-
tions: GUCY2D-LCA results in early onset vision loss 
due to disruptions in the phototransduction pathway. 
Although function is lost, there is evidence that pho-
toreceptor structure is preserved in many affected 
individuals. A single-site phase 1/2 half-dose esca-
lation trial using subretinal injection of SAR439483 
by Sanofi is ongoing (NCT03920007).  

X-linked retinoschisis: This disease is characterized 
by early onset splitting of the retinal layers. In this 

disease, the RS1 gene, responsible for retinal struc-
tural integrity, loses its function, the result of which 
is loss of central vision and possible vitreous hem-
orrhages and/or retinal detachment. A phase 1/2 
half-dose escalation trial is under way.   

Stargardt disease: This is the most common reti-
nal dystrophy, characterized by a mutation in the 
ABCA4 gene in 90% of cases. Patients have progres-
sive bilateral central vision loss, dyschromatopsia, 
and a central or paracentral scotoma that generally 
occurs in childhood or early adulthood.

One phase 1/2a half-dose escalation study con-
ducted by Sanofi of a lentivirus vector carrying the 
human ABCA4 gene was started but prematurely 
terminated (NCT01367444). Other neuroprotective 
clinical trials and stem cell trials are ongoing.

Usher syndrome, type 1B: This disease results from 
ciliopathy caused by mutations in the MYO7A gene. 
Patients have congenital hearing loss, early vision loss 
from RP, and vestibular dysfunction. One phase 1/2 
dose escalation study conducted by Sanofi of a len-
tivirus vector carrying the human MYO7A gene was 
started but prematurely terminated (NCT01505062).

Optogenetic gene therapy: Another therapeutic ave-
nue being explored is optogenetic gene therapy, the 
goal of which is to cause the secondary and tertiary 
retinal neurons (the bipolar cells or ganglion cells) 
to become light-sensitive to replace the degenerated 
photoreceptors. Stepien said that because this treat-
ment is nonspecific to the genetic etiology of a dis-
ease and targets inner retinal cells, it could be used 
to treat many inherited retinal diseases character-
ized by loss of photoreceptor function.

“This is a very exciting time for patients with 
inherited retinal diseases,” Stepien said. “Advances 
in genetic testing and evolution of genetic trials have 
resulted in a new standard of care for patients who 
have an inherited retinal disease that includes early 
diagnosis and genetic testing.” ■

Ocular gene therapy offers hope 
for inherited retinal disease
Nine pediatric patients with Leber congenital amaurosis had visual improvement
By Lynda Charters; Reviewed by Kimberly Stepien, MD

KIMBERLY STEPIEN, MD
e: kstepien@wisc.edu
Stepien serves or has served as an investigator for several clinical trials for inherited 
retinal diseases. She also sits on scientific advisory boards for Atsena Therapeutics and 
Opsis Therapeutics.

gene therapygene therapy
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Bascom Palmer Ranked #1 Again.
Best Overall Program • Best in Clinical Care • Best Ophthalmic Residency Program

Bascom Palmer Eye Institute is incredibly honored by Ophthalmology Times to be recognized 
as the nation’s leader in the fast-changing and dynamic field of ophthalmology. Our faculty and 
staff provide unsurpassed expertise in all eye conditions, and we hope always to provide a forum 
where the most important issues and challenges confronting ophthalmology are addressed.  
Our mission is to bring thought-leaders from around the world together, either in-person or virtually, 
to discuss and teach the safest, optimum care for their patients. – Eduardo C. Alfonso, M.D., Chair
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A 
deep learning artificial intelligence (AI) 
algorithm for the automated analysis 
of images from a home-based opti-
cal coherence tomography (OCT) de-
vice performed comparably to human 
readers for localizing and quantify-
ing macular fluid in eyes with exu-

dative age-related macular degeneration (AMD), 
Judy E. Kim, MD, noted during a presentation at 
the 2020 virtual annual meeting of the American 
Society of Retina Specialists.

“Currently, much of our diagnosis 
and management of eyes with exu-
dative AMD is dependent on OCT,” 
she said. “At-home diagnostic test-
ing, such as home[-based] OCT, offers 
[the] opportunity for personalizing 
disease management by providing 
inter-visit information that allows us 
to catch progression or recurrence 
as soon as it happens. As a result, 
we may be able to reduce both the 
likelihood of undertreating and the 
treatment burden while maintain-
ing visual acuity during treatment.”  

Kim, a professor of ophthalmol-
ogy at the Medical College of Wis-
consin in Milwaukee, noted that the 
investigational OCT fluid evaluation 
system can analyze the fluid status 
and volume dynamics in eyes with exudative AMD 
and can localize the fluid down to sub-nL volumes. 

“We believe the system has the potential to accu-
rately monitor AMD disease activity in a self-oper-
ated home environment, which would be a para-
digm shift in patient management,” she said. “Use 
of this system might also give us new insights into 
the markers of wet AMD activity, such as the pat-
terns of fluid distribution between intra- and sub-
retinal fluid, fluid localization in the retina, and the 
changes in fluid volume over time.”

S Y S T E M  D E S C R I P T I O N
Both the home OCT device (Home OCT, Notal Vision) 
and deep learning algorithm (Notal OCT Analyzer) 
are investigational in the United States. The device is 
a compact SD-OCT unit that can be self-operated by 
patients. It takes cross-sectional images of the cen-

tral 10º (3 x 3 mm) of the macula and generates 88 
B-scans with dense, 34-µm spacing. The images are 
uploaded to the cloud for automated analysis by the 
AI-based algorithm, which was developed to detect 
and quantify retinal fluid in exudative AMD and to 
follow the volume quantities over time. In addition 
to images generated by the home-based OCT device, 
it can analyze images acquired with commercially 
available SD-OCT platforms (Cirrus, Zeiss; Spectra-
lis, Heidelberg Engineering).

The analyzer automatically segments the OCT 
images, then identifies and quantifies subretinal fluid 
(SRF) and intraretinal fluid (IRF). The fluid status 
report generated by the system includes a fluid thick-
ness map that shows the distribution and location of 
fluid and fluid volume tracking over time.

A C C U R A C Y  T E S T I N G
The performance of the deep learning algorithm for 
identifying and quantifying retinal fluid from the 
home OCT images was analyzed using data from 
355 eyes of 239 patients with AMD. The eyes were 
randomly split 8:1 into learning and validation data 
sets. From each volume scan of 88 images, about 
10 B-scans were selected for manual segmentation, 
each labeled pixel-wise into 4 compartments (vitre-
ous/outer layers, retina, SRF, IRF).

A total of 3428 B-scans, of which 75% had fluid, 

were manually segmented. The performance of the 
deep learning algorithm for the quantification of 
B-scan segmented fluid was evaluated by compari-
son to determinations of a human grader, and the 
results showed excellent agreement (Pearson corre-
lation coefficients = 0.98 for SRF and 0.90 for IRF). 

Pixel-wise fluid was compared with recall/preci-
sion. The SRF fluid pixel-wise recall was 0.72 and 
precision was 0.86; the IRF recall was 0.80 and the 
precision was 0.77. The system also demonstrated 

excellent accuracy for detecting SRF 
and IRF in the B-scans with sensitiv-
ity and specificity of 0.99 and 0.98, 
respectively, for SRF and 0.99 and 0.97, 
respectively, for IRF.

C A S E  S T U D Y
In her presentation, Kim illustrated 
the use of the home-based OCT system 
for monitoring a patient undergoing 
anti-VEGF therapy for wet AMD. The 
patient was an 82-year-old man who 
was under the care of Anat Loewen-
stein, MD, of Tel Aviv, Israel.

Kim presented reports from images 
obtained over a period of 42 days from 
a patient who, on an earlier visit, had 
received an anti-VEGF injection (Figure 
2). At baseline, the algorithm detected 
18 picoliters of fluid in the subretinal 

space, which was barely visible to the physician. The 
fluid volume increased to 18 nL on day 20 and more 
dramatically to 124 nL within the next 4 days. The 
patient received an intravitreous injection of an anti-
VEGF agent on day 24. The fluid volume decreased 
to 45 nL on day 28 and to just 2.8 nL on day 42.

“Marked improvement after the [intravitreous] 
injection was demonstrated on the fluid map as well 
as in the longitudinal fluid volume graph,” Kim con-
cluded. “The artificial intelligence-based analysis 
of OCT images provides new insights into temporal 
retinal fluid dynamics.” ■

Investigators eye home-based 
monitoring for exudative AMD
Investigational OCT system with AI-based image analysis holds promise
By Cheryl Guttman Krader, BS Pharm; Reviewed by Judy E. Kim, MD

JUDY E. KIM, MD 
e: jekim@mcw.edu
Kim receives research support from and is on the advisory board for Notal Vision.

A patient uses a compact home optical coherence tomography device  (Photo courtesy of Judy E. Kim, MD)

imagingimaging
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Thank You 
Ophthalmology Times
for recognizing the Wilmer Eye Institute’s winning  
formula of compassionate care + world-renowned research.  
Together, these two elements are both our legacy and  
our driving force. They are rooted in who we are.   
 
At Wilmer, our goal is to deliver an unsurpassed standard of patient care, using 
diagnostic, surgical and pharmaceutical advances to protect the critically important  
sense of sight. Every day, our teams of researchers and clinicians work to advance the 
field of ophthalmology and shape the next generation leaders to be not only clinicians 
but research experts dedicated to solving complex problems and advancing medicine.
 
We are grateful to our peers for voting  
Wilmer Best Overall Program in the country.  
We take this ranking and recognition seriously and will continue to  
work hard every single day to earn your trust and your vote.

Learn more about Wilmer:  https://www.hopkinsmedicine.org/wilmer/

TELEPHONE: 410-955-9080      ADDRESS:  600 N. Wolfe Street Baltimore, MD 21287

SERVICES:

Comprehensive Eye Care  |  Cornea, Cataracts, External Disease  |  Glaucoma
Laser Vision Correction  |  Neuro-ophthalmology  |  Ocular Immunology  |  Oculoplastics
Pediatric Ophthalmology & Adult Strabismus  |  Retina  |  Vision Rehabilitation

RESEARCH 
PROGRAM

#2
CLINICAL 
PROGRAM

#1 RESIDENCY 
PROGRAM

#1 #3
BEST  
OVERALL  
PROGRAM

BEST OVERALL  
PROGRAM#1
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BILLING SERVICES

OPHTHALMOLOGISTS
read this space.
Make sure your ad is here 
next issue instead!

JOANNA SHIPPOLI
Advertising
(440) 891-2615
jshippoli@mjhlifesciences.com

Focused Medical Billing is a full service medical billing firm 
servicing all specialties of Ophthalmology. With our firm our 
focus is to maximize our client’s revenue and dramatically 
decrease denials by utilizing 30 years of Ophthalmology 
billing/coding experience and expertise. Our firm provides 
accurate clean claim submissions on first submissions with 
relentless A/R follow up to obtain a 98% collection rate that 
so many of our clients enjoy.

Services Include:
  Expert Coders: Billing to Primary, Secondary & Tertiary 
insurance companies

  A/R Clean Up and analysis
  Patient Billing
  Posting of all Explanation of benefits
  Credentialing & Re-Credentialing
  Eligibility
  Fee Schedule Analysis
  Monthly Reports
  No long term commitment or contract required
  100% HIPAA Compliant
  Stellar letters of reference

 
Call us today for your free, no obligation consultation

“You’re focused on your patients, we’re focused on you”

Ph: 855-EYE-BILL ext. 802
Email: amay@focusedmedicalbilling.com

Web: www.focusedmedicalbilling.com

America’s leading ophthalmology billers for over twenty 
years and counting!

ü 100% onshore, full-service medical billing by certified 
ophthalmology technicians and coders

ü Proficiency in 35+practice management and erm systems
ü Long-standing relationships with insurance companies
ü Executive consultants of the AAO
ü Credentialing services
ü Practice consulting and forensic billing services to 

maximize office efficiencies and increase revenues
ü Offices in New York and Florida

Telehealth and MIPS expertise to maintain 
practice profitability.

WWEE  AARREE  IINN  TTHHIISS  TTOOGGEETTHHEERR
Call or e-mail today for a FFRREEEE  PPRRAACCTTIICCEE  AANNAALLYYSSIISS
O: 516-922-9571 • C: 516-830-1500 • info@pmbiller.com • www.pmbiller.com

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Our audience.
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DIGITAL IMAGING

FUNDUS PHOTO, LLC 
   +1 314 533 6000   fundusphoto.com       

Sustaining Member - Ophthalmic Photographers Society

Visit our website to learn why we care about your business!

FDA Cleared, CE Europe, Study Certified, CMS Qualified

Easy to use - Easy to own

FDA 510(k) cleared in the US and CE in Europe/UK

Reading Center Study Certified, CMS Qualified for reimbursement

NewVision Ophthalmic Imaging Software in DICOM for PACS integration

Exclusive Universal Auto Transfer to any EHR/PACS  

Fundus Photo, LLC is the oldest & only independent eye imaging    

company delivering the following to meet the needs of today's 

professional ophthalmic practice:
Recruitment 

Advertising Can 
Work For You!

 
Reach highly-targeted, market-specific 

business professionals, industry experts and 
prospects by placing your ad here!

ophthalmologists?
Joanna Shippoli • Advertising
(440) 891-2615 • jshippoli@mjhlifesciences.com

Ready
to reach SPACE TO SHARE

Ophthalmologist to share offices with 
long-established ophthalmologist in 

Danbury, CT 06811. OCT, 
Zeiss Fieldmaster etc

$1850/mo 
or adjoining office without equipment:

$1650/mo 
mehrimd@aol.com 

203-545-3539 or 203-748-2020

PRACTICE FOR SALE

https://fundusphoto.com
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Sanford Eye Center is seeking a BC/BE Ophthalmologist to add to its current group of 5 
ophthalmologists and 3 optometrists, with one physician focusing on pediatric patients.

  Ideal candidate would be a comprehensive ophthalmologist with fellowship training in glaucoma

  Call is 1:5

  Work 4.5 days per week

  Competitive compensation and comprehensive benefit package

  Excellent retention incentive & relocation allowance

Sioux Falls is one of the fastest growing areas in the Midwest. As the largest city in the state, it 
balances an excellent quality of life and strong economy with a safe, clean living environment. The 
cost of living is competitive and South Dakota has no state income tax. Sioux Falls offers amenities 
of a community twice its size such as fine dining, shopping, arts, sports and nightlife.

Check us out at practice.sanfordhealth.org

For More Information Contact: Deb Salava, Sanford Physician Recruitment at 

(605) 328-6993 or (866) 312-3907 or email: debra.salava@sanfordhealth.org

SOUTH DAKOTA

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Our audience.

BILLING SERVICES
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http://www.nynab.com/landing/
https://www.sanfordhealth.org/physician-opportunities/openings
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TEXAS

THE UNIVERSITY OF TEXAS SOUTHWESTERN 
MEDICAL CENTER DEPARTMENT OF OPHTHALMOLOGY 

HAS THE FOLLOWING POSITIONS AVAILABLE:

For more than 40 years, the Department of Ophthalmology at 
UT Southwestern Medical Center has received national and 
international acclaim for its clinical practice and patient care, 
research and physician training.

The Department of Ophthalmology offers the most compre-
hensive ophthalmic care in Texas. Our faculty members’ spe-
cialties cover all vision and eye problems and procedures 
including cornea, external disease, refractive and cataract 

surgery, glaucoma, macular degeneration, neuro-ophthalmol-
ogy, ocular pathology, oculoplastic and orbital surgery, on-
cology, adult strabismus, retinal and vitreous disorders, and 
pediatric ophthalmology.

Our mission is to provide excellence in clinical care of patients 
with diseases of the eyes, to advance medical knowledge of 
the causes and treatments of such diseases, and to instruct 
and educate physicians in the practice of ophthalmology. 

UT Southwestern Medical Center is committed to an educational and working environment that provides equal opportunity to all members 
of the University community. In accordance with federal and state law, the University prohibits unlawful discrimination, including harassment, 
on the basis of: race; color; religion; national origin; gender, including sexual harassment; age; disability; citizenship; and veteran status. In 
addition, it is UT Southwestern policy to prohibit discrimination on the basis of sexual orientation, gender identity, or gender expression.

 » Neuro-Ophthalmologist – as Assistant Professor, 
Associate Professor or Professor level

 » Comprehensive Ophthalmologist –  
Dallas, Texas – as Assistant Professor,  
Associate Professor, or Professor level

 » Uveitis Ophthalmologist – as Assistant Professor, 
Associate Professor, or Professor level

 » Ocular Oncology Ophthalmologist-Singular  
or Combined Interest Faculty Position – as 
Assistant Professor, Associate Professor, or 
Professor level

 » Pediatric Ophthalmologist – as Assistant 
Professor, Associate Professor, or Professor level

Interested candidates should send their CV 
and cover letter to the address below: 

Dr. James P. McCulley
Professor and Chairman - Department of Ophthalmology UT 

Southwestern Medical Center 
5323 Harry Hines Blvd. MC 9057

Dallas, TX  75390-9057

Email: stewart.king@utsouthwestern.edu

For additional information about all these opportunities, visit our Career Board:
http://jobs.modernmedicine.com/
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Rhopressa® is a registered trademark of Aerie Pharmaceuticals, Inc. ©2020 Aerie Pharmaceuticals, Inc. All rights reserved. US-RHO-P-0267  06/20

BRIEF SUMMARY 
Consult the full Prescribing Information for 
complete product information.

INDICATIONS AND USAGE
Rhopressa® (netarsudil ophthalmic solution) 0.02% 
is indicated for the reduction of elevated intraocular 
pressure (IOP) in patients with open-angle 
glaucoma or ocular hypertension.

DOSAGE AND ADMINISTRATION
The recommended dosage is one drop in the 
affected eye(s) once daily in the evening. 

If one dose is missed, treatment should 
continue with the next dose in the evening. 
Twice a day dosing is not well tolerated and is 
not recommended. If Rhopressa® is to be used 
concomitantly with other topical ophthalmic 
drug products to lower IOP, administer each drug 
product at least 5 minutes apart. 

WARNINGS AND PRECAUTIONS
Bacterial Keratitis
There have been reports of bacterial keratitis 
associated with the use of multiple-dose  
containers of topical ophthalmic products. These 
containers had been previously contaminated 
by patients who, in most cases, had a concurrent 
corneal disease or a disruption of the ocular  
epithelial surface.

Use with Contact Lenses
Rhopressa® contains benzalkonium chloride, which 
may be absorbed by soft contact lenses.  Contact 
lenses should be removed prior to instillation of 
Rhopressa® and may be reinserted 15 minutes 
following its administration.

ADVERSE REACTIONS
Clinical Trials Experience
Because clinical studies are conducted under 
widely varying conditions, adverse reaction rates 
observed in the clinical studies of a drug cannot 
be directly compared to rates in the clinical studies 
of another drug and may not reflect the rates 
observed in practice.

The most common ocular adverse reaction 
observed in controlled clinical studies with 
Rhopressa® dosed once daily was conjunctival 
hyperemia which was reported in 53% of patients. 
Six percent of patients discontinued therapy 
due to conjunctival hyperemia. Other common 
(approximately 20%) ocular adverse reactions 
reported were: corneal verticillata, instillation site 
pain, and conjunctival hemorrhage. Instillation 
site erythema, corneal staining, blurred vision, 
increased lacrimation, erythema of eyelid, and 
reduced visual acuity were reported in 5-10%  
of patients. 

Corneal Verticillata
Corneal verticillata occurred in approximately  
20% of the patients in controlled clinical studies. 
The corneal verticillata seen in Rhopressa®-treated 
patients were first noted at 4 weeks of daily dosing. 
This reaction did not result in any apparent visual 
functional changes in patients. Most corneal 
verticillata resolved upon discontinuation  
of treatment. 

For additional information, please refer  
to full Prescribing Information at Rhopressa.com.
You are encouraged to report negative side 
effects of prescription drugs to the FDA. Visit 
www.fda.gov/medwatch or call 1-800-1088.
Manufactured for: Aerie Pharmaceuticals, Inc., 
Irvine, CA 92614, U.S.A. 

U.S. Patent Nos.: 8,450,344; 8,394,826; 9,096,569; 
9,415,043; 9,931,336; 10,174,017

References: 1. Rhopressa® (netarsudil ophthalmic solution) 0.02% Prescribing Information. Aerie Pharmaceuticals, Inc., 2019.  
2. Data on file. Aerie Pharmaceuticals, Inc. 

https://www.rhopressa.com


Add more 
versatility to 
your patient’s 
glaucoma 
treatment

Consistent IOP reduction, whether 
added to a PGA monotherapy or 
to a combination of therapies1,2

INDICATIONS AND USAGE 
Rhopressa® (netarsudil ophthalmic solution) 0.02% 
is indicated for the reduction of elevated intraocular 
pressure in patients with open-angle glaucoma or 
ocular hypertension. 

IMPORTANT SAFETY INFORMATION
DOSAGE AND ADMINISTRATION
The recommended dosage is one drop in the affected 
eye(s) once daily in the evening.

WARNINGS AND PRECAUTIONS 
Bacterial Keratitis: There have been reports of bacterial 
keratitis associated with the use of multiple-dose 
containers of topical ophthalmic products. These 
containers had been previously contaminated by 
patients who, in most cases, had a concurrent corneal 
disease or a disruption of the ocular epithelial surface. 

CONTACT LENSES: Contact lenses should be removed 
prior to instillation of Rhopressa® and may be reinserted 
15 minutes following its administration. 

ADVERSE REACTIONS 
The most common ocular adverse reaction observed 
in controlled clinical studies with Rhopressa® dosed 
once daily was conjunctival hyperemia, reported in 
53% of patients. Six percent of patients discontinued 
therapy due to conjunctival hyperemia. Other common 
(approximately 20%) adverse reactions were: corneal 
verticillata, instillation site pain, and conjunctival 
hemorrhage. Instillation site erythema, corneal staining, 
blurred vision, increased lacrimation, erythema of eyelid, 
and reduced visual acuity were reported in 5-10% 
of patients. 

The corneal verticillata seen in Rhopressa®-treated 
patients were fi rst noted at 4 weeks of daily dosing. This 
reaction did not result in any apparent visual functional 
changes. Most corneal verticillata resolved upon 
discontinuation of treatment. 

Please see full Prescribing Information for Rhopressa® 
at Rhopressa.com.
You are encouraged to report negative side effects 
of prescription drugs to the FDA. Visit www.fda.gov/
medwatch or call 1-800-FDA-1088.

THEONE 
DROP
ADDITION

Visit Rhopressa.com to learn more about this 
innovative IOP-lowering treatment

Please refer to Brief Summary on the reverse side.

IOP, intraocular pressure; PGA, prostaglandin analog.

https://www.rhopressa.com
https://www.rhopressa.com



