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By Lynda Charters;                                                      
Reviewed by Raymond S. 
Douglas, MD, PhD

TEPROTUMUMAB (TEPEZZA; 
HORIZON Therapeutics plc), a drug 
evaluated in the phase 3 OPTIC trial,1 was 
found to be efficacious over the long term 
for treating thyroid eye disease (TED), ac-
cording to Raymond S. Douglas, MD, PhD.

The drug, a fully human monoclonal 
antibody inhibitor of IGF1, reduces inflam-
mation and reverses retro-orbital tissue 

expansion and hyaluronan production by 
both binding to the IGF1 receptor/thyroid-
stimulating hormone receptor–signaling 
complex and stopping the signaling at the 
source of the TED.

Douglas is a professor of ophthalmol-
ogy and director of the Orbit and Thyroid 
Eye Disease Center at Cedars-Sinai in Los 
Angeles California.

O P T I C  T R I A L
The 24-week OPTIC trial was a random-
ized, placebo-controlled trial of teprotu-
mumab that randomly assigned 41 patients 

with active TED to infusions of the active 
treatment every 3 weeks (total of 8 infu-
sions) and 42 patients to placebo infusions 
administered with the same frequencies. 
Patients were followed during the 24-week 
treatment period; the primary end point 
was a 2-mm or greater improvement in 
proptosis at the end of the treatment pe-
riod. Patients then were followed during 
an off-treatment period, Douglas said.

The drug met the primary end point, 
with 82.9% of patients achieving a sig-
nificant decrease in proptosis, and all                       

Continues on page 29: TED

THERAPEUTICS

Patients show impressive proptosis and diplopia responses to teprotumumab
A NEW TOOL TO TREAT TED

Continues on page 14 : Retinal Detachment 
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WOMEN ARE LESS likely to receive a 
repair for a retinal detachment compared with 
men, and data presented by Natalia Callaway, 
MD, MS, Byers Eye Institute at Stanford Uni-
versity School of Medicine, suggest that oph-
thalmology also may not be immune to gen-
der disparities in care.  

Over the years, investigators have documented 
the differences between men and women in the 
diagnosis, timing, and treatment of diseases 
and conditions in multiple medical disciplines. 
Women experience increased morbidity, and 
resulting mortality, particularly in cardiology. 

S T U D Y  D E S I G N  A N D  R E S U L T S
Retinal detachments are a serious ophthalmic 
diagnosis and can result in blindness if left 
untreated. Timely repair is vital to save the 
patient’s vision and avoid permanent disabil-
ity. To assess if there were differences between 
the sexes in the repair of this grave ophthal-
mologic emergency, Callaway et al examined 
data from approximately 61,000 cases of new 
rhegmatogenous retinal detachments, 23,933 of 
which were included in the primary analysis. 

The cases, from between 2007 and 2015, 
were from the largest insurance claims data-

base in the United States; 
they spanned more than 
133 million records dur-
ing the study period and 
were estimated to represent 
about 50% of the insured US working popu-
lation. Investigators found that a total of 43% 
of those cases (~26,000) were women with an 
overall retinal detachment repair rate of 93%. 

The study’s primary outcome was the receipt 
of surgical intervention for a retinal detach-
ment. Secondary outcomes were time to repair, 

SURGERY

WOMEN 34% LESS LIKELY 
to receive retinal 
detachment repair 
By Cheryl Guttman Krader, BS Pharm; Reviewed by Natalia Callaway, MD, MS

Disparities in care
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WHEN A FINISHING 
TOUCH IS NEEDED

WOUND SEALANT FOR CATARACT CASES

INDICATION
ReSure Sealant is indicated for intraoperative management of clear corneal 
incisions (up to 3.5mm) with a demonstrated wound leak for which a 
temporary dry surface can be achieved, in order to prevent postoperative 
fluid egress from such incisions following cataract surgery with intraocular 
lens (IOL) placement in adults.

IMPORTANT SAFETY INFORMATION

WARNINGS
ReSure Sealant should not be used on actively leaking incisions in which a 
temporary dry ocular surface cannot be achieved. 
Do not use in patients who are allergic to FD&C Blue #1.

PRECAUTIONS
ReSure Sealant is for single-use only; discard open and unused product. 
Use within 30 minutes of removing the mixing tray from foil pouch.
Prior to application, ensure incision site is not actively leaking; remove any 
standing moisture from the surrounding ocular surface and incision and 
ensure the site is dry.

Prophylactic use of ReSure Sealant on corneal incisions without intraoperative 
leakage was not evaluated in the clinical study.
ReSure Sealant will not replace the need for sutures in certain circumstances, 
including the need for long-term mechanical support to the incision.

ADVERSE REACTIONS
The most commonly reported (≥1%) ocular adverse events that occurred 
in patients treated with ReSure Sealant in the pivotal trial included: 
worsening best corrected visual acuity (7%), increase in intraocular 
pressure (5%), corneal astigmatism (3%), eye pain (3%), posterior vitreous 
detachment (2%), and anterior chamber inflammation (1%).

Please see full Instructions for Use on the website at: 
https://www.resuresealant.com/IFU.

*As shown in a prospective randomized parallel arm controlled multi-center (24 US clinical 
practices) subject-masked study with 488 (305 ReSure Sealant and 183 suture) eyes undergoing 
uncomplicated unilateral clear corneal cataract surgery with phacoemulsification and implantation 
of an IOL.
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M
arch marks the start of spring, and with it comes the blossoms of hope 

of a new season. While many of us continue to feel the chill of winter, 

warmer days are on the way. Spring also symbolizes a fresh start, and 

this can drive innovation, which we see in this issue of Ophthalmology 

Times.®  

On the cover, we talk to Natalia Callaway, MD, MS, who notes that ophthalmol-

ogy may not be immune to gender disparities in care. Women are 34% less likely to 

receive repair for a retinal detachment compared with men. 

Our cover also features a discussion with Raymond S. Douglas, MD, PhD, who 

focuses on a new tool to treat thyroid eye disease (TED). He notes that a team of 

investigators uncovered data in the OPTIC trial that support the use of teprotu-

mumab in patients who had TED for a longer period than that studied in the phase 2 

and 3 clinical trials.

Innovation continues to blossom in surgery. Steven T. Charles, MD, offers some 

pearls for optimizing outcomes of macular surgery. He notes that surgery for lamellar 

macular holes is indicated if the patient is symptomatic or there is structural damage.

Imaging continues to be a key area for new developments. Anat Loewenstein, MD, 

explains how high-quality retinal images obtained by patients in their homes using 

a self-operated optical coherence tomography system were suitable for reliable iden-

tification of retinal fluid by human graders and quantification by an artificial intel-

ligence-based algorithm. This offers the potential for personalizing the management 

of newly developed age-related macular degeneration in patients.

We also are seeing new developments in device technology that can have a tre-

mendous impact on your practice. Light-adjustable IOLs are offering positive refrac-

tive results in patients. James D. Lehmann, MD, notes that this may be a good solu-

tion for patients with cataracts who have unusual corneas, including patients with a 

history of radial keratotomy. 

In therapeutics, Neera S. Jagirdar, MD, MPH, highlights a study that indicates 

that topical fibrinogen-depleted human platelet lysate is safe and well tolerated and 

improves several signs and symptoms of graft-vs-host disease–related dry eye.

Our clinical diagnosis focus is on target cancer therapy associated with adverse 

ocular events. Nagham Al-Zubidi, MD, notes that physicians are finding that a base-

line ophthalmic examination prior to treatment may identify any preexisting ocu-

lar conditions and result in reduced ocular adverse effects during and after cancer 

therapy.

Gene therapy continues to offer myriad options for ophthalmologists and is resulting 

in better outcomes for patients. Karmen M. Trzupek, MS, CGC discusses how genetic 

testing is appropriate for patients with presumed genetically caused retinal degenera-

tion. She points out that the availability of genetic testing for inherited retinal diseases 

has improved markedly over the past 5 years as a result of sponsored genetic testing, 

which has helped eliminate prohibitive costs and travel burdens for patients.

The special section in this issue examines innovations in cornea. Stephen E. Orlin, 

MD, highlights how these are revolutionary times in corneal surgery. Procedures are 

still evolving, and endothelial cell loss still needs to be improved.

March ushers in spring, which will soon be in full bloom. This season of change 

can ignite the spirit of innovation. ■

Innovation blooms 
in March
Mike Hennessy Sr,  Chairman and founder of Ophthalmology Times®’ parent company, 
MJH Life Sciences™
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J. Michael Jumper, MD, discusses analyzing the 
impact and lasting effects of intraocular injections and 
retinal diseases in creating glaucoma during the virtual 
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EDITORIAL

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®.

HE CAN BE REACHED AT  
727 Maumenee Building 

600 N. Wolfe St., 
Baltimore, MD 21287-9278

P: 443/287-1511  
F: 443/287-1514 

E: pmcdonn1@jhmi.edu
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SURGERY
1  Women less likely            
to receive retinal 
detachment repair 
Ophthalmology is not immune to 
disparities in care 

10 Pearls for optimizing 
patient outcomes of 
macular surgery
Expert explains approaches for a variety of 
cases encountered during procedure 

11 Tips to chart a course 
for safe, effective 
refractive surgery 
Base decisions on findings from 
comprehensive consultation, examination

12 Controlling glaucoma 
uncertainty as COVID-19 
limitations continue
Physician’s predictions of vision loss amid 
pandemic prove to be accurate 

IMAGING
15 In-home self-monitoring 
of AMD patients identifies 
retinal fluid 
Rapid fluid identification may result in 
better visual outcomes

DEVICE TECHNOLOGY
23 Light-adjustable IOL 
offers positive refractive 
results in patients 
New option may prove to be solution for 
patients with unusual corneas 

THERAPEUTICS
1  A new tool to treat TED 
Patients show impressive proptosis and  
diplopia responses to teprotumumab 

24 Treatment option for dry 
eye secondary to graft-vs-
host disease 
Product offers improvement in objective 
DED measures, providing relief

26 Investigators uncover 
health care disparities 
among US patients
Study highlights role of demographic and 
socioeconomic characteristics in treatment

28 Glacuoma, dry eye 
present double trouble for 
patients
Education should be part of any treatment 

strategy.

CLINICAL DIAGNOSIS
30 Targeted cancer therapy 
associated with adverse 
ocular events 

TCT cn offer survival benefits for patients 
diagnosed with a wide range of cancers

GENE THERAPY
31 Gene therapy heralds 
new era in care for 
inherited retinal diseases 
Physician offers patient counseling pearls 
for selected retinal diseases

32 Raising the retinal 
disease treatment bar  
with genetic testing 
Options are increasing in availability with 
fewer burdens for patients

33 Novel gene therapy/
medical device combo 
sheds light on retina in RP  
Treatment may facilitate sight in end-stage 
retinitis pigmentosa

B
y the time I went off to college I had 
narrowed my career aspirations to 1 
of 3 paths: physics, engineering, or 
medicine. The appeal of a life spent in 

a scientific field was that truth was knowa-
ble and although falsehoods and mistaken 
beliefs might temporarily gain favor, addi-
tional experimentation using the scientific 
method would ultimately prove them false 
and the bad ideas would be swept aside.

Scientific knowledge does advance. But 
often this is not the result of a brilliant new 
paper being published. Rather, as German 
physicist Max Planck somewhat cynically 
declared, science advances one funeral at a 
time. Planck noted “a new scientific truth 
does not triumph by convincing its oppo-
nents and making them see the light, but 
rather because its opponents die, and a new 
generation grows up that is familiar with it.”1

I have witnessed this phenomenon. I was 
a medical student when a pair of Australian 
physicians proposed that duodenal ulcers 
were not the result of acid hypersecretion 
but were caused by a bacterial infection, 
only to be ridiculed.2 Not because others 
performed experiments to test the hypothe-
sis and found it to be incorrect but because 
“everybody knows” ulcers are caused by 

acid. It took some 20 years, but we came to 
accept Helicobacter pylori as the culprit.

Similarly, my chairman during my oph-
thalmology residency, Arnall Patz, MD, 
observed while he was an ophthalmology 
resident that a high percentage of low birth 
weight premature babies that developed a 
disease called retrolental fibroplasia (what 
we now know as ROP) had been given pure 
oxygen to breathe.3 He hypothesized a causal 
relationship and designed a clinical trial to 
prove his hypothesis. National Institutes of 
Health reviewers called him unscientific and 
blocked the trial. When the trial did start, 
nurses raised the oxygen back to 100% after 
Arnall had lowered it in some of the babies. 
This was discovered, the study was con-
ducted, and Patz was proven correct. The 
findings were not accepted, and yet another 
study confirmed toxicity from pure oxygen.3

Anecdotes like these may be interesting 
to talk about over cocktails, but are there 
any “scientific” data to support Plank’s idea 
about funerals? Interestingly, there are! In a 
2019 paper in American Economic Review,4 
Azoulay et al examined whether the pre-
mature death of eminent scientists caused 
measurable changes in the literature of those 
fields. They found that when the “star” sci-

entist is alive, outsiders are reluctant to chal-
lenge their ideas. But the star’s death is fol-
lowed an infusion of new ideas. 

To me, the cautionary tale here is that 
senior famous people must be on guard that 
they do not become impediments to progress 
and the ideas of their junior colleagues. ■

REFERENCES
1. Coy P. Science advances one funeral at a time. The 

latest Nobel proves it. Bloomberg Businessweek. 
October 10, 2017. Accessed February 19, 2021. . 
Available at: https://www.bloomberg.com/news/
articles/2017-10-10/science-advances-one-funeral-at-
a-time-the-latest-nobel-proves-it. 

2. GI Society. Inside Tract. Nobel prize for H.pylori 
Discovery.2005 Nov/Dec;152.

3. Brown D. Establishing proof. The Washington Post. 
April 19, 2005. Accessed February 19, 2021. Available 
at: https://www.washingtonpost.com/archive/lifestyle/
wellness/2005/04/19/establishing-proof/b3bce1bc-
0afc-4797-973f-367114e96214/. =

4. Azoulay P, Fons-Rosen C, Zivin JSG. Does science 
advance one funeral at a time? Am Econ Rev. 2019 
Aug;109(8):2889-2920.

Moving forward
Does science progress one funeral at a time?
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Dear editor,

A big thank-you for publishing this valuable story of 

ophthalmologist John Merey, MD. 

What Dr Merey and his family went through, and 

survived is miraculous. Kudos to Dr Merey for tell-

ing his story and also to Ophthalmology Times® for 

sharing it with the global ophthalmic community.

As ophthalmologists, we are appreciative to prac-

tice in a free society.
Joyce H. cassen, MD

Las Vegas, neVaDa

Dear editor,

I am the owner of a retina practice in Philadelphia. 

I had a conservative upbringing and attended a 

(non-yeshiva) Jewish day school growing up. I 

have 2 children, and I have tried my best to give them 

salient and palatable (if possible) details about the 

Holocaust. 

My father, who passed a few years ago, did the 

same for all his children. I have had a few survivors 

as patients over the years - I started practicing in 

2006 - and I have cherished the opportunity to speak 

with them and hear their stories. I have been privi-

leged to touch history in this way. 

Retina days are grueling and busy, but I would 

always take extra time with those patients: they were 

all very old, still very lucid, but I never knew which 

visit would be their last. It has been a couple years 

since I’ve seen any of them, which is why your story 

touched me.

Thank you very much, Dr Merey, for sharing your 

experience. It is especially important in these times 

that we hold onto history. 
JosH greene, MD

PHiLaDeLPHia, PennsyLVania
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READ & WATCH 
“Holocaust Remembered” 

was published in the 
February 1 issue of 

Ophthalmology Times®. 

John H. Merey, MD, may 
be the only Holocaust 

survivor still in the 
practice of ophthalmology. 

Read the article and 
watch the interview at 

OphthalmologyTimes.com/
view/ophthalmologist-

holocaust-survivor-shares-
his-story 

LETTERS TO THE EDITOR
READERS RESPOND TO HOLOCAUST MEMORIES
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  SPECIAL REPORT: PRECISION INJECTION DEVICE IMPROVING EXPERIENCE PAGE 14

By Michelle Dalton, ELS

THE 4TH ANNUAL Ophthalmology Times® Research Scholar Honoree Program recognized future retina researchers, al-beit in a virtual platform in 2020.
Program chairman Rishi P. Singh, MD, a staff surgeon at the Cleveland Clinic Cole Eye Institute and an associate professor of ophthalmology at the Lerner College of Medicine at Case Western Reserve Uni-versity, said that although the program “grows and grows” each year, he has been particularly impressed with the science and quality of abstracts submitted this year, especially given the complications 

that the coronavirus disease 2019 (COVID-19) pandemic presented. 
“To get to this stage, it was a very, very selective process,” said Singh, adding that the competitive nature of the program made it difficult for the judges to narrow the field. “Thank you for participating in the program, and I am so proud of what we have been able to accomplish.”

Singh and fellow judges Thomas A. Albini, MD, professor of clinical ophthal-mology at Bascom Palmer Eye Institute in 

Miami, Florida; Mark S. Blumenkranz, MD, MMS, HJ Smead Professor Emeritus in the Department of Ophthalmology at Stanford University; Seenu M. Hariprasad, MD,  Shui-Chin Lee Professor of Ophthal-mology and Visual Science and acting chair of Ophthalmology and Visual Science at the University of Chicago; and Jonathan L. Prenner, MD, chairman of the Depart-ment of Ophthalmology at Rutgers Robert Wood Johnson Medical School, New Jer-sey, had preselected 15 presenters from more than 100 entrants. Each presenter discussed their research for 7 minutes via an online meeting portal, including what 

THERAPEUTICS
Focusing on proposed biosimilar to ranibizumab
SURGERY
Expert on IFIS offers practical pearls

CLINICAL DIAGNOSIS
AAOOP is taking the pandemic by the horns

IMAGING
Noninvasive angiography with OCT offers value
GENE THERAPY
Investigators � nd genetic factors may in� uence diabetic eye disease

DEVICE TECHNOLOGY
MIGS, other options offer hope for patients

OphthalmologyTimes.com

Issue 
Highlights

Continues on page 11: Research Scholar

FOCAL POINTS

Fellows, residents from around the world show promise for future of retinal research

RESEARCH SCHOLAR HONOREE PROGRAM DRAWS GLOBAL INTEREST AMID PANDEMIC

By John H. Merey, MD, Special to Ophthalmology Times®
BY NOW, I may be the only Holo-caust survivor still in the practice of ophthalmology. Like every Holocaust survivor, I have a story.

I was born in Budapest, Hungary, on June 14, 1940. My family was an upper-middle class Jewish family whose roots had been in Hungary for generations. My grandfather had been a teacher in Budapest and my other grandfather had been the general distributor for all of Hungary for the Manner confection-ery company in Vienna. My father had graduated from Technical University of 

Budapest as a civil engineer.
Hungary, under its leader, Admiral Nicholas Horthy, had been allied to Ger-many since the late 1930s. Although the rest of European Jewry had been decimated, we in Hungary were still alive. There were anti-Semitic laws and Jewish men had to serve in labor bat-talions, but daily life continued, more or less, normally—especially compared with the rest of Europe.

All this changed overnight on March 19, 1944, when German troops occupied 

By John H. Merey, MD
to 

BY NOW, I 
caust survivor still in the practice of ophthalmology. Like every Holocaust survivor, I have a story.

June 14, 1940. My family was an upper-middle class Jewish family whose roots had been in Hungary for generations. My grandfather had been a teacher in Budapest and my other grandfather had been the general distributor for all of Hungary for the Manner confection-ery company in Vienna. My father had graduated from Technical University of 

Holocaust RememberedOphthalmologist recalls path to survival as passenger on the Kasztner train 

VIDEO INTERVIEW: John H. Merey, MD, may be the only Holocaust survivor still in the practice 
of ophthalmology. OphthalmologyTimes.com/view/ophthalmologist-holocaust-survivor-shares-his-story

Issue 

ery company in Vienna. My father had graduated from Technical University of 

Continues on page 10 : Holocaust
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Dear editor,

Dr Merey, thank you for sharing your 

miraculous story as a survivor of the 

Holocaust in the recent edition of Oph-

thalmology Times®. I am sure that 

those distant memories are still very 

much a part of your life. It is because 

of people like you who keep the Shoar 

alive so that it can never happen again.  

This motivates me to make regular 

donations to the Holocaust Museum in 

Washington, D.C.

I am impressed that at 80 years of age, 

you are still in practice and trust that 

you are in good health and looking for-

ward to an enjoyable retirement.
sincereLy,

Dennis Matzkin, MD
cHattanooga tennessee

Dear editor,

Dr Merey, your story in Ophthalmology 

Times® brought tears to my eyes. Thank 

you so much for sharing it.

I, too, practice ophthalmology, in Day-

tona Beach. My grandparents left Turkey 

at the turn of the last century, Armenians 

fleeing the genocides.

May we never forget the darkness that 

lies in each human heart and never give 

up hope that love and decency will prevail.
goD bLess you,

JosePH zobian, MD
Daytona beacH, FLoriDa

FIND US ONWE WANT TO HEAR FROM YOU Let us know your thoughts on what 
you read or want to read in Ophthalmology Times® at sstevenson@mjhlifesciences.com
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D
ifferences in surgeon preferences 
and perceptions may make some                        
issues in vitreomacular surgery seem 
controversial, according to Steven T. 
Charles, MD, who addressed topics 
in macular surgery and shared his 
evidence- and expert-based insights 

for achieving best outcomes. 

I N T E R N A L  L I M I T I N G 
M E M B R A N E  P E E L I N G

Outlining his indications for internal limiting mem-
brane (ILM) peeling, Charles said he does it in all 
cases involving lamellar or full–thickness macular 
holes, epimacular membranes, vitreomacular schi-
sis, and vitreomacular traction, including diabetic 
macular edema. He also performs ILM peeling in 
vitreomacular traction syndrome, eyes with macular 
folds inadvertently created after a suboptimal fluid-
air exchange, and in hypotony maculopathy cases, 
for which he credited Jeroni Nadal, MD. In addition, 
Charles said he often peels the ILM when operating 
for diabetic traction retinal detachments (TRDs), after 
finding it enables better smoothing of macular folds.

“ILM peeling has many advantages,” said Charles, 
founder of the Charles Retina Institute in German-
town, Tennessee. “On the table, it instantly eliminates 
striae and guarantees complete removal of residual 
vitreous cortex and epimacular membranes.”

The peeling is done via a pinch peeling technique 
performed using an end-grasping forceps and man-
dates an excellent view and depth control. The pinch 
peeling technique, which Charles developed 40 years 
ago, has benefits for greater efficiency and safety 
compared with other approaches, he said. 

“Inside-out, end-grasping ILM pinch peeling elim-
inates the need for using any other instruments to 
start the peel,” he explained. “Finding or creating 
an edge with a bent MVR blade or a forceps with 1 
blade under the epiretinal membrane can damage 
the nerve fiber layer.”

Brilliant Blue G 0.025% ophthalmic solution 
(Dutch Ophthalmic Research Center) is his dye 
of choice for staining the ILM. Approved by the 
FDA at the end of 2019, Brilliant Blue G has many 
advantages compared with indocyanine green (ICG), 
Charles said. 

“I believe that Brilliant Blue G is the only safe and 

effective ILM staining agent,” he said. “Unlike ICG, 
Brilliant Blue G dissolves in balanced salt solution 
(BSS), not water. It does not fluoresce, and so it poses 
less risk of phototoxicity, it has a stable pH, osmo-
larity is not an issue, infusion under air or mixing 
with dextrose are not necessary.”

V I E W I N G  A I D
Charles said achieving an optimal view for macular 
surgery requires use of a high quality plano corneal 
contact lens that will eliminate all corneal asphe-
ricity and provide the best resolution. Although a 
noncontact wide-angle viewing system (eg, BIOM, 
EIBOS) can be acceptable in eyes with a perfect cor-
nea, noncontact visualization does not reduce lateral 
and axial resolution.

“Surgeons working without an assistant should 
choose a self-adhering plano contact lens rather than 
one with a handle,” Charles recommended.

He cautioned that increased foveal thickness after 
successful epimacular membrane and ILM peeling is 
often misdiagnosed as edema and subsequently treated 
inappropriately with intravitreal steroid injections 
that cause harm, inducing cataract and glaucoma. 

V I T R E C T O M Y  A N D  T H E 
C R Y S T A L L I N E  L E N S 

Charles refuted the idea that vitrectomy causes cata-
ract. He said vitrectomy uniformly causes progres-
sion of nuclear sclerosis, acting through a mechanism      
involving increased oxygen tension in the vitreous 
cavity. He argued against routine phacoemulsification 
in eyes needing vitrectomy. “Numerous clear lenses 
that still have 10 to 20 years of accommodation left 
are removed, and I am opposed to that because it 
clearly results in worse refractive outcomes,” he said.

Charles said that 1 month prior cataract surgery 
is indicated in eyes with a 2+ or greater nuclear 
sclerotic cataract (NSC) or any posterior subcapsu-
lar cataract. He advocated for 2 procedures with the 
sequence depending on cataract type. Vitrectomy is 
done first in the case of a 2+ NSC and followed 1 
month later by phacoemulsification and IOL implan-
tation. If the cataract is greater than 2+ nuclear scle-
rotic or posterior subcapsular, then the lens removal/
IOL implantation is done first.

Pearls for optimizing patient 
outcomes of macular surgery
Specialist explains approaches for a variety of cases encountered during procedure
By Cheryl Guttman Krader, BS Pharm; Reviewed by Steven T. Charles, MD  

Continues on page 14 : Pearls

Optimizing outcomes for patients is a key. In the 
bottom image, increased oxygen diffusion post-PPV is 
the result of 800x viscocity decrease. (Photos courtesy of 
Steven T. Charles, MD)

surgerysurgery
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Tips to chart a course for 
safe, effective refractive surgery
Base decisions on findings from comprehensive consultation and examination 
By Cheryl Guttman Krader, BS Pharm; Reviewed by George O. Waring IV, MD, FACS

USE OF A systematic, comprehensive approach 
to assess candidacy for refractive surgery can opti-
mize surgical success and patient satisfaction, ac-
cording to George O. Waring IV, MD, FACS.

“Whether undergoing a cornea- 
or lens-based procedure, patients 
should be generally healthy, and 
surgeons need to have a good 
understanding of the individu-
al’s vision needs and goals,” said 
Waring, who is the founder and 
medical director of the Waring 
Vision Institute in Mount Pleas-

ant, South Carolina, and also an adjunct assistant 
professor of bioengineering at Clemson University 
in South Carolina.

“In addition, a complete ocular examination is 
needed,” he said. “Advanced diagnostics can aid 
in decisions about candidacy and procedure selec-
tion, and more tools that show great promise for 
guiding surgical decisions are in development.”

P A T I E N T  C H A R A C T E R I S T I C S
Information that includes patient age, refractive 
error, lens opacity, dry eye status, and overall                
ocular health provides the foundation for deter-
mining whether a patient is a candidate for refrac-
tive surgery and the best surgical option that will 
direct the preoperative work-up.

“In our practice, laser vision correction is more 
strongly considered for a younger patient who still 
has good accommodative ability, whereas a refrac-
tive lens exchange may be preferable for an older 
individual,” Waring explained.  

Other considerations include the patient’s desire 
for good uncorrected vision at different distances 
and the importance of good stereopsis, both of 
which can take into account the individual’s occu-
pation, hobbies, and recreational activities. A his-
tory of previous ocular surgery, ocular pathologies, 
and previous use of contact lens monovision are 
other issues reviewed in the preoperative screen-
ing evaluation. 

E X A M I N A T I O N 
Components of the eye examination include cur-
rent spectacle prescription; determination of mon-
ocular and binocular uncorrected vision acuity 
and near, best corrected visual acuity; and a sur-
gical manifest refraction, including a cyclople-

gic refraction. Ocular dominance is also checked,                                
including optical ocular dominance if the motor 
is equivocal, Waring said.

D I A G N O S T I C  T E C H N O L O G Y
Diagnostic technologies are used to screen for cor-
neal pathology that would determine patient can-
didacy for different procedures as well as for sur-
gical planning.

“Historically, Placido-based topography has 
been the gold standard for evalu-
ating patient candidacy for corneal 
refractive surgery, but elevation-
based tomography has come into 
the mainstream and we have been 
studying in vivo assessments of cor-
neal biomechanics in our center,” 
Waring said. 

With Placido-based topographers, 
findings of asymmetric bow ties, infe-
rior steepening, or skewed radial axis 
may be indicative of a patient who 
has an abnormal cornea and may not 
be a candidate for LASIK or poten-
tially any corneal refractive surgery, 
depending on a multifactorial clini-
cal presentation and severity. 

Using tomography, surgeons should 
check for a normal topographic pat-
tern on the sagittal curvature map, normal thick-
ness on the pachymetry map, anterior float less 
than 8 μm, and posterior elevation less than 18 
μm to aid in screening patients as appropriate for 
LASIK. Other indices also provide useful informa-
tion. For example, a Belin-Ambrósio enhanced ecta-
sia display value of less than 1.4 or a maximum 
Ambrósio relational thickness result of more than 
400 are favorable factors for candidacy.

W A V E F R O N T  A B E R R O M E T R Y
Wavefront aberrometry is used in the preoperative 
evaluation of refractive surgery candidates to un-
derstand higher–order aberrations and for plan-
ning wavefront-guided laser vision–correction pro-
cedures, whereas biometry is needed in cases in-
volving refractive lens exchange. 

Ray tracing technologies that separate internal 
(lenticular) and external (cornea) optical aber-
rations can also be helpful for guiding surgical 
decisions. As an example, Waring cited data from 

an eye exhibiting higher internal optical aberra-
tions that indicated suitability for a refractive lens 
exchange procedure.

Anterior segment optical coherence tomography 
can provide information on pachymetry, epithelial 
thickness maps, anterior and, posterior keratom-
etry, lens density, biometry, and in some cases, 
macular imaging. Lens imaging is also possible 
using Scheimpflug-based devices or double-pass 
wavefront technology. 

O N  T H E  H O R I Z O N
Waring noted that evaluation of cor-
neal biomechanics will be coming into 
the clinic as a technique to screen 
for corneal ectasia and ectasia risk 
in laser vision–correction patients. 
Early experience in Warning’s insti-
tute indicates that the tomographic 
and biomechanical index—a metric 
developed by Renato Ambrósio, MD, 
that combines Scheimpflug-based cor-
neal tomography and biomechanical 
evaluation—is very helpful. The color-
coded result identifies eyes that might 
be considered appropriate candidates 
for LASIK versus a surface ablation 
procedure, implantable contact lens, 
or refractive lens exchange.

Finite element modeling developed by William J. 
Dupps Jr,  MD, is also an exciting development for 
identifying eyes at risk for ectasia after laser vision 
correction, Waring said.

“Our experience with both of these technologies 
[has] been very positive,” he added. 

The modeling incorporates information from sets 
of preoperative and postoperative cornea strain maps, 
which are generated from Scheimpflug tomography, 
to predict risk. In clinical practice, the preoperative 
strain map of a surgical candidate is compared with 
the database to see how the features of the cornea 
match with those of an eye that went on to develop 
postoperative ectasia. ■

GEORGE O. WARING IV, MD, FACS
e: gwaring@waringvision.com
This article is based on Waring’s presentation at the American Academy of Ophthalmol-
ogy’s 2020 virtual annual meeting. Waring is a consultant to Oculus, Reichert, and 
Visiometrics; receives lecture fees from Oculus; and owns equity in Visiometrics. 

 ◗ Patient history, 
a discussion to 
understand the 
patient’s vision 
needs and goals, 
and a thorough 
examination including 
advanced diagnostics 
technologies provide 
the information 
necessary to 
guide decisions on 
refractive surgery. 

TAKE-HOME Waring
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Controlling glaucoma uncertainty 
as COVID-19 limitations continue
Physician’s predictions of vision loss amid pandemic prove to be accurate
By Arsham Sheybani, MD; Special to Ophthalmology Times®

CORONAVIRUS DISEASE 2019 (COVID-
19) closures have been very worrying for those of us 
who treat patients with glaucoma. As a specialist in 
anterior segment and glaucoma surgery, I was most 
concerned to see the drop in urgent cases, which 
pointed to the dangerous absence of routine screen-

ings and pressure checks. 
We knew that some individu-

als would experience loss of vision 
without these safeguards to iden-
tify abnormal pressures that we 
could not be recover. 

Unfortunately, when clinics 
reopened, the predicted vision loss 

proved to be correct. We were quite busy treating 
patients who deferred pressure checks or eye exams 
and subsequently required surgery. The COVID-19 
experience has changed certain aspects of our deci-
sion making, and some changes are likely to con-
tinue as conditions change.

Q U I E T I N G  C O N C E R N S 
A B O U T  A D H E R E N C E 

Although medications control pressure effectively for 
many patients, we know they present an inconvenience 
to patients and that adherence can be unreliable. 

Because of the LiGHT study, our referring clinics 
offer selective laser trabeculoplasty as a first-line treat-
ment for open-angle glaucoma when appropriate.1 

When patients who start medications do not reach 
treatment goals or are nonadherent, practitioners are 
quick to refer them for surgical evaluation—particularly 
with so many minimally invasive options available. 

In some ways, these changes have proved benefi-
cial in the COVID-19 era, when it’s uncertain whether 
patients will be permitted or willing to come in for 
routine pressure checks. 

As glaucoma specialists, we worry about the 
patient’s medically treated IOP when there is poor 
adherence. A patient may have an “at goal” IOP in 
clinic as they use medications around the time of 
their visit. However, they may have much higher 
IOPs at home. Successful surgery can blunt these 
fluctuations and be less dependent on medication 
adherence by the patient.

A  S H I F T  I N  S U B C O N J U N C T I V A L 
S U R G E R Y

When a patient’s stepwise treatment path leads to 
surgery, we have many options. 

We can do angle surgeries, stent placement in 
the angle, valve and nonvalve tube shunts, and tra-
beculectomy, as well as place stents during cata-
ract surgery. Our choices depend on the pathology 
and treatment goals, the patient’s age, comorbidi-
ties, aspirin status, and other factors. 

When COVID-19 restrictions were put into place, 
I began to think of how the schedule of preopera-
tive work-up, surgery, and postoperative follow-up 
would unfold and what would happen if we shut 
down again during that timeline.

I realized that a consistent approach was key to 
ensuring I’d feel confident about surgery results, 
even if I could not see a patient postoperatively. 

With this in mind, in cases where it is best to 
work in the subconjunctival space, I have altered 
my recommendations. 

Uncomplicated subconjunctival surgeries have a 
predictable postoperative course, but some require 
more careful observation than others. A trabeculec-
tomy requires the most postoperative visits. 

Tube shunts may have fewer visits, but when 
COVID-19 closures meant I missed some postop-
erative visits with tube shunt patients, I was con-
cerned about hypotony. 

I felt more peace of mind about missing visits with 
patients with XEN stents who, in my patient data, 

have pressure reduction similar to tube shunts with 
a more predictable recovery and fewer unplanned 
visits than tubes or trabeculectomy. As a result, I’m 
now using XEN more frequently than I did in the past. 

C O N C L U S I O N
In all ocular surgery areas, we are now favoring 
options that provide good results that give us more 
flexibility and confidence in the COVID-19 environ-
ment. In the future, we will likely maintain changes 
that prove advantageous for patient care. ■ 
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 ◗ In surgery, 
ophthalmologists 
are facing options 
that provide 
positive results 
that give them 
more flexibility 
and confidence 
in the COVID-19 
environment.
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M A C U L A R  H O L E S
Charles said he believes surgery for lamellar macu-
lar holes is indicated if the patient is symptomatic 
or there is structural damage. The goal is to restore 
normal foveal anatomy and not to prevent progres-
sion to a full thickness defect, which is an unpre-
dictable phenomenon. 

The procedure must include ILM peeling and stain-
ing and use 25% sulfur hexafluoride, not air.

Finally, Charles reported his positive experience in 

more than 50 cases using an autologous full thickness 
retinal patch grafts for repair of large macular holes. 

Charles identified Tamer Mahmoud, MD, PhD, as 
a pioneer of the technique. He said the graft is har-
vested with scissors just inferior to the inferotem-
poral arcade and moved to the macular hole under 
medium-term perfluoro-n-octane (PFO). 

The PFO, which is removed after 1 week, is favored 
over silicone oil because PFO supports graft oxygen-
ation that will promote closure, Charles concluded. ■

type of intervention, and rate of reoperation by sex. 
“We found across all models, including our 

primary model and our sensitivity models, [that] 
women had lower odds of receiving retinal detach-
ment repair after adjusting for available confound-
ers,” Callaway said. “Extrapolating the results pre-
sented here to the United States Census data for 
the applicable population covered by this type of 
insurance, …if the odds of repair of retinal detach-
ment between men and women were equal, then 
7029 more women would [have received] surgery 
during the study period.”

In addition, women who did receive repair more 
often experienced a delay, but the delay was min-
imal (< 1 day [0.17 days; P = .04]) and likely 
not clinically significant, the authors concluded. 
Interestingly, women were more likely to undergo 
different types of repair for retinal detachment, 
including primary laser barricade, primary scleral 
buckle, or pneumatic retinopexy, compared with 
men, who were more likely to undergo pars plana 
vitrectomy. The odds of reoperation, however, were 
lower in women than in men. 

Regarding the reasons for the differences between 
the sexes in retinal detachment treatment, the inves-
tigators could not pin down one specific cause from 
this study alone.

 Callaway said men and women are known to 
have different rates of trauma and retinal detach-
ment, as one example. Biology could be another 
factor, in that the sexes may present with different 
types and configurations of retinal detachment that 
result in differences in surgical repair. 

However, biological differences do not explain 
the lower odds of surgical repair. Social differ-
ences likely play a role in the primary study find-
ing, according to Callaway. 

“Women are more often caregivers at every stage 
of life, and this carries significant informal respon-
sibility that may limit their access to care,” Calla-
way said. “Women may also be less likely to voice 
concerns or challenge authority. Women are more 
likely to be widowed and live under the poverty 
line, and they may not have the support to travel to 
numerous appointments or access to the required 
medications.” 

Callaway acknowledged that there are limitations 
to claims data that should be considered when eval-
uating these results. Further, there may be other 
important confounders that the investigators could 
not assess in this study, including race, socioeco-
nomic status, and insurance coverage levels. 

To understand potential disparities in the health 
care field, additional research is necessary to iden-
tify the problem, Callaway urged. In particular, 
she recommended doing further studies, preferably 
with visual acuity data, would be ideal to better 
understand these data. 

“This study represents the first to focus on the 
differences in the receipt of intervention for this 
ophthalmic emergency. [According to the results,] 
insured women are less likely than insured men 
to receive surgical repair for a vision-threatening 
emergency after controlling for available confound-
ers,” she said, adding the paper has recently been 
published in American Journal of Ophthalmology. ■
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H
igh-quality retinal images obtained by 
patients in their homes using a self-
operated optical coherence tomogra-
phy (OCT) system (Notal Vision Home 
OCT; Notal Vision) were suitable for 
reliable identification of retinal fluid 
by human graders and quantification 

by an artificial intelligence (AI)-based algorithm,        
according to Anat Loewenstein, MD. This conclusion 
was based on a study conducted by Loewenstein and 
colleagues to determine how well an OCT system 
designed for at-home use works. Their goal was to 
“catch and treat” wet retinas as soon as possible. 

Loewenstein is the director of the Division of Oph-
thalmology at Tel Aviv Medical Center, vice dean of 
the Sackler Faculty of Medicine at Tel Aviv Univer-
sity in Israel, and president of the Israeli Ophthal-
mological Society. “Home OCT has great potential 
for personalizing the management of newly devel-
oped age-related macular degeneration [AMD],” she 
said. “Using home OCT monitoring, we are trying to 
catch and treat wet days as soon as they happen.” 

Monitoring has benefits including the prevention 
of undertreatment, improved visual acuity outcomes, 
reduction of the patient burden, increased satis-
faction, and reduced costs. Home monitoring also 
fills the need for continuous vigilance during the              
coronavirus disease 2019 (COVID-19) pandemic that 
has severely interrupted routine patient treatment.

Loewenstein said optimal functioning of a home 
OCT system depends on 4 requirements: 

> Patients must be able to self-image on an OCT device.
> The daily image analysis must be automated and 
accurate.
> The device must be inexpensive and deliver high-
quality images.
> A remote clinic must monitor patient adherence.

N O T A L  H O M E  O C T 
F E A S I B I L I T Y  S T U D Y

With those requirements in mind, the investigators 
conducted a study first to evaluate how well elderly 
patients with AMD operated the Notal Home OCT 
system and, second, to compare investigator image 
assessment of disease activity between the at-home 
system and commercial in-office OCT devices. 

The study included consecutive eyes with dry and 
wet AMD and 20/400 or better vision. A Cirrus (Carl 

Zeiss Meditec) or Spectralis OCT (Heidelberg Engi-
neering) was used to image the retinas of patients 
that were not dilated; following a short instruction 
period on use of the at-home device, the patients 
then used 2 generations of the Notal Home OCT, a 
prototype (V2.5) and the next generation commercial 
form-factor device (V3), to image their own eyes. A 
masked reader compared the images from the Notal 
Home OCT with those from the commercial in-office 
instrument and looked for intraretinal and subretinal 
fluid in the central 10° of the macula in 88 B-scans 
with 34-μm spacing, Loewenstein recounted.

A total of 309 patients (538 eyes) participated in 
the study, which resulted in 805 scans; 469 eyes 
(88%) and 69 eyes (93%), respectively, were imaged 
using the V2.5 and V3. The results indicated that 
the ability to self-image was better in patients with 
vision exceeding 20/320 compared with those who 
failed the self-imaging evaluation. Using the V2.5 
and V3, about 67% received diagnoses of neovascu-
lar AMD and 80% to 90%, respectively, had 20/80 
or better vision.

A comparison of the results from the V2.5 and 
V3 regarding the positive percent agreement (PPA) 
and negative percent agreement (NPA) for detect-
ing fluid in the images were about 98% and 96%, 

respectively. The agreement percentages for identi-
fying subretinal and intraretinal fluid all exceeded 
90%. The PPA and NPA of fluid identification in at 
least 1 of 3 consecutive V3 images compared with a 
commercial unit were 97% and 95%, respectively.

O T H E R  T E C H N O L O G I C 
R E Q U I R E M E N T S

The daily image analysis must be automated and ac-
curate to be functional, Loewenstein noted. The B-
scans produced by the Notal OCT Analyzer are seg-
mented by AI to view the internal limiting membrane 
and retinal pigment epithelium. The fluid volume is 
quantified and a fluid thickness map is provided.

The investigators concluded that the PPA and NPA 
agreement in the Notal Home OCT V3 self-images 
was comparable to that achieved with commercial in-
office OCT instruments, and the retinal fluid identi-
fied in the images produced by the Notal OCT results 
from the tight 34-μm spacing between the B-scans. ■

In-home self-monitoring of AMD 
patients identifies retinal fluid 
Rapid fluid identification may result in better visual outcomes
By Lynda Charters; Reviewed by Anat Loewenstein, MD 

ANAT LOEWENSTEIN, MD
e: anatl@tlvmc.gov.il
Loewenstein is a consultant to Notal Vision. The device discussed is not cleared for use by 
the United States Food and Drug Administration.

A patient uses an investigational patient self-operated OCT device. (Image courtesy of Notal Vision Inc.)
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 P<0.01 vs sham at Week 24 and Week 52. Nominal P<0.01 vs sham at Week 100.
* Early Treatment Diabetic Retinopathy Study–Diabetic Retinopathy Severity Scale (ETDRS-DRSS): an established grading scale for 

measuring the severity of DR.
†Full analysis set. 
‡The results of these exploratory endpoints require cautious interpretation, as a multiplicity adjustment has not been applied. Results are 
descriptive only.

  anti-VEGF = anti–vascular endothelial growth factor; CI-DME = central-involved DME; DME = Diabetic Macular Edema; DR = Diabetic 
Retinopathy; DRSS = Diabetic Retinopathy Severity Scale; NPDR = nonproliferative diabetic retinopathy; Q8 = every 8 weeks; Q16 = 
every 16 weeks. 

WARNINGS AND PRECAUTIONS (cont’d)
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in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME 
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA 
compared with 2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% 
(37 out of 578) in the combined group of patients treated with EYLEA compared with 4.2% (12 out of 287) in the 
control group. There were no reported thromboembolic events in the patients treated with EYLEA in the � rst six 
months of the RVO studies.

ADVERSE REACTIONS
•   Serious adverse reactions related to the injection procedure have occurred in <0.1% of intravitreal 

injections with EYLEA including endophthalmitis and retinal detachment.
•   The most common adverse reactions (≥5%) reported in patients receiving EYLEA were conjunctival 

hemorrhage, eye pain, cataract, vitreous detachment, vitreous � oaters, and intraocular pressure increased. 

INDICATIONS
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Diabetic Macular Edema (DME), and Diabetic Retinopathy (DR). 
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should be instructed to report any symptoms suggestive of endophthalmitis or retinal detachment without 
delay and should be managed appropriately. Intraocular in� ammation has been reported with the use of EYLEA. 
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EYLEA. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing 
with VEGF inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and 
managed appropriately. 

Please see Brief Summary of Prescribing Information on the following page. © 2020, Regeneron Pharmaceuticals, Inc. All rights reserved.
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SIGNIFICANT REDUCTION IN DR 
SEVERITY IN PANORAMA1,2

PANORAMA is the first phase 3 anti-VEGF trial speci� cally designed to study patients with moderately severe to 
severe NPDR without DME.

PANORAMA study design: Multicenter, double-masked, controlled clinical study in which patients 
with moderately severe to severe NPDR (ETDRS-DRSS: 47 or 53) without CI-DME (N=402; age range: 
25-85 years, with a mean of 56 years) were randomized to receive 1 of 2 EYLEA dosing regimens or 
sham. Protocol-speci� ed visits occurred every 28±7 days for the first 5 visits, then every 8 weeks 
(56±7 days). Between week 52 and week 96, patients randomized to one of the EYLEA arms received 
a di� erent dosing regimen.2

Proportion of Patients Achieving a ≥2-Step Improvement 
in ETDRS-DRSS* Score From Baseline1,2,†

MORE PATIENTS ACHIEVED A ≥2-STEP 
IMPROVEMENT IN ETDRS-DRSS WITH 
EYLEA VS SHAM1

SEE MORE DATA TODAY AT HCP.EYLEA.US 

START EARLIER 
WITH EYLEA IN DR

Primary Endpoint Exploratory Endpoint‡

Week 24 Week 52 Week 100
EYLEA Q8 and Q16

(n=269)
EYLEA Q8

(n=134)
EYLEA Q16

(n=135)
EYLEA Q16

(n=135)

58% 80% 65% 62%
vs 6% in the sham 

group (n=133)
vs 15% in the sham 

group (n=133)
vs 15% in the sham 

group (n=133)
vs 13% in the sham 

group (n=133)
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1 INDICATIONS AND USAGE 
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of patients with:
Neovascular (Wet) Age-Related Macular Degeneration (AMD), Macular Edema Following Retinal Vein Occlusion (RVO), Diabetic 
Macular Edema (DME), Diabetic Retinopathy (DR).
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections  
EYLEA is contraindicated in patients with ocular or periocular infections. 
4.2 Active Intraocular Inflammation  
EYLEA is contraindicated in patients with active intraocular inflammation. 
4.3 Hypersensitivity  
EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS 
5.1 Endophthalmitis and Retinal Detachments  
Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse 
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed 
to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately 
[see Patient Counseling Information (17)].
5.2 Increase in Intraocular Pressure  
Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse 
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular 
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and 
managed appropriately.
5.3 Thromboembolic Events  
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs 
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of  
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients 
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was 
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME 
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with 
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of 
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events 
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS 
The following potentially serious adverse reactions are described elsewhere in the labeling:  
• Hypersensitivity [see Contraindications (4.3)]  
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]  
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]  
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 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 other clinical trials of the same or another drug and may not reflect the rates observed  
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients 
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1% 
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%) 
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and 
intraocular pressure increased.

Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data described below reflect exposure to EYLEA in 1824 patients 
with wet AMD, including 1223 patients treated with the 2-mg dose, in 2 double-masked, controlled clinical studies (VIEW1 and VIEW2) 
for 24 months (with active control in year 1).
Safety data observed in the EYLEA group in a 52-week, double-masked, Phase 2 study were consistent with these results.

Table 1: Most Common Adverse Reactions (≥1%) in Wet AMD Studies
Baseline to Week 52 Baseline to Week 96

Adverse Reactions
EYLEA 

(N=1824)

Active Control  
(ranibizumab) 

(N=595)
EYLEA 

(N=1824)

Control  
(ranibizumab) 

(N=595)
Conjunctival hemorrhage 25% 28% 27% 30%
Eye pain 9% 9% 10% 10%
Cataract 7% 7% 13% 10%
Vitreous detachment 6% 6% 8% 8%
Vitreous floaters 6% 7% 8% 10%
Intraocular pressure increased 5% 7% 7% 11%
Ocular hyperemia 4% 8% 5% 10%
Corneal epithelium defect 4% 5% 5% 6%
Detachment of the retinal pigment epithelium 3% 3% 5% 5%
Injection site pain 3% 3% 3% 4%
Foreign body sensation in eyes 3% 4% 4% 4%
Lacrimation increased 3% 1% 4% 2%
Vision blurred 2% 2% 4% 3%
Intraocular inflammation 2% 3% 3% 4%
Retinal pigment epithelium tear 2% 1% 2% 2%
Injection site hemorrhage 1% 2% 2% 2%
Eyelid edema 1% 2% 2% 3%
Corneal edema 1% 1% 1% 1%
Retinal detachment <1% <1% 1% 1%

Less common serious adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal tear, and 
endophthalmitis.

Macular Edema Following Retinal Vein Occlusion (RVO). The data described below reflect 6 months exposure to EYLEA with a 
monthly 2 mg dose in 218 patients following central retinal vein occlusion (CRVO) in 2 clinical studies (COPERNICUS and GALILEO)  
and 91 patients following branch retinal vein occlusion (BRVO) in one clinical study (VIBRANT).

Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
CRVO BRVO

Adverse Reactions
EYLEA 

(N=218)
Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

Eye pain 13% 5% 4% 5%
Conjunctival hemorrhage 12% 11% 20% 4%
Intraocular pressure increased 8% 6% 2% 0%
Corneal epithelium defect 5% 4% 2% 0%
Vitreous floaters 5% 1% 1% 0%
Ocular hyperemia 5% 3% 2% 2%
Foreign body sensation in eyes 3% 5% 3% 0%
Vitreous detachment 3% 4% 2% 0%
Lacrimation increased 3% 4% 3% 0%
Injection site pain 3% 1% 1% 0%
Vision blurred 1% <1% 1% 1%
Intraocular inflammation 1% 1% 0% 0%
Cataract <1% 1% 5% 0%
Eyelid edema <1% 1% 1% 0%
 
Less common adverse reactions reported in <1% of the patients treated with EYLEA in the CRVO studies were corneal edema, retinal 
tear, hypersensitivity, and endophthalmitis.

Diabetic Macular Edema (DME) and Diabetic Retinopathy (DR). The data described below reflect exposure to EYLEA in 578 patients 
with DME treated with the 2-mg dose in 2 double-masked, controlled clinical studies (VIVID and VISTA) from baseline to week 52 and 
from baseline to week 100.

Table 3: Most Common Adverse Reactions (≥1%) in DME Studies
Baseline to Week 52 Baseline to Week 100

Adverse Reactions
EYLEA 

(N=578)
Control 

(N=287)
EYLEA 

(N=578)
Control 

(N=287)
Conjunctival hemorrhage 28% 17% 31% 21%
Eye pain 9% 6% 11% 9%
Cataract 8% 9% 19% 17%
Vitreous floaters 6% 3% 8% 6%
Corneal epithelium defect 5% 3% 7% 5%
Intraocular pressure increased 5% 3% 9% 5%
Ocular hyperemia 5% 6% 5% 6%
Vitreous detachment 3% 3% 8% 6%
Foreign body sensation in eyes 3% 3% 3% 3%
Lacrimation increased 3% 2% 4% 2%
Vision blurred 2% 2% 3% 4%
Intraocular inflammation 2% <1% 3% 1%
Injection site pain 2% <1% 2% <1%
Eyelid edema <1% 1% 2% 1%
 
Less common adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal detachment, retinal 
tear, corneal edema, and injection site hemorrhage. 
Safety data observed in 269 patients with nonproliferative diabetic retinopathy (NPDR) through week 52 in the PANORAMA trial were 
consistent with those seen in the phase 3 VIVID and VISTA trials (see Table 3 above).
6.2 Immunogenicity  
As with all therapeutic proteins, there is a potential for an immune response in patients treated with EYLEA. The immunogenicity 
of EYLEA was evaluated in serum samples. The immunogenicity data reflect the percentage of patients whose test results were 
considered positive for antibodies to EYLEA in immunoassays. The detection of an immune response is highly dependent on the 
sensitivity and specificity of the assays used, sample handling, timing of sample collection, concomitant medications, and underlying 
disease. For these reasons, comparison of the incidence of antibodies to EYLEA with the incidence of antibodies to other products may 
be misleading. 
In the wet AMD, RVO, and DME studies, the pre-treatment incidence of immunoreactivity to EYLEA was approximately 1% to 3% across 
treatment groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were detected in a similar percentage range of 
patients. There were no differences in efficacy or safety between patients with or without immunoreactivity.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy 
Risk Summary
Adequate and well-controlled studies with EYLEA have not been conducted in pregnant women. Aflibercept produced adverse 
embryofetal effects in rabbits, including external, visceral, and skeletal malformations. A fetal No Observed Adverse Effect Level 
(NOAEL) was not identified. At the lowest dose shown to produce adverse embryofetal effects, systemic exposures (based on AUC for 
free aflibercept) were approximately 6 times higher than AUC values observed in humans after a single intravitreal treatment at the 
recommended clinical dose [see Animal Data].
Animal reproduction studies are not always predictive of human response, and it is not known whether EYLEA can cause fetal harm 
when administered to a pregnant woman. Based on the anti-VEGF mechanism of action for aflibercept, treatment with EYLEA may 
pose a risk to human embryofetal development. EYLEA should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The background risk of major birth defects 
and miscarriage for the indicated population is unknown. In the U.S. general population, the estimated background risk of major birth 
defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data 
In two embryofetal development studies, aflibercept produced adverse embryofetal effects when administered every three days 
during organogenesis to pregnant rabbits at intravenous doses ≥3 mg per kg, or every six days during organogenesis at subcutaneous 
doses ≥0.1 mg per kg. 
Adverse embryofetal effects included increased incidences of postimplantation loss and fetal malformations, including anasarca, 
umbilical hernia, diaphragmatic hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele, 
heart and major vessel defects, and skeletal malformations (fused vertebrae, sternebrae, and ribs; supernumerary vertebral arches 
and ribs; and incomplete ossification). The maternal No Observed Adverse Effect Level (NOAEL) in these studies was 3 mg per kg. 
Aflibercept produced fetal malformations at all doses assessed in rabbits and the fetal NOAEL was not identified. At the lowest 
dose shown to produce adverse embryofetal effects in rabbits (0.1 mg per kg), systemic exposure (AUC) of free aflibercept was 
approximately 6 times higher than systemic exposure (AUC) observed in humans after a single intravitreal dose of 2 mg.
8.2 Lactation 
Risk Summary
There is no information regarding the presence of aflibercept in human milk, the effects of the drug on the breastfed infant, or the 
effects of the drug on milk production/excretion. Because many drugs are excreted in human milk, and because the potential for 
absorption and harm to infant growth and development exists, EYLEA is not recommended during breastfeeding. 
The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for EYLEA and any 
potential adverse effects on the breastfed child from EYLEA.
8.3 Females and Males of Reproductive Potential 
Contraception
Females of reproductive potential are advised to use effective contraception prior to the initial dose, during treatment, and for at least 
3 months after the last intravitreal injection of EYLEA.

Infertility
There are no data regarding the effects of EYLEA on human fertility. Aflibercept adversely affected female and male reproductive 
systems in cynomolgus monkeys when administered by intravenous injection at a dose approximately 1500 times higher than the 
systemic level observed humans with an intravitreal dose of 2 mg. A No Observed Adverse Effect Level (NOAEL) was not identified. 
These findings were reversible within 20 weeks after cessation of treatment.
8.4 Pediatric Use  
The safety and effectiveness of EYLEA in pediatric patients have not been established.
8.5 Geriatric Use  
In the clinical studies, approximately 76% (2049/2701) of patients randomized to treatment with EYLEA were ≥65 years of age and 
approximately 46% (1250/2701) were ≥75 years of age. No significant differences in efficacy or safety were seen with increasing age 
in these studies.
17 PATIENT COUNSELING INFORMATION 
In the days following EYLEA administration, patients are at risk of developing endophthalmitis or retinal detachment. If the 
eye becomes red, sensitive to light, painful, or develops a change in vision, advise patients to seek immediate care from an 
ophthalmologist [see Warnings and Precautions (5.1)]. 
Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye examinations 
[see Adverse Reactions (6)]. Advise patients not to drive or use machinery until visual function has recovered sufficiently.

BRIEF SUMMARY—Please see the EYLEA  
full Prescribing Information available  
on HCP.EYLEA.US for additional 
product information.
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Posterior lamellar surgery has been around for   
decades but did not gain traction until the late 
1990s, when Gerrit Melles, MD, described his su-
tureless posterior lamellar surgical procedure. He 
followed up a short time later with DSAEK, which 
facilitated preparation of donor tissue, as well as 
faster visual rehabilitation and better visual out-
comes with more predictable refractive results. 

The donor tissue is usually prepared in the eye 
bank by using a microkeratome to remove a superfi-

cial cap of the donor stroma. In the operating room, 
the donor tissue is marked to identify the stromal 
side and Descemet membrane is removed from the 
recipient cornea. The donor button is then inserted 
into the anterior chamber through a 5-mm limbal 
incision. The tissue is unfolded in the correct ori-
entation and tamponaded against the back surface 
of the recipient cornea with an air bubble, which is 
replaced by balanced saline solution after about 1 
hour, Orlin described.

Melles and colleagues took this procedure a step 

further with DMEK, a technique in which the dis-
eased endothelium is replaced with an 8- to 10-μm 
layer of Descemet’s membrane alone with healthy 
endothelium. Descemet’s membrane is stripped off 
the donor tissue, and circular disc measuring 7.5 to 
8.5 mm is created with a keratoplasty punch. Des-
cemet’s membrane is stained with trypan blue dye; 
Descemet’s membrane is stripped from the recipi-
ent as in DSAEK and the stained scroll is injected by 
cartridge or tube into the anterior chamber through 

CORNEAL TRANSPLANTATION 
EXPERIENCES A REVOLUTION

Ophthalmologists refine procedures, offer better outcomes for patients
By Lynda Charters; Reviewed by Stephen E. Orlin, MD

INNOVATIONS IN

Special Report   ) CORNEA

Continues on page 22 : Corneal

A 
revolution is afoot in corneal surgery. New, evolving 

procedures have bumped penetrating keratoplasty 

as the gold standard despite its high success rates. 

This is happening because the advent of layer-

specific corneal surgeries has resulted in a para-

digm shift in how corneal transplantation is undertaken, with 

the introduction of Descemet stripping automated endothelial 

keratoplasty (DSAEK), Descemet membrane endothelial kerato-

plasty (DMEK), and deep anterior lamellar keratoplasty (DALK), 

according to Stephen E. Orlin, MD, associate professor at the 

Scheie Eye Institute, University of Pennsylvania School of Medi-

cine, Philadelphia.
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Surgery for external ocular diseases: 
Managing common presentations
Ophthalmologist offers pearls for management, treatment of myriad issues
By Lynda Charters; Reviewed by Zaina Al-Mohtaseb, MD

A NUMBER OF ocular issues present frequently 
and are linked with a substantial amount of patient 
discomfort. In some cases, surgical intervention can 
avoid complications and reduce patient morbidity. 

Woodford Van Meter, MD, FACS, offered his pearls 
to manage patient comfort and vision, as well as 
provide tectonic support for the ocular surface. He 
is a professor of ophthalmology at the University 
of Kentucky in Lexington. 

P E R S I S T E N T  E P I T H E L I A L  D E F E C T S
These lesions are defined as persistent if present 
for more than 3 days. Van Meter underscored the              
importance of identifying the underlying etiology, 
such as dry eye, neurotrophic keratitis, and rheuma-
toid arthritis or other systemic autoimmune disorders. 

Initial treatments, which are designed to restore 
and then protect the corneal surface, include arti-
ficial tears followed by a patch or bandage contact 
lens to heal the defect. When patients are symp-
tomatic, Van Meter advises using punctal occlusion 
with temporary plugs or, for a chronic defect, per-
manent plugs with cautery. Other treatment options 
include serum tears and scleral contact lenses.  Lat-
eral tarsorrhaphy is the last resort, he pointed out; 
a temporary lateral tarsorrhaphy such as a Frost 
suture can be used for 1 or 2 weeks if the defect is 
small or recent. In cases in which the lids will be 
closed for a longer period, a permanent, although 
reversible, tarsorrhaphy can be done.

R E C U R R E N T  C O R N E A L  E R O S I O N S
Patients usually present with pain on awakening 
in association with epithelial sloughs from the cor-
nea. “These are some of the most difficult to care 
for in a corneal practice,” Van Meter said. 

There is no pattern to the appearance of the 
pain. Patients may report that they are pain free 
for varying intervals between corneal erosions. 
Examinations identify abrasions with surround-
ing edematous epithelium that are often sliding 
around on the cornea; the loose epithelium slows 
wound healing. 

Two types of corneal erosions exist: anterior 
membrane dystrophy, in which the epithelial break-
down develops from redundant epithelial basement 
membrane of unknown etiology, and an erosion 
following trauma, in which the breakdown stems 
from the absence of hemidesmosomes resulting from 
loss of the epithelial basement, which can occur 

after an injury caused by a fingernail or paper. 

A N T E R I O R  M E M B R A N E  D Y S T R O P H Y
Treatment of anterior membrane dystrophy involves 
superficial keratectomy to remove the redundant 
epithelial basement membrane by scraping with a 
surgical blade. For posttraumatic corneal erosion, 
treatment entails corneal needle puncture to induce 
adhesions of the epithelium to the underlying stroma 
by which type IV collagen that facilitates adherence 
of the epithelial cells to the stroma. Phototherapeutic 
keratectomy is a procedure that is often performed 
in patients with recurrent erosions. 

Van Meter also described another frequently 
overlooked cause of corneal erosion—nocturnal 
lagophthalmos. This type of erosion is also char-
acterized by pain that starts in middle of the night 
or in the morning upon awakening. The onset is 
variable and may go for days. 

A clue to a patient’s diagnosis: The disruption 
of the epithelium occurs where the lids 
meet, he said, near the junction of the 
lower and middle third of the cornea. 

A helpful insight involves the rec-
ognition of REM sleep’s contribution 
to the erosion. Van Meter noted that 
REM sleep occurs right before awak-
ening; the origins of the levator and 
superior rectus muscles are adjacent, 
and frequently the muscle fibers are 
intertwined. “Ordinarily, upon looking 
superiorly, the lid goes up,” he said. “At night, when 
the lid goes up from the levator muscle, it is fre-
quently associated with the superior rectus muscle 
elevating the globe during REM sleep.”

Treatment includes lubrication and using patch-
ing at night or a sleep mask to keep the lids closed 
and protect the epithelium. In many cases, family 
members report that the patient sleeps with their 
eyes open—another clue to diagnosis. Tarsorrha-
phy is a last resort. However, this is a mechanical 
problem, and there is no issue with the corneal 
epithelium or basement membrane.

S U P E R I O R  L I M B A L 
K E R A T O C O N J U N C T I V I T I S

This painful pathology results from keratinization 
of the superior conjunctiva above the 12:00 lim-
bus, which causes a foreign body sensation and 
is associated with thyroid disease. 

The initial treatment is punctal occlusion to 
improve the tear film. If unsuccessful, conjunc-
tival cautery or resection of the keratinized supe-
rior conjunctiva can be performed. This procedure 
includes injecting 1% lidocaine with epinephrine 
just below the conjunctival surface above the 12:00 
limbus to cause ballooning of the conjunctiva; this 
facilitates resecting of the thin conjunctival tissue. 

Applying a 1% solution of rose bengal stain estab-
lishes the diagnosis by highlighting the keratinized 
tissue. It is noteworthy that staining with fluores-
cein results in false negatives.

P E R I P H E R A L  U L C E R A T I V E 
K E R A T I T I S

This painful pathology, which includes a Mooren 
ulcer, requires immediate intervention. Van Meter 
noted that this form of keratitis is a peripheral 
melt with necrotic overhanging edges. Generally, 
it is a type of crescent-shaped inflammatory dam-

age that occurs in the limbal region of 
the cornea.

Van Meter emphasized that if the cor-
neal melt is rheumatoid in nature, the 
patient should be evaluated by a rheuma-
tologist to receive systemic treatment for 
what might well be out-of-control rheu-
matoid arthritis. 

Treatment can include conjunctival 
resection to push the conjunctiva away 
from the limbus to remove the source 

of inflammatory cells, amniotic membrane trans-
plantation, and a permanent lateral tarsorrhaphy, 
which can be reversed with disease stabilization, 
he advised.

C O N C L U S I O N
“Surgical intervention helps avoid complications of 
external eye diseases and reduce patient morbidity,” 
Van Meter concluded. “Early recognition of a dis-
ease process is important, as is understanding how 
common surgical procedures can mitigate compli-
cations of different eye diseases.” ■

WOODFORD VAN METER, MD, FACS
e: wsv@uky.edu
Van Meter has no financial interest in this subject matter.

take-home
 ◗ For many patients, 

surgical intervention 
can quickly remedy 
external ocular 
disease. 
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a 2.5-mm limbal incision. The anterior chamber is 
shallowed, and the donor tissue is unfolded in the 
correct orientation and tamponaded with an air bub-
ble or, preferably, with sulfur hexafluoride (SF6) 
gas, he recounted.

A side-by-side comparison shows that DSAEK 
requires expensive equipment, and the thickness 
of the stromal tissue is unpredictable. DMEK requires 
only highly experienced eye bank technicians; how-
ever, it is more challenging to prepare. 

“DMEK has evolved into a finely tuned operation, 
using prestripped, prestained, and preloaded tissue, 
making the surgeon’s job much easier,” Orlin said. 
In DMEK, donor age is not relevant to graft survival 
and outcomes, but older tissue is easier to handle 
and unfold during DMEK surgery.

DMEK also provides slightly better vision than 
DSAEK, in that 41% to 50% of patients achieve 20/20 
best spectacle-corrected visual acuity (BSCVA), 67% 
to 85% achieve 20/25 BSCVA, and 94% achieve 20/40 
BSCVA compared with respective percentages of 13%, 
31%, and 85% with DSAEK. In addition, DMEK is 
refractive neutral compared with a 1- to 3-diopter 
hyperopic shift with DSAEK. DMEK provides quicker 
visual recovery compared with that in DSAEK, which 
is slower but improves with time, according to Orlin.

“The surgical indications are the same for both 
surgeries, with the exception that DSAEK is more 
accommodating for eyes that have undergone pre-
vious procedures, such as glaucoma filtration, tube 
shunts, iridectomies, and anterior intraocular lenses,” 
he commented.

The procedures differ in their technical challenges. 
With DSAEK, Descemet’s membrane is stripped inside 
the diameter of the graft; in DMEK it is done out-
side the membrane graft. The graft orientation in 
DSAEK is easier and tamponade is done only with 
an air bubble. Unfolding of the tissue is challenging 
in DMEK and is complicated by the natural scrolling 
of the tissue with the endothelium outside the scroll. 

Postoperative complications are associated with 
both procedures. Pupillary block is possible with 
both but more likely with SF6 gas, which lasts lon-
ger. Because of this, Orlin noted, he does an inferior 
peripheral iridotomy in all cases. In DSAEK, graft 
dislocations usually present on day 1 postoperatively 
and rebubbling is easy; in DMEK, the grafts can dis-
locate anywhere from days 1 to 5, and rebubbling 
can be more challenging if extensive but not neces-
sary if the dislocation is peripheral.

D A L K
In patients with healthy endothelium, such as may 
be present in keratoconus, stromal dystrophies, and 
stromal scarring from trauma and infections, DALK 
is possible. In this procedure, the cornea is partially 
trephined and air forcibly injected into the stroma 
to cause detachment of Descemet’s membrane from 
the stroma. The superficial stroma is debulked and 

the big bubble is entered with a blade; the remaining 
stromal fibrils are then separated from the healthy 
Descemet’s membrane and the residual tissue is          
excised, thus exposing the bare Descemet’s mem-
brane. The donor tissue with Descemet’s membrane 
removed is sutured into the recipient bed.

“The major advantage is that the recipient endo-
thelium is preserved and there is no immune rejec-
tion of the corneal endothelium,” Orlin said. “In 
addition, steroids can be discontinued sooner, the 
procedure is extraocular, and there is minor loss of 
endothelial cells.”

However, the disadvantages include the inher-
ent difficulty of the procedure in obtaining the big 
bubble, development of interface haze, separation or 
incomplete detachment of Descemet’s membrane, and 
a false anterior chamber. There is also the potential 
for the underlying stromal disease to recur.

C O R N E A L  T R A N S P L A N T A T I O N : 
T H E  N E X T  G E N E R A T I O N

Now the question is: Is transplantation necessary? 
The answer: maybe not. Orlin cited a report by Kolby 
et al in which a 67-year-old man with Fuchs’ dys-
trophy who underwent a 4-mm central descemeto-
rhexis without endothelial keratoplasty (DWEK) or 
Descemet stripping only (DSO). The preoperative 
VA was 20/50, improved to 20/25 1 month postop-
eratively, and by month 15 was 20/20. At the final 
vision the central endothelial cell count was 969 
cells/mm2. “The theory is that the adjacent endo-
thelial cells slide over and cover the denuded area 
and begin to clear the central edema,” he said.

Rho kinase inhibitors, adjunctive therapy for 
DWEK/DSO, have been reported to enhance cell 
adhesion, migration, and proliferation. Ripasudil 
(Glanatec, Kowa Corp.) was approved in Japan for 
treating glaucoma.

Finally, a minimally invasive approach is being 
evaluated for advanced disease that involves injec-
tion of cultured cells for bullous keratopathy into 
the anterior chamber with adjunctive rho kinase 
inhibitor therapy.1 

Following the procedure, the patient assumes a 
face-down position to facilitate settling of the cells 
on the posterior cornea. 

DSAEK, DMEK, and DALK have created a paradigm 
shift in transplantation, and the minimally invasive 
procedures, such as DWEK, DSO, and adjunctive 
therapy with Rho kinase inhibitors, show promise. 
The future for the next generation appears to be cell 
migration, cell cultures, genetics, and gene therapy, 
Orlin concluded. 

REFERENCE
1. Kinoshita S, Koizumi N, Ueno M, et al. Injection of cultured 

cells with a ROCK inhibitor for bullous keratopathy. 
N Engl J Med. 2018;378(11):995-1003. doi:10.1056/
NEJMoa1712770
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Brief Summary
INDICATIONS AND USAGE 
ZERVIATE (cetirizine ophthalmic solution) 0.24% is a histamine-1 (H1) 
receptor antagonist indicated for treatment of ocular itching associated 
with allergic conjunctivitis.
DOSAGE AND ADMINISTRATION 
Recommended Dosing: Instill one drop of ZERVIATE in each 
affected eye twice daily (approximately 8 hours apart). The single-use 
containers are to be used immediately after opening and can be used 
to dose both eyes. Discard the single-use container and any remaining 
contents after administration. The single-use containers should be 
stored in the original foil pouch until ready to use. 
CONTRAINDICATIONS 
None.
WARNINGS AND PRECAUTIONS 
Contamination of Tip and Solution: As with any eye drop, care 
should be taken not to touch the eyelids or surrounding areas with 
the dropper tip of the bottle or tip of the single-use container to avoid 
injury to the eye and to prevent contaminating the tip and solution. 
Keep the multi-dose bottle closed when not in use. Discard the single-
use container after using in each eye.
Contact Lens Wear: Patients should be advised not to wear a 
contact lens if their eye is red.
ZERVIATE should not be instilled while wearing contact lenses. 
Remove contact lenses prior to instillation of ZERVIATE. The 
preservative in ZERVIATE, benzalkonium chloride, may be absorbed 
by soft contact lenses. Lenses may be reinserted 10 minutes following 
administration of ZERVIATE.
ADVERSE REACTIONS 
Clinical Trials Experience: Because clinical trials are conducted 
under widely varying conditions, adverse reaction rates observed in 
the clinical trial 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. 
In 7 clinical trials, patients with allergic conjunctivitis or those at risk of 
developing allergic conjunctivitis received one drop of either cetirizine 
(N=511) or vehicle (N=329) in one or both eyes. The most commonly 
reported adverse reactions occurred in approximately 1%–7% of 
patients treated with either ZERVIATE or vehicle. These reactions were 
ocular hyperemia, instillation site pain, and visual acuity reduced.
USE IN SPECIFIC POPULATIONS 
Pregnancy 
Risk Summary  
There were no adequate or well-controlled studies with ZERVIATE in 
pregnant women. Cetirizine should be used in pregnancy only if the 
potential benefit justifies the potential risk to the fetus.
Data  
Animal Data  
Cetirizine was not teratogenic in mice, rats, or rabbits at oral doses 
up to 96, 225, and 135 mg/kg, respectively (approximately 1300, 4930, 
and 7400 times the maximum recommended human ophthalmic dose 
(MRHOD), on a mg/m2 basis).
Lactation 
Risk Summary  
Cetirizine has been reported to be excreted in human breast milk 
following oral administration. Multiple doses of oral dose cetirizine  
(10 mg tablets once daily for 10 days) resulted in systemic levels (Mean 
Cmax = 311 ng/mL) that were 100 times higher than the observed human 
exposure (Mean Cmax = 3.1 ng/mL) following twice daily administration 
of cetirizine ophthalmic solution 0.24% to both eyes for 1 week. 
Comparable bioavailability has been found between the tablet and 
syrup dosage forms. However, it is not known whether the systemic 
absorption resulting from topical ocular administration of ZERVIATE 
could produce detectable quantities in human breast milk.
There is no adequate information regarding the effects of cetirizine 
on breastfed infants, or the effects on milk production to inform risk of 
ZERVIATE to an infant during lactation. The developmental and health 
benefits of breastfeeding should be considered along with the mother’s 
clinical need for ZERVIATE and any potential adverse effects on the 
breastfed child from ZERVIATE.
Pediatric Use: The safety and effectiveness of ZERVIATE has been 
established in pediatric patients two years of age and older. Use of 
ZERVIATE in these pediatric patients is supported by evidence from 
adequate and well-controlled studies of ZERVIATE in pediatric and 
adult patients.
Geriatric Use: No overall differences in safety or effectiveness have 
been observed between elderly and younger patients.
NONCLINICAL TOXICOLOGY 
Carcinogenesis, Mutagenesis, Impairment of Fertility  
Carcinogenicity  
In a 2-year carcinogenicity study in rats, orally administered cetirizine 
was not carcinogenic at dietary doses up to 20 mg/kg (approximately 
550 times the MRHOD, on a mg/m2 basis). In a 2-year carcinogenicity 
study in mice, cetirizine caused an increased incidence of benign 
liver tumors in males at a dietary dose of 16 mg/kg (approximately 
220 times the MRHOD, on a mg/m2 basis). No increase in the 
incidence of liver tumors was observed in mice at a dietary dose of 
4 mg/kg (approximately 55 times the MRHOD, on a mg/m2 basis). 
The clinical significance of these findings during long-term use of 
cetirizine is not known.
Mutagenesis 
Cetirizine was not mutagenic in the Ames test or in an in vivo 
micronucleus test in rats. Cetirizine was not clastogenic in the human 
lymphocyte assay or the mouse lymphoma assay.
Impairment of Fertility 
In a fertility and general reproductive performance study in mice, 
cetirizine did not impair fertility at an oral dose of 64 mg/kg 
(approximately 875 times the MRHOD, on a mg/m2 basis).
PATIENT COUNSELING INFORMATION 
Risk of Contamination: Advise patients not to touch dropper tip to 
eyelids or surrounding areas, as this may contaminate the dropper 
tip and ophthalmic solution. Advise patients to keep the bottle closed 
when not in use. Advise patients to discard single-use containers after 
each use.
Concomitant Use of Contact Lenses: Advise patients not to wear 
contact lenses if their eyes are red. Advise patients that ZERVIATE 
should not be used to treat contact lens–related irritation. Advise 
patients to remove contact lenses prior to instillation of ZERVIATE. The 
preservative in ZERVIATE solution, benzalkonium chloride, may be 
absorbed by soft contact lenses. Lenses may be reinserted 10 minutes 
following administration of ZERVIATE.
Administration: Advise patients that the solution from one single-use 
container is to be used immediately after opening. Advise patients 
that the single-use container can be used to dose both eyes. Discard 
the single-use container and remaining contents immediately after 
administration.
Storage of Single-use Containers:  
Instruct patients to store single-use containers in the original foil pouch 
until ready to use.
Rx Only
Distributed by: Eyevance Pharmaceuticals LLC. Fort Worth, TX 76102

© 2020 Eyevance Pharmaceuticals LLC. All rights reserved. 
ZERVIATE™ is a trademark of Eyevance Pharmaceuticals LLC.
ZER-04-20-MS-44



T
he light-adjustable lens (LAL; RxSight) 
may be a good solution for patients with 
cataracts who have unusual corneas, 
including patients with a history of               
radial keratotomy (RK).

According to James D. Lehmann, MD, 
these patients may otherwise have less-

than-optimal postsurgical refractive outcomes com-
pared with patients with normal corneas, of whom 
from 80% to 90% are expected to achieve results 
within 0.5 D of the target refractions following 

cataract surgery.
“The refractive outcomes in 

patients who have undergone RK 
are even more difficult to predict 
than those treated with LASIK or 
PRK,” said Lehmann, who is in pri-
vate practice at Focal Point Vision in 
San Antonio, Texas. He recounted 

a recent study that found the best percentage within 
0.50 D achieved in patients who had previously under-
gone RK was 69.2% in the short term.1 

“The difficulty in predicting outcomes in post-
RK cataract [cases] is a consequence of the small, 
irregular optical zone, irregular astigmatism, and 
an altered anterior/posterior ratio,” he said. “And 
[despite] useful tools [such as] intraoperative aber-
rometry, the ASCRS IOL calculator, and modern 
intraocular lens formulae, we still struggle to obtain 
consistent postoperative refractive results.”

Another study looked at the percentage within 
0.5 D after RK 2 or 3 months following cataract sur-
gery and found that results achieved with the vari-
ous refractive formulae ranged from 50% to 63.5% 
in patients who were within 0.5 D of the desired 
refraction.2

T H E  L A L  S O L U T I O N
The LAL consists of a silicone optic with a special 
adjustable intraocular matrix supported by standard 
polymethyl methacrylate haptics.  

“Following cataract surgery, a specific wavelength 
of light is shone on the optic to change its shape, 
thus changing its refractive power and helping to 
dial in the desired refraction,” Lehmann explained. 

This FDA-approved technology has been shown to 
work well in normal corneas, with the vast majority 
of eyes in the phase 3 FDA trial (92%) achieving 20/25 

and almost 92% achieving results within 0.5 D of 
the target manifest refraction spherical equivalent.3

Lehmann and colleagues wanted to examine how 
the LAL performed in post-RK corneas in both the 
short and long term. They performed a retrospec-
tive review of all patients (post RK) who received 
the LAL and identified 23 eyes in 14 patients. The 
primary end points were the mean absolute error 
(MAE), the percentage of eyes within 0.5 D of target, 
and the mean refractive shift over time. All patients 
underwent cataract surgery bilaterally 1 week apart 
and returned for a series of light adjustments begin-
ning 2 weeks after the second surgery. 

Regarding the short-term results, Lehmann reported 
that the postoperative MAE before adjustment was 
0.94 D and the percentage of eyes within 0.5 D before 
adjustment was 48%. This suggests that if the IOL 
were not adjustable, the results would be similar 
to the published data. However, after adjustment, 
95.7% of eyes were within 0.5 D and the MAE was 
0.27 D. Only 1 eye did not get within 0.5 D of target.

The long-term results obtained at an average fol-
low-up of 40 weeks indicated that the MAE was 
0.43 D and the percentage of eyes within 0.5 D was 
78.26%. These findings represented a decrease from 
the short-term results in both parameters, but the 
results were still good, Lehmann noted.

Additional analysis of the refractive shift in the 
long term showed an average shift in the spherical 
equivalent of –0.13 D and an absolute value shift in 
the spherical equivalent of 0.27 D. The average follow-
up of 17 eyes was a mean of 50 weeks (range, 32-70). 

Lehmann noted that this translated to a shift that 
was not great over the long term.

“We concluded that the LAL worked well in patients 
who had undergone a previous RK,” he said. “The 
MAE and percent within 0.5 D were better than the 
published data, and the long-term data also were 
good, although not as impressive as the short-term 
data. We observed a minimal refractive shift at a 
mean of 1 year postoperatively.” ■
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Light-adjustable IOL offers positive 
refractive results in patients
New option may prove to be a solution for cataract cases with unusual corneas
By Lynda Charters; Reviewed by James D. Lehmann, MD
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e: lehmann@focalpointvision.com
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(Image courtesy of James D. Lehmann, MD)
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T
opical fibrinogen-depleted human platelet 
lysate (FDhPL; Elate Ocular; Cambium 
Medical Technologies) is safe, well tol-
erated and provides symptom relief for 
patients with dry eye disease second-
ary to graft-vs-host disease, according to 
Neera S. Jagirdar, MD, director of Medical, 

Clinical and Regulatory Affairs at Cambium Medical 
Technologies in Smyrna, Georgia.

Ocular graft-vs-host disease is a severe form of tear 
deficiency that develops in approxi-
mately 60% to 90% of patients with 
chronic graft-vs-host disease follow-
ing allogeneic hematopoietic stem 
cell transplantation. 

Autologous serum tears (AST) 
and platelet-rich plasma have been 
used for decades as treatments, but 

they are associated with a number of disadvantages, 
such as high cost, no insurance coverage, need for 
periodic blood draws, and lack of standardization 
in treatment preparation. In addition, the shelf life 
of these preparations is unknown, and they need 
nonpreserved, multidosed packaging, resulting in 
practical difficulties regarding storage, freezing, and 
refrigeration. These factors have prevented the wide-

spread use of these treatments, she explained.
This formulation provides consistent product qual-

ity, ease of use and storage, convenience, and nonin-
vasiveness, Jagirdar said. It is a cell-free preparation 
that uses pooled human platelet lysates collected from 
qualified healthy donors. The manufacturing process 
depletes pooled human platelet lysates of fibrinogen; 
the final product contains enriched levels of key nutri-
tive and regenerative components normally found in 
nonstandardized AST and healthy tear film.

“The enriched levels of these key components may 
prove to be superior to artificial tears and certain 
single active ingredient therapies that treat only 1 
cause of or contributor to dry eye and other forms 
of tear deficiency,” Jagirdar said.

T H E  S T U D Y
After a 2-week run-in, 64 patients were enrolled and 
randomized to receive 1 drop in each eye of 30% 
FDhPL (n = 22), 10% FDhPL (n= 20), or control 
vehicle (n = 22) 4 times daily in a phase 1/2 ran-
domized, placebo-controlled 42-day study. Patients 
were evaluated on days 21 and 42. On day 42, the 
respective numbers of patients that completed the 
study were 19, 17, and 18, respectively. Following this, 
17 patients randomly assigned to the control group 

were rolled over into an open-label group to receive 
the 30% FDhPL for another 42 days.

The safety and tolerability of the 2 concentrations 
of the active treatment compared with the controls 
in patients with dry eye secondary to graft-vs-host 
disease. The secondary outcome was the efficacy of 
the 2 concentrations compared with each other for 
treating these patients in the Ocular Surface Disease 
Index (OSDI) scores, visual analog scale (VAS), and 
fluorescein and lissamine green conjunctival staining.

R E S U L T S
Jagirdar reported that the 30% and 10% formula-
tions were safe; only 2 treatment-related ocular events         
occurred: burning and stinging on instillation with 
the 10% concentration and the vehicle control.

On day 42, using the 0-to-100 scale of the VAS, on 
which 0 indicates “never” and 100 “constantly,” 30% 
FDhPL yielded key decreases in the frequency of eye 
discomfort (mean decrease [MD], 30.2; P < 0.001), 
dryness (MD, 25.92; P = 0.020), pain (MD, 16.97; P 
= 0.044), photophobia (MD, 35.53; P = 0.0125), grit-
tiness (MD, 14.06; P = 0.0185), burning and sting-
ing (MD, 26.62; P = 0.045), and ocular discomfort 
(MD, 20.73; P = 0.018) compared with the control. 

Itching and foreign-body sensation also were reported 
to decrease but not significantly so. Changes also were 
seen in the active treatment groups in the total OSDI 
scores, tear film break time, and tear osmolarity. 

The percentages of patients who showed improve-
ment on day 42 in the 30% treatment groups among 
the various parameters studied were as follows: tear 
break-up time, 59.1%; VAS itching, 72.7%; VAS eye 
discomfort, 90.9%; VAS grittiness, 63.6%; ocular dis-
comfort, 77.3%; and global examination, 72.7%.

“The study showed that the drug, and especially the 
30% concentration, compared to the vehicle, was safe, 
tolerated, provided symptom relief, trended toward 
improvement in objective dry eye disease measures—
and may be a convenient, consistent alternative to 
autologous serum and plate-rich plasma,” Jagirdar 
said. “The product is easy to use and store, convenient, 
noninvasive and does not require blood draws.” ■

Treatment option for dry eye 
secondary to graft-vs-host disease
Product offers improvement in objective dry eye disease measures, providing relief
By Lynda Charters; Reviewed by Neera S. Jagirdar, MD, MPH

Jagirdar

NEERA S. JAGIRDAR, MD, MPH
e: njagirdar@cambiumbio.com
Jagirdar is an employee of Cambium Medical Technologies.

 

Overall Summary of Treatment-Emergent Adverse Events by  
Treatment Group in the Double-Masked Treatment Phase

Patients with at least 1
Vehicle Control

(N=22)
n (%) m

CAM-101 10%
(N=20)
n (%) m

CAM-101 30%
(N=22)
n (%) m

TEAE 10 (45.5) 34 9 (45.0) 12 8 (36.4) 11

Treatment-related TEAEs 1 (4.5) 2 1 (5.0) 1 0

Ocular TEAE 7 (31.8) 19 4 (20.0) 6 2 (9.1) 2

Treatment-related Ocular TEAEs 1 (4.5) 1 1 (5.0) 1 0

Serious TEAE 2 (9.1) 2 2 (10.0) 2 3 (13.6) 4

TEAEs leading to study 
withdrawal

1 (4.5) 6 1 (5.0) 1 0

N = Number of patients in group; n = Number of patients with a particular AE; Calculation of percentages based on N; m = Number of events
Treatment-emergent AEs (TEAEs) are defined as AEs that increased in severity or newly developed after first dosing.
Source: Table 14.3.1.1A. (Data courtesy of Neera Jagirdar, MD, MPH)

  Excellent safety profile
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JOB NUMBER: RXS-1435

COLOR SPACE: CMYK

PUB: Ocular Surgery News

TRIM SIZE: 10.5 x 14"

BLEED SIZE: 10.75 x 14.25"

LIVE AREA: 10 x 13.5"

For the first time, you have the 
opportunity to dial in visual results 
after cataract surgery with the 
RxSight® Light Adjustable Lens™.

AdjustABILITY
Results you and your patient control

HCP INDICATION AND IMPORTANT SAFETY INFORMATION
INDICATION: The Light Adjustable Lens and Light Delivery Device system is indicated for the reduction of residual astigmatism to improve uncorrected visual acuity after removal 
of the cataractous natural lens by phacoemulsification and implantation of the intraocular lens in the capsular bag in adult patients with preexisting corneal astigmatism of  
≥ 0.75 diopters and without preexisting macular disease. The system also reduces the likelihood of clinically significant residual spherical refractive errors. 

IMPORTANT SAFETY INFORMATION 
CONTRAINDICATIONS: The Light Adjustable Lens is contraindicated in patients who are taking systemic medication that may increase sensitivity to ultraviolet (UV) light as the 
Light Delivery Device (LDD) treatment may lead to irreversible phototoxic damage to the eye; patients who are taking a systemic medication that is considered toxic to the retina 
(e.g., tamoxifen) as they may be at increased risk of retinal damage during LDD treatment; patients with a history of ocular herpes simplex virus due to the potential for reactivation 
from exposure to UV light; patients with nystagmus as they may not be able to maintain steady fixation during LDD treatment; and patients who are unwilling to comply with the 
postoperative regimen for adjustment and lock-in treatments and wearing of UV protective eyewear. WARNINGS: Careful preoperative evaluation and sound clinical judgment should 
be used by the surgeon to decide the risk/benefit ratio before implanting an IOL in a patient with any of the conditions described in the Light Adjustable Lens and LDD Professional 
Use Information brochure. Caution should be used in patients with eyes unable to dilate to a pupil diameter of ≥ 7 mm to ensure that the edge of the Light Adjustable Lens can 
be visualized during LDD light treatments; patients who the doctor believes will be unable to maintain steady fixation that is necessary for centration of the LDD light treatment; 
and patients with sufficiently dense cataracts that preclude examination of the macula as patients with preexisting macular disease may be at increased risk for macular disease 
progression. PRECAUTIONS: The long-term effect on vision due to exposure to UV light that causes erythropsia (after LDD treatment) has not been determined. The implanted Light 
Adjustable Lens MUST undergo a minimum of 2 LDD treatments (1 adjustment procedure plus 1 lock-in treatment) beginning at least 17-21 days post-implantation. All clinical study 
outcomes were obtained using LDD power adjustments targeted to emmetropia post LDD treatments. The safety and performance of targeting to myopic or hyperopic outcomes have 
not been evaluated. The safety and effectiveness of the Light Adjustable Lens and LDD have not been substantiated in patients with preexisting ocular conditions and intraoperative 
complications. Patients must be instructed to wear the RxSight-specified UV protective eyewear during all waking hours after Light Adjustable Lens implantation until 24 hours 
post final lock-in treatment. Unprotected exposure to UV light during this period can result in unpredictable changes to the Light Adjustable Lens, causing aberrated optics and 
blurred vision, which might necessitate explantation of the Light Adjustable Lens. ADVERSE EVENTS: The most common adverse events (AEs) reported in the randomized pivotal 
trial included cystoid macular edema (3 eyes, 0.7%), hypopyon (1 eye, 0.2%), and endophthalmitis (1 eye, 0.2%). The rates of AEs did not exceed the rates in the ISO historical control 
except for the category of secondary surgical interventions (SSI); 1.7% of eyes (7/410) in the Light Adjustable Lens group had an SSI (p < .05). AEs related to the UV light from the 
LDD include phototoxic retinal damage causing temporary loss of best spectacle corrected visual acuity (1 eye, 0.2%), persistent induced tritan color vision anomaly (2 eyes, 0.5%), 
persistent induced erythropsia (1 eye, 0.3%), reactivation of ocular herpes simplex Infection (1 eye, 0.3%), and persistent unanticipated significant increase in manifest refraction error  
(≥ 1.0 D cylinder or MRSE) (5 eyes, 1.3%). CAUTION: Federal law restricts this device to sale by or on the order of a physician. Please see the Professional Use Information Brochure for 
a complete list of contraindications, warnings, precautions, and adverse events.

Optimize patient vision and elevate your practice with 
the first and only adjustable lens.
Learn more at rxsight.com

©2020 RxSIGHT. All Rights Reserved. COM 0035 Rev. A

https://www.rxsight.com/us


Investigators uncover health care 
disparities among US patients
Study highlights role of demographic and socioeconomic characteristics in treatment
By Cheryl Guttman Krader, BS Pharm; Reviewed by Rishi P. Singh, MD

A RETROSPECTIVE COHORT study char-
acterizing presenting disease-related features, treat-
ment, and outcomes of patients with diabetic macu-
lar edema (DME) reinforces the existence of racial/
ethnic and socioeconomic health care disparities in 
the US population. 

The research, presented recently 
by Rishi P. Singh, MD, was con-
ducted to understand how presenting 
visual acuity and diabetic retinopa-
thy severity differ among patients 
receiving anti-VEGF injections for 
DME and to characterize associa-
tions between socioeconomic fac-

tors and anti-VEGF injection utilization and visual 
acuity outcomes. 

The analyses showed that Hispanic/Latino ethnicity 
and Medicaid insurance were associated with worse 
presenting visual acuity at diagnosis. Factors asso-
ciated with receipt of a higher number of anti-VEGF 
injections over time were non-Hispanic ethnicity, pri-
vate insurance status, and White race. Non-Hispanic 
ethnicity and private insurance status also correlated 
with better long-term visual acuity outcomes.

“Our study’s results are consistent with those of 
some previous studies, including an analysis of patients 
at Cole Eye Institute,” said Singh, a retina specialist 
at Cleveland Clinic Cole Eye Institute and an associ-
ate professor of ophthalmology at Cleveland Clinic 
Lerner College of Medicine of Case Western Reserve 
University in Ohio. “While we think the natural his-
tory of DME is influenced by glycemic control, the 
time since diabetes diagnosis, and ophthalmic inter-
ventions, we are realizing from the accumulating 
research that it is far more complex. Rather, patient 
outcomes depend on multiple interrelated factors, 
including health care access, disease burden, and 
racial and social factors.”

Identification of the disparities provides a foundation 
for further research and efforts to rectify the issues. 

“We are hoping to improve physician understand-
ing of the social determinants of health and barri-
ers to care to develop appropriate treatment plans 
for at-risk populations,” Singh said. “In addition, we 
would like to expand our research to examine other 
factors as possible predictors of anti–VEGF injection 
utilization, including education, [hemoglobin] A1c 
level, smoking status,  distance to clinic, and racial-
ethnic biases in health care settings.” 

Singh said investigators also recognize the need to 

characterize literacy among patient populations and 
with regard to ophthalmic interventions as a means to 
identify opportunities for improving access to regular 
anti-VEGF injections for at-risk populations.

Investigators for this retrospective cohort study 
searched the IRIS Registry to identify adults (aged > 
18 years) with a diagnosis of treatment-naive DME 
receiving their first anti-VEGF injection. 

A total of 203,673 patients met the eligibility crite-
ria, with most (51%) residing in the southern United 
States. The patients had an average age 
of 60 years and were nearly equally 
represented by men and women. 
Approximately 50% of the popula-
tion had diabetic retinopathy, and the 
largest proportion of patients with 
diabetic retinopathy had prolifera-
tive disease. Baseline visual acu-
ity for the entire population was an 
Early Treatment Diabetic Retinopa-
thy Study (or ETDRS) letter score of 
approximately 66. 

Study results showed a stronger cor-
relation between diabetic retinopathy 
severity and Black/African American 
patients vs White patients, Hispanic/
Latino patients vs non-Hispanic/non-
Latino patients, and patients with Med-
icaid vs those with private insurance. 

Factors associated with better 
visual acuity at presentation included 
younger age and male gender. Again, 
there were statistically significant differences favoring 
White patients vs Black/African-American patients, 
non-Hispanic/non-Latino patients vs Hispanic/Latino 
patients, patients with private insurance vs those 
with Medicaid, and patients with Medicare cover-
age versus those with Medicaid. 

Analyses comparing patients with mild nonpro-
liferative diabetic retinopathy to those with either 
severe nonproliferative disease or proliferative disease 
showed that patients having a worse level of diabetic 
retinopathy also had worse visual acuity at presen-
tation.  Visual acuity at presentation among non-
Hispanic patients was similar across all geographic 
regions, defined as Midwest, Northeast, South, and 
West. However, geographic disparity in visual acuity at 
presentation was noted among Hispanic patients and 
patients with Medicaid as their primary insurance. 

“In particular, our study showed that visual acu-

ity at presentation was lower among Hispanics and 
those living in the Sunbelt states, where diabetes 
prevalence is very high,” Singh said. 

Analyses of anti–VEGF injection utilization showed 
that patients received about 3.8 injections during the 
first year after diagnosis. Differences in anti–VEGF 
injection utilization showed higher utilization among 
White non-Hispanic patients versus White Hispanic 
patients, Medicare and private insurance patients ver-
sus Medicaid patients, and patients with less severe 

versus more severe retinopathy. 
The study also evaluated factors 

associated with differences in visual 
acuity during 5 years of follow-up. 
These analyses showed that com-
pared with White patients, Black 
patients had worse visual acuity at 
baseline and throughout the duration 
of follow-up. Disparity also existed 
between Hispanic and non-Hispanic 
patients, with Hispanic patients pre-
senting with and maintaining worse 
visual acuity throughout the study, 
and the difference between Hispanic 
and non-Hispanic patients was even 
greater than the disparity between 
Black patients and White patients. 
Patients with more severe diabetic reti-
nopathy at baseline also maintained 
worse vision throughout follow-up 
compared with those less severely 
affected. An analysis with patients 

stratified by insurance status showed all groups main-
tained the same mean visual acuity throughout fol-
low-up. The best average visual acuity was found 
among private insurance patients, followed by those 
with Medicare coverage; those with Medicaid had 
the worst visual acuity.

Interestingly, however, when patients were strati-
fied by race/ethnicity and insurance status, Hispanic 
patients with private insurance had worse visual acu-
ity at presentation and at 5 years  than non-Hispanic 
Medicaid patients, Singh concluded. ■

Singh
 ◗ A retrospective 

cohort study identifying 
patients in the 
Intelligent Research in 
Sight (IRIS) Registry 
who had received 
anti-VEGF injections for 
diabetic macular edema 
found differences in 
presenting visual acuity, 
diabetic retinopathy, 
treatment utilization, 
and treatment 
outcomes depending 
on race/ethnicity and 
insurance status.

TAKE-HOME 

RISHI P. SINGH, MD
e: drrishisingh@gmail.com
This article is based on Singh’s presentation at the American Academy of Ophthalmology 
2020 virtual annual meeting. Singh is a consultant to companies that market treatments 
for DME and diabetic retinopathy.
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Glaucoma, dry eye present 
double trouble for patients
Education should be a part of any treatment strategy
By Lynda Charters; Reviewed by Sunita Radhakrishnan, MD

DRY EYE BY itself is a common condition world-
wide, but its prevalence increases among patients 
with glaucoma compared with the general population.

“This is partly because the prevalence rates of both 
glaucoma and dry eye increase with age; but impor-
tantly, the glaucoma treatments can cause or exac-
erbate dry eye,” according to Sunita Radhakrishnan, 
MD, a glaucoma specialist at the Glaucoma Center of 
San Francisco and research director at the Glaucoma 

Research and Education Group. 
Radhakrishnan noted that phy-

sicians treating patients who have 
both these conditions tend to focus 
on the glaucoma because of its vision-
threatening potential, while patients 
are focused on the ocular discom-
fort associated with dry eye.

“It is important for us to also pay 
attention to dry eye in these patients because it nega-
tively impacts adherence to glaucoma treatment, qual-
ity of life, and surgical outcomes,” she said. “The goal 
is to treat both concurrently so patients are comfort-
able and have a well-controlled IOP.”

S T R A T E G I E S
The first step for her, according to 
Radhakrishnan, is to specifically look 
for the presence of dry eye disease. 

She said she uses a basic approach 
that includes listening to the patient’s 
symptoms and looking for the signs 
associated with dry eye disease dur-
ing the slit lamp examination. 

Other helpful tools for the evalua-
tion of dry eye disease include symp-
tom questionnaires, measurement of 
tear osmolarity and inflammatory markers in the tear 
film, and meibomian gland imaging. 

Patient education should be included in the man-
agement strategy with a specific discussion of both 
glaucoma and dry eye and how treatment of one 
affects the other.

The patient should be fully committed to the treat-
ment plan, because glaucoma severity is generally the 
primary factor that guides management and patient 
adherence is critical to preserve vision. 

Dry eye has a number of contributing factors and 
use of glaucoma medications is just one. Eliminating 
glaucoma medications does not result in complete 
resolution of dry eye in most patients.

T R E A T M E N T  O P T I O N S
Patients with glaucoma and dry eye have several op-
tions, including selective laser trabeculoplasty (SLT), 
medications, and surgery.

SLT can be used as either first-line or adjunct ther-
apy. Primary SLT, which is helpful in patients with 
glaucoma and dry eye, provides good efficacy and 
lacks the side effects of topical medications. 

However, the effect decreases with time, and not 
all glaucoma types can be treated. There are rare 
complications, such as keratitis, that can affect vision.

For medical therapy, Radhakrishnan advises using 
drugs without BAK or those with a non-BAK pre-
servative. It is also helpful to reduce the drug fre-
quency, if feasible. Switching from a preserved to a 
preservative-free prostaglandin has been shown to 
result in markedly improved signs and symptoms of 
ocular surface disease.

Barriers to use of preservative-free or non-BAK 
preserved medications are cost, lack of accessibil-
ity through insurance, and patient difficulties using 
preservative-free vials. Fixed-dose combinations can 

help reduce BAK exposure. 
A sustained-release bimatoprost 

intracameral implant (Durysta, Aller-
gan) was approved for single-use in 
2020. Its acceptance by patients and 
doctors for treatment of a chronic dis-
ease remains to be determined.

For advanced ocular surface dis-
ease, autologous serum and scleral 
lenses may be considered. Consulta-
tion with a cornea specialist is help-
ful in patients with dry eye and glau-
coma. If steroid treatment is being 
considered for the ocular surface, it 

is important to discuss the risk of IOP elevation and 
closely monitor the patient.

C O N C L U S I O N
“Glaucoma and dry eye often coexist,” Radhakrish-
nan concluded. “Treating both is equally important, 
because dry eye left untreated can adversely impact 
glaucoma management. Treatment should be indi-
vidualized based on the severity of the 2 diseases.” ■

SUNITA RADHAKRISHNAN, MD
p: 415/981-2019
This article is based on Radhakrishnan’s presentation at Glaucoma 360..

 ◗ Ophthalmologists 
treating patients 
with both dry eye and 
glaucoma can work 
with them to develop 
management and 
treatment strategies 
to develop a positive 
outcome. 
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secondary end points, such as improved inflam-
mation, diplopia, and quality of life (P ≤ 0.001 for 
all comparisons). 

The investigators then sought to determine if the 
beneficial results were maintained over the long 
term. The 34 patients who responded to teprotu-
mumab were evaluated during the off-treatment 
follow-up period. 

“Maintained responders” were defined as those 
patients who continued to meet the 24-week response 

definition and received no addi-
tional TED treatment at the time 
of the 72-week visit, Douglas 
explained. This continued dur-
ing the study.

“We found that 56% of patients 
who were responders at week 24 
were still responders at week 72,” 
he said. 

Douglas also explained that the 15 patients who 
did not meet the definition of a maintained responder 
at week 72 fell into one of the following catego-
ries: discontinued the study prematurely (n = 4); 
worsened slightly but not enough to qualify for 
the open-label, extension study OPTIC-X (n = 2); 
or qualified for OPTIC-X because of flare before 
the 72-week time point (n = 9). 

At the final follow-up evaluation, 73% had an 
improvement in proptosis.

W H A T  A B O U T  R E T R E A T M E N T ?
The patients who did not have an initial response 
to teprotumumab with reduced proptosis had the 
option of enrolling in the OPTIC-X 
study and undergoing another 8 in-
fusions of teprotumumab and evalu-
ation at 24 weeks.

Douglas reported that during the 
second course of the drug, 62.5% 
(n = 8 for whom data were avail-
able) of patients responded and had 
marked reductions in proptosis (–1.9 
mm at 24 weeks). 

The overall decrease in proptosis 
from the OPTIC baseline was sig-
nificant (–3.3 mm at week 24 of the 
OPTIC-X study).

This result prompted the investi-
gators to determine if nonresponders 
can benefit from more infusions of teprotumumab. 

Specifically, the 5 nonresponders in the OPTIC 
study went on to receive the drug again in the 
OPTIC-X study. At week 24 of the OPTIC-X study, 
2 were responders, 1 was a nonresponder, and 2 
were not measured and therefore considered non-
responders. The results for these 5 patients dem-
onstrated the residual benefit from a second treat-
ment course. 

T R E A T I N G  D I S E A S E
The investigators wanted to know if a longer dis-
ease duration impacted the response to teprotu-
mumab. Thirty-six patients randomly assigned to 
placebo were nonresponders and eligible for en-
rollment in OPTIC-X for a course of active drug; 
these patients were approximately 1 year out from 

the point at which TED was diag-
nosed (compared with a TED diag-
nosis of approximately 6 months in 
those randomized to teprotumumab 
initially in the OPTIC study). 

According to investigators, the 
study also examined the efficacy 
ad various points in treatment dur-
ing the trial, and investigators said 
they were pleased with the results 
that they received. 

When the efficacy was evaluated at 
24 weeks, Douglas reported that the 
proptosis response was almost iden-
tical to that in the OPTIC study—in 
that 89.2% of patients who were ini-

tially randomized to placebo and went on to active 
treatment had a proptosis response. 

I M P R O V E M E N T  R A T E S
The rates of improvement of diplopia in the 2 groups 
also were similar: 67.9% in the teprotumumab arm 
of the OPTIC study and 60.9% in the placebo-to-          
teprotumumab group in the OPTIC-X study.

The trend also carried through the efficacy of the 

candidate, according to investigators.  
The safety of teprotumumab in the phase 3 study 

was the same as in the phase 2 study; one patient 
had a serious adverse event during the second treat-
ment course that was unrelated to active treatment.

C O N C L U S I O N
Douglas concluded that most of the patients who           
responded to active treatment at week 24 of the phase 
3 study were still responders at week 72 without       
receiving any additional TED treatment.

“No new safety signals were identified. Regarding 
the patients who did not respond to teprotumumab 
during the OPTIC study, many had improvements 
in proptosis during the OPTIC-X study, with a simi-
lar safety profile,” Douglas pointed out. “OPTIC-X 
data provided evidence that supported the use of 
teprotumumab in patients who had had TED for a 
longer time than that studied in the phase 2 and 
3 clinical trials.” ■

REFERENCE 
1. Douglas RS, Kahaly GJ, Patel A, et al. Teprotumumab 

for the treatment of active thyroid eye disease. N 
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 ◗ Investigators 
uncovered data in 
the OPTIC trial that 
supports the use of 
teprotumumab in 
patients who had 
thyroid eye disease 
for a longer time than 
that studied in the 
phase 2 and 3 clinical 
trials.
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BEFORE

AFTER

A patient’s eyes are shown before treatment with teprotumumab in the “before” image. The same patient’s eyes are 
shown after treatment in the “after” image.
(Images courtesy of Raymond S. Douglas, MD, PhD)
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T
argeted cancer therapy (TCT) has the 
potential to cause ocular toxicity, early 
recognition of which may prevent ir-
reversible damage to the eye.

“TCT is a major advance in oncology 
and has significant survival benefits 
for patients with metastatic melanoma, 

renal cell carcinoma, non–small cell lung cancer, 
Hodgkin lymphoma, and other neoplasias,” said 
Nagham Al-Zubidi, MD. “TCT is unique in that it 

works by manipulating the immune 
system, blocks growth of cancer 
cells, and interferes with specific 
signaling and angiogenesis path-
ways involved in carcinogenesis.”

Al-Zubidi is an assistant pro-
fessor in the Department of Head 
and Neck Surgery, Division of Sur-
gery, at The University of Texas 

MD Anderson Cancer Center; assistant professor 
in the Department of Ophthalmology, Blanton Eye 
Institute, Houston Methodist Hospital; and assis-
tant professor, Institute for Academic Medicine, 
Houston Methodist Hospital, all in Houston; she is 
also an assistant professor at Weill Cornell Medi-
cal College in New York, New York.   

I R A E S
Despite those benefits, TCT is associated with a 
wide spectrum of autoimmune reactions known 
as immune-related adverse events (irAEs), which 
occur frequently and are becoming more relevant 
in patients treated with targeted therapies. Ocu-
lar AEs are among the most common, Al-Zubidi 
pointed out.

The eye, Al-Zubidi explained, may be more sus-
ceptible to development of irAEs because of its 
delicate homeostatic environment of growth fac-
tors and cell receptors; its highly differentiated 
ocular structure, in which more than 90% of the 
genes in the human genome are expressed in 1 or 
more of the ocular tissues; and the possibility for 
vascular formation in the eye.

In light of these observations, Al-Zubidi and col-
leagues conducted a large case series study to assess 
the distinctive nature of ocular irAEs of specific 
targeted cancer therapy at MD Anderson Cancer 
Center, a tertiary cancer center. The investigators 

retrospectively reviewed the medical records of 
patients who presented to the ophthalmology clinic 
between January 2010 and December 2019. Nine 
classes of targeted therapy were analyzed to iden-
tify the irAEs. 

The patients in the study were grouped based on 
different structural categories, i.e., external adnexa 
lids, lashes, glands, periocular; dry eye/cornea; 
conjunctivitis, episcleritis, and scleritis; anterior/
posterior uveitis; pupils; accommodation/refractive 
abnormalities; glaucoma and IOP; cataract/lens 
changes; optic nerve/cortical vision loss; retina, 
choroid, and vitreous; and subjec-
tive visual disturbances/loss. 

During the course of the study, 
the investigators evaluated the fre-
quency of the ocular adverse events 
in each treatment class and the per-
centages of drugs associated with 
the ocular AEs in each class, she 
recounted. 

R E S U L T S
The investigators identified 6354          
patients out of 22,726 referred for 
clinical research to the ophthalmol-
ogy clinic during the 10-year period. 
Of these, 2835 received TCTs. 

The most common symptoms reported by the 
patients were blurred vision and visual distur-
bances. Most of the TCTs were associated with 
grade 1 to 2 toxicities.

The following TCTs were associated with the 
highest numbers of irAEs:

The immune checkpoint inhibitors ipilimumab 
and nivolumab (Yervoy, Opdivo, respectively; Bris-
tol Myers Squibb), atezolizumab (Tecentriq; Roche), 
avelumab (Bavencio; EMD Serono), pembrolizumab 
(Keytruda; Merck & Co), and durvalumab (Imfinzi; 
AstraZeneca) were associated with a higher per-
centage of uveitis and diplopia, serous chorioreti-
nopathy, and nonarteritic ischemic optic neuropa-
thy. A total of 156 events were reported among a 
cohort of 1280 patients. 

MEK inhibitors trametinib (Mekinist; Novartis), 
selumetinib (Koselugo; AstraZeneca), binimetinib 
(Mektovi; Array BioPharma), and cobimetinib (Cotel-
lic; Genentech) were associated with 35 AEs among 

a cohort of 586 patients. The irAEs included a high 
percentage of serous chorioretinopathy, dry eye, 
and keratitis. 

BRAF inhibitors vemurafenib (Zelboraf; Genen-
tech), dabrafenib (Tafinlar; Novartis), and encorafenib 
(Braftovi; Pfizer) were associated most often with 
uveitis followed by serous chorioretinopathy, dry 
eye, and diplopia. 

A total of 60 AEs were reported among a cohort 
of 323 patients, Al-Zubidi said.

In addition to the drugs that caused the most 
IRAEs, Al-Zubidi pointed out that TCTs frequently 

gtended to be highly specific for their 
molecular target, and therefore, their 
IRAEs tended to be more focal and 
specific than systemic. Importantly, 
investigators have found that most 
of the TCTs are associated with low-
grade toxicity. 

C O N C L U S I O N S
Al-Zubidi noted that ophthalmolo-
gists should be aware of and  rec-
ognize symptoms of potential ocu-
lar toxicity because the numbers of 
referrals are expected to increase, 
the result of an increased number 
of TCTs and more frequent usage, 

and early recognition may avoid irreversible dam-
age. The irAEs may seem indistinguishable from 
the direct effects of the cancer itself or its indirect 
complications.

“Recognition and differentiation of these compli-
cations are important for proper patient care and 
treatment,” Al-Zubidi concluded. “A baseline oph-
thalmic examination before treatment may iden-
tify any preexisting ocular conditions and result 
in reduced ocular adverse effects during and after 
cancer therapy. Further work should provide rec-
ommendations for screening, surveillance, and 
management of these irAEs.” ■

Targeted cancer therapy linked 
with adverse ocular events
TCT can offer survival benefits for patients with a wide range of cancer diagnoses
By Lynda Charters; Reviewed by Nagham Al-Zubibi, MD

NAGHAM AL-ZUBIDI, MD 
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 ◗ Physicians are 
finding that a 
baseline ophthalmic 
examination prior 
to treatment 
may identify any 
preexisting ocular 
conditions and result 
in reduced ocular side 
effects during and 
after cancer therapy.
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T
he first retinal gene therapy, voretigene 
neparvovec-rzyl (Luxturna, Spark Ther-
apeutics), was approved by the FDA in 
2017. More than 3 years later, the field 
has a rapidly changing horizon, accord-
ing to Christine Kay, MD.

“The standard of care for inherited 
retinal diseases has been elevated to a new level, 
requiring early diagnosis, genetic testing, and famil-
iarity with clinical trials so that we can correctly 
counsel our patients,” said Kay, a retina specialist 
with Vitreo Retinal Associates in Gainesville, Flor-
ida, and an affiliate assistant professor of ophthal-
mology at the University of South Florida in Tampa.

Kay provided an overview of gene therapy and 
discussed current gene therapy clinical trials and 
patient counseling pearls for selected inherited ret-
inal diseases.

G E N E  T H E R A P Y  C A T E G O R I E S
Gene therapy for retinal dystrophies involves several 
different techniques that vary depending on the type 
of mutation. For recessive diseases in which the goal 
is to replace a missing function, the therapy is based 
on an augmentation (replacement) strategy. In con-
trast, for dominant diseases in which the mutation is 
causing protein misfolding or toxicity, gene therapy 
aims to suppress or inactivate the toxic gene. Strat-
egies include using short synthetic single-stranded 

oligonucleotides that can alter RNA, and CRISPR 
gene editing to manipulate DNA in vivo, said Kay.

For multifactorial diseases such as age-related 
macular degeneration, for which there is no single 
underlying genetic cause, gene therapy can provide 
an additional means of introducing a therapeutic, 
such as an anti-VEGF agent. Non–genotype specific 
gene therapy using neuromodulation or optogenetics 
is an approach employed when the causative gene 
for a disease is not known. Its goal is to genetically 
alter ganglion cells to increase their photosensitivity.

C L I N I C A L  C A R E  A N D  C L I N I C A L 
T R I A L S  F O R  R E T I N A L  D I S E A S E S

Multiple clinical trials of therapeutics for Stargardt 
disease are ongoing. These include a lentivirus gene 
therapy trial, a stem cell therapy trial, 
studies investigating orally adminis-
tered drugs—one evaluating a chemi-
cally modified vitamin A and another 
examining a visual cycle modulator—
and a study of an intravitreal comple-
ment inhibitor. 

According to Kay, genetic testing 
is critical for patients with Stargardt 
disease and should be done to con-
firm mutations in the ABCA4 gene. 
In addition, physicians should advise 
patients to avoid supplemental vita-
min A and protect their eyes in sunlight. Counsel-
ing should also include a discussion of “Fishman’s 
rule” that gives patients an idea of their disease’s 
natural history.

“Vision can decline slowly until acuity reaches 
20/40, at which point there is typically a 7- to 10-year 
period of decline to reach the typical end stage of 
20/200,” Kay said. 

Current gene therapy trials for Leber congenital 
amaurosis (LCA) include one involving antisense 
oligonucleotide therapy and another using a CRISPR 
system for gene editing. Kay noted that LCA is often 
misdiagnosed as retinitis pigmentosa (RP).

“Clinicians should ask about congenital onset and 
nystagmus and be aware of a possible association 
between LCA and the autism spectrum as well as 
misdiagnosis with these patients,” she said.

CNGB3-achromatopsia is another disease for which 
there are ongoing gene therapy trials. It can mimic 

blue cone monochromacy, Kay said, although patients 
with the latter typically have slightly better acuity 
and a better result on the Farnsworth-Munsell 100 
Hue Color Vision test. It is possible to distinguish 
between the 2 conditions by using electroretinogra-
phy or, more easily, genetic testing. To address the 
exquisite photosensitivity or photoaversion associ-
ated with achromatopsia, Kay recommended that 
patients wear red-tinted lenses.

Representing a progressive, later-onset, diffuse 
photoreceptor disease, RP is relatively common, with 
a prevalence of 1 in 4000 individuals. Kay said that 
patients with RP should have genetic testing to iden-
tify the underlying mutation that will determine 
their candidacy for ongoing clinical trials. In addi-
tion, physicians should monitor these patients for 

cystoid macular edema (CME) using 
optical coherence tomography.

“CME is common in patients with 
RP and should be treated with car-
bonic anhydrase inhibitors as first-
line therapy as well as with steroidal 
and nonsteroidal therapy to preserve 
the foveal structure,” Kay said.

Regarding other retinal diseases, 
investigators are examining antisense 
oligonucleotide therapy for the treat-
ment of Usher syndrome due to muta-
tions in exon 13 of the USH2A gene. 

Choroideremia is also the subject of multiple ongo-
ing gene therapy trials. 

Further, the National Eye Institute is the sponsor 
of a gene therapy trial for gyrate atrophy. According 
to Kay, genetic testing is not necessarily needed for 
diagnosing this condition, which can be ruled in or 
out based on the serum ornithine level. A finding 
of elevated ornithine also informs a decision about 
vitamin B therapy, she said. ■

Gene therapy heralds new era  
for inherited retinal diseases
Physician offers patient counseling pearls for selected retinal diseases
By Cheryl Guttman Krader, BS Pharm; Reviewed by Christine Kay, MD
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 ◗ Gene therapies are 
being investigated 
for multiple inherited 
retinal diseases, and 
the progress in this 
field has implications 
for patient care.
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“Vision can decline 
slowly until acuity 
reaches 20/40, at 
which point there is 
typically a 7- to 10-year 
period of decline to 
reach the typical end 
stage of 20/200.”

– Christine Kay, MD
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Raising the retinal disease 
treatment bar with genetic testing
Options for physicians are increasing in availability with fewer burdens for patients
By Lynda Charters; Reviewed by Karmen M. Trzupek, MS, CGC

GENETIC TESTING IS not only important, 
but according to the American Academy of Oph-
thalmology, it is appropriate for most patients with 
presumed genetically caused retinal degeneration. 
The availability of genetic testing for inherited reti-
nal diseases (IRDs) has improved markedly over the 

past 5 years as a result of spon-
sored genetic testing, which has 
helped eliminate prohibitive costs 
and travel burdens for patients. 

Panel-based testing is impor-
tant for patients with IRDs, given 
the complexities of these condi-
tions. Although a small number 
of inherited retinal conditions 

are caused by mutations in a single gene, the pic-
ture is not so clear cut in most cases, in which 
underlying mutations can be identified in any of a 
large number of genes. For the majority of patients, 
testing based on phenotype is no longer 
adequate, according to Karmen 
M. Trzupek, MS, CGC, the 
director of clinical trial 
services and ophthal-
mology genet ics 
at InformedDNA 
i n  Red mond, 
Washington.

“ G e n e t i c 
testing helps 
not only to 
e s t a b l i s h 
or  c l a r i f y 
a  c l i n ic a l 
diagnosis but 
also to deter-
mine the most 
appropr i a te 
(genetic) inheri-
tance in order to 
provide counsel-
ing to the family,” 
she said. “In retinitis 
pigmentosa especially, the 
disease can be recessively or 
dominantly inherited, X-linked, or 
mitochondrially inherited.”

In addition, genetic testing is important for sur-
veillance and to rule syndromic disease in or out. It 
is especially crucial for children with Leber congen-

ital amaurosis (LCA) because some 
patients have LCA and retinal dis-
ease, whereas others have a much 
more serious systemic condition, 
Trzupek explained.

Further, the testing is vital for 
identifying patients who may be 
candidates for clinical trials and 
therapies.

C H A L L E N G E S
Despite the obvious importance of genetic testing, 
barriers remain to having testing performed. The 
greatest of these is the prohibitive cost, which is 
not always covered by insurance. In addition, it 
takes considerable time for many patients to travel 
to an IRD center at an academic medical center to 
consult with an IRD specialist.

Because of these barriers, Trzupek pointed out that 
there has been an increase in sponsored 

genetic testing. One such effort, 
the Open Access Genetic Test-

ing Program, was started 
by Foundation Fight-

ing Blindness, which 
offers genetic test-

ing together with 
t h e  c o m p a -
ny’s My Ret-
ina Tracker 
Program. 

“This pro-
g r a m  h a s 
taught us a 
great dea l. 
T h e  m o s t 
c o m m o n 

rea son t hat 
patients chose 

to participate in 
[it] was to deter-

mine their eligibil-
ity for participation in 

a clinical trial, which was 
expressed by almost 40% of 

patients. This is a significant change 
from the picture we saw a few years ago, 

and it continues to increase as a motivator for 
patients to be tested,” she commented.

Other motivators include the clarification of a 

personal diagnosis (33.5%), obtain-
ing information about inheritance 
and risks to other family members 
(16.3%), and curiosity or contribu-
tion to research (10.9%). 

Genetic testing also changed or 
confirmed an uncertain diagnosis in 
12% of patients. Additionally, test-
ing either changed a previously sus-
pected inheritance or confirmed the 

inheritance type when it was previously unclear in 
almost 30% of patients, Trzupek reported. 

When considering the genes associated with cur-
rent gene-based clinical trials or therapies, she noted, 
this genetic testing program “is making a significant 
impact in identifying patients who might qualify 
for therapies. [This] is very important [regarding] 
our ability to enroll patients in trials and push for-
ward the pace of clinical trial research.”

I M P A C T  O N  P H Y S I C I A N S
When the financial barriers to genetic testing were 
removed, retina specialists who referred patients 
to the program reported that the percentage of 
those who participated in relevant genetic testing 
increased from approximately 25% to over 98%. 

The vast majority (over 90%) of 188 participat-
ing providers in the original My Retina Tracker 
genetic testing study chose to use telemedicine-
based genetic counseling services, thus eliminat-
ing the travel burden for patients. More than 97% 
of patients expressed satisfaction with the coun-
seling and testing they received.

“We were able to bring genetic testing to those 
clinics and patients who previously did not have 
access to those services,” Trzupek commented.

“In addition to IRD clinics that provide full ser-
vices, patients also have the option of receiving 
services from optometrists or ophthalmologists in 
the community and retina specialists. [They can 
also] receive genetic counseling remotely through 
telemedicine services. The services currently avail-
able ensure that all patients can access genetic 
testing,” Trzupek concluded. ■

KARMEN M. TRZUPEK, MS, CGC
e: ktrzupek@informeddna.com
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 ◗ Testing can help 
physicians clarify 
a diagnosis and 
determine the best 
genetic inheritance for 
counseling the family. 
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Novel gene therapy/medical device 
combo sheds light on retina in RP
Treatment may facilitate sight in end-stage retinitis pigmentosa
By Lynda Charters; Reviewed by Joseph N. Martel, MD

THE EARLY RESULTS of the phase 1/2a       
PIONEER gene therapy study showed that the com-
bination of a new treatment, gene therapy and a 
medical device designed to treat end-stage non-syn-
dromic retinitis pigmentosa (RP), was well tolerated.

RP, an inherited disease with more than 100 known 
mutations, is characterized by progressive and irre-
versible photoreceptor degeneration that can result 
in blindness when patients are approximately aged 
40 to 45 years. 

“Optogenetics involves genetic modification of a 
neuron that encodes a light-sensitive opsin protein 
and allows neuronal cells to respond to light stimula-
tion. A retinal-specific optogenetics approach involves 
genetic modification of retinal ganglion cells [RGCs] 
with a channelrhodopsin that allows the cells to 
become photosensitive,” Joseph N. Martel, MD, prin-
ciple investigator of the study in the US, explained. 
Martel is an assistant professor of ophthalmology at 
the University of Pittsburgh in Pennsylvania.

The hope is that in retinal diseases with photore-

ceptor loss, there may be potential to regain vision 
by conferring photosensitivity to the RGCs. 

T H E  T E C H N O L O G Y
GenSight Biologics’ novel approach is a combination 
of gene therapy (GS030-DP) and a medical device 
(G2030-MD), with the goal of restoring light sensi-
tivity to the diseased retina. Martel explained that 
the adenovirus viral vector encodes ChrimsonR, 
a channelrhodopsin protein that targets the RGCs 
and transforms them to behave like photoreceptors. 
Those cells then are stimulated with an optoelec-
tronic device—in this case goggles with an event-
based camera—that encodes images of the visual 
scene and then projects a light source onto the retina. 

A photostimulating device is necessary, Martel 
explained, because ChrimsonR is not activated by 
ambient light. Using an amplifying light source and 
stimulator facilitates ChrimsonR activation, and this 
mimics natural visual processing that happens in 
the outer retina.

T H E  S T U D Y
PIONEER, a multicenter, dose-escalation, nonran-
domized study, is the first to test the technology in 
humans. The 3 study sites are Moorfields Eye Hos-
pital in London, Hôpital des XV-XX in Paris, and 
University of Pittsburgh Medical Center. The study 
included patients with end-stage nonsyndromic RP 
with vision of light perception or less. The primary 
end point was the treatment safety and tolerabil-
ity at 1 year. Secondary end points included visual 
function, orientation and mobility, quality of life, 
immune response, and findings on optical coher-
ence tomography. 

The patients received 1 intravitreal injection in the 
eye with the worse vision. Three cohorts of patients 
with 3 patients each were planned. Cohort 1 received 
the dose of 5E10 viral genomes (vg) per eye, cohort 
2 received 1.5E11 vg per eye, and cohort 3 received 
5E11 vg per eye. An extension cohort will include 
patients with the highest best-tolerated dose. The first 

GS030 Combined Optogenetics Therapy

GS030-DP

GS030-MD
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patient was treated in October 2018. The patients’ 
safety data were evaluated by an independent data 
safety monitoring committee, which allowed dose 
escalation up to the highest dose (cohort 3). 

Following treatment, patients underwent low-vision 
rehabilitation and vision-training exercises designed 
to help them both understand the visual perceptions 
and learn to use the new vision, Martel explained. 

Examples of the exercises are the door task and 
the line task, both performed with and without the 
stimulating goggles. In the door task, a mock door is 
placed on the wall and the patient is told to find the 
door and touch it. The test proceeds for 3 minutes 
regardless of whether the patient identified the door. 
In the line task, the floor is covered with black floor-
ing imprinted with a grid and a 15-cm-wide white 
line. The patient is told to follow the line and stop at 
the perceived end. The test is stopped at 3 minutes. 

Martel reported that all patients injected with the 
low, medium, and high doses had no safety issues. 

Overall, the PIONEER study assessed a visual 

restoration optogenetic approach that combines the 
simultaneous action of a gene therapy and a light-
stimulating medical device, a therapeutic approach 
independent of underlying genetic defects in these 
patients with end-stage visual loss. The combined 
therapy was well tolerated in all patients treated so far. 

A novel gene therapy treatment may facilitate sight 
in end-stage retinitis pigmentosa. ■

Novel gene therapy for neovascular 
AMD showing efficacy, safety 
Option demonstrates stable to improved visual acuity and retinal thickness
Cheryl Guttman Krader, BS Pharm; Reviewed by Dante J. Pieramici, MD

AFTER 1 TO 2 years of follow-up in a phase 
1/2a dose-escalation study, RGX-314 subretinal gene 
therapy (ReGenX Bio) for neovascular age-related 
macular degeneration (AMD) continues to be gen-
erally well-tolerated and is demonstrating a durable 
treatment effect with stable to improved visual acu-

ity and retinal thickness as well 
as meaningful reductions in anti-
VEGF injection burden, according 
to Dante J. Pieramici, MD. 

RGX-314 uses a novel adeno-asso-
ciated viral vector (AAV8) to deliver 
a gene for an anti-VEGF monoclo-
nal antibody fragment to achieve 

sustained protein production by retinal cells, said 
Pieramici, a retina specialist in private practice, Cali-
fornia Retina Consultants, Santa Barbara, California.

“A pivotal trial of subretinal RGX-314 gene therapy 
for neovascular AMD will be starting in 2021,” he 
said. “A phase 2 clinical trial (AAVIATE) is explor-
ing RGX-314 delivered via a suprachoroidal route  as 
treatment for neovascular AMD. A phase 2 study is 
investigating suprachoroidal RGX-314 as treatment 
for diabetic retinopathy without center involved- dia-
betic macular edema.” 

The phase 1/2a trial of subretinal RGX-314 for neo-
vascular AMD enrolled 42 patients across 5 dose 
cohorts (3 x 109 to 2.5 x 1011 GC/eye). Patients eligible 
for the study previously were treated with anti-VEGF 
agents and showed a response and most required 
very frequent injections to maintain disease control. 

After undergoing vitrectomy and subretinal injec-
tion of RGX-314, patients were followed every 4 weeks. 

They were eligible to receive an anti-VEGF injection at 
the discretion of the investigator if they had increased, 
new or persistent choroidal neovascularization-related 
fluid, vision loss greater than or equal to 5 letters 
associated with fluid, or new ocular hemorrhage. 

The baseline characteristics of the patients in the 
5 dose cohorts were similar. Mean age was 80 years, 
mean BCVA was 55.7 ETDRS letters, mean central 
retinal thickness (CRT) was 399.1 µm, and patients 
had received an average of approximately 33 previ-
ous anti-VEGF injections for an annualized rate of 
approximately 9.6. Approximately 43% of patients 
had neutralizing antibodies to AAV8. 

Giving an update on the phase 1/2a study results, 
Pieramici presented data from follow-up to 2 years in 
the first 3 dose cohorts and from 1 year in the 2 high-
est dose cohorts. The primary endpoint of the study 
is focused on safety, and so far there had been only 
a single serious adverse event that was considered 
possibly drug-related. The event occurred in a patient 
in the highest dose cohort who developed increase 
of existing retinal pigmentary changes involving the 
macula and a significant decrease in vision.

Retinal pigmentary changes represented the most 
common ocular adverse event recorded in the study 
(76%). Most (70%) were mild and only 1 was severe. 
Mild postop inflammation developed in approximately 
one-third of patients and resolved within days to weeks. 

E F F I C A C Y  E V I D E N C E
Mean BCVA and mean CRT in the first 3 dose co-
horts were relatively stable throughout the first year 
of follow-up. The mean annualized number of injec-

tions was unchanged in the first 2 dose cohorts but 
decreased to just 2.2 in cohort 3. During the second 
year, BCVA in the 2 lowest dose cohorts remained rel-
atively stable. However, BCVA improved in the third 
dose cohort (+14 letters from baseline) with receipt 
of a mean of 2.8 annualized injections. 

“The mean annualized injection burden in cohort 
3 was reduced by 68% during the first year follow-
ing RGX-314 administration and by more than 60% 
during year 2,” Pieramici explained. 

In the 2 highest dose cohorts, mean BCVA was rel-
atively stable during the year of available follow-up, 
and mean CRT showed a modest decrease at 1 month 
and remained stable thereafter. Mean change from 
baseline CRT was +61 µm in cohort 4 and -79 µm in 
cohort 5. BCVA was stable in cohort 4 but improved 
modestly in cohort 5, which had an 84% reduction 
in mean annualized anti-VEGF injection burden. 

RGX-314 protein levels measured in aqueous sam-
ples showed a dose-dependent response across the 
five dose cohorts (range 2.2 ng/mL to 457.5 ng/mL) 
and remained relatively stable during 2 years of fol-
low-up in cohort 3 and during the year of follow-up 
available for cohorts 4 and 5. Baseline serum neu-
tralizing antibodies to AAV8 did not affect RGX-314 
protein production, Pieramici concluded. ■

DANTE J. PIERAMICI, MD 
e: dpieramici@yahoo.com
This article is based on Pieramici’s presentation at the American Academy of Ophthalmol-
ogy’s virtual 2020 annual meeting. Pieramici is a consultant for and receives research 
funding from ReGenX Bio.

Pieramici

JOSEPH N. MARTEL, MD
e: marteljn@upmc.edu
Martel has no financial interest in this subject matter.
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Minimizing clinic visits, maximizing use of imaging modalities are key 
By Marc D. de Smet, MD, PhD; and Marco Mura, MD; Special to Ophthalmology Times® 

IF WE HAVE learned anything from 2020, it is 
this: You do not want to contract coronavirus dis-
ease 2019 (COVID-19). It is not clear if postinfec-
tion immunity to the virus lasts longer than 4 to 6 
months.1 It is also increasingly apparent that many 
infected patients who experienced only mild symp-
toms actually have experienced considerable organ 
damage—not just to their lungs,2 but to their kid-
neys,3 heart,4 vasculature,5 and brain.6 

Simple public health measures that are effective 
in reducing the virus’ transmission, such as wearing 
face masks in public areas, are facing resistance. It 
may be that the course of the COVID-19 crisis mirrors 
the 1918 influenza pandemic7: an initial devastating 
wave of cases soon followed by a far larger second 
wave and then a disturbingly long tail. The best form 
of disaster management is to hope for the best but 
prepare for the worst. So how does this translate 
into running a medical retina service?

Most patients using such a service have either 
age-related or diabetic eye disease, both of which 
are risk factors for severe disease and death from 
COVID-19.8 Some of these patients may be residents 
in residential care homes, which were hotbeds of 
disease activity during the last spike in cases.

This means there is a very thin tightrope to be 
walked: the ophthalmologist needs to see the patients 
as frequently as possible to maintain the patients’ 

vision as best as possible under these circumstances, 
but as infrequently as possible to minimize the risk 
of COVID-19 infection. How to achieve this?

T R I A G E ,  S A N I T I Z E R ,  A N D  P P E
It starts well before the clinic. At our practice,               
patients are sent questionnaires 48 hours before 
they arrive. They are asked whether they have been 
in contact with a person with COVID-19, have trav-
eled to a region with a high prevalence of COVID-
19, and if they are experiencing any COVID-19–  
related symptoms. 

If patients are likely to have COVID-19 based on 
their answers, then we must decide whether seeing 
them in the next few days is essential or if they can 
wait for a 14-day “office isolation” period. We also 
need to decide whether to refer them to a facility 
that specifically deals with people who may have 
COVID-19 or whether we can issue them an FFP2 
safety mask at their arrival, ask office personnel 
to wear appropriate personal protective equipment 
(gown, FFP2 mask, protective eyewear), and see 
these patients at the end of the day.

Hand sanitizer, face masks, and social distancing 
are key weapons in stopping the spread of the virus: 
All patients are asked to sanitize and wear a mask, 
and the layout of the waiting area has changed, 
with every second seat removed to stop patients 

from sitting together and ensure a safe distance is 
maintained. 

We also keep as many doors and windows open 
as possible to maximize the flow of fresh air in the 
building with the aim of reducing the concentra-
tion of any virus fomites that may be present (and 
to minimize the repeated touching of door handles). 
In larger clinics or hospitals, an outside tent can be 
used to perform screening procedures while ensur-
ing adequate ventilation. 

To minimize the potential for COVID-19 exposure 
to other patents and clinic staff, patients’ friends and 
family are forbidden to accompany them into the 
clinic. As the risk of contagion waxes and wanes, 
this requirement can be adjusted based on the local 
risk, because it is seen as a burden by many patients 
and their families. 

The number of people in the waiting room is lim-
ited to 3 groups of 2 people. We also perform a type 
of scheduling triage: Patients at highest risk of get-
ting severe COVID-19–related disease—such as those 
with both hypertension and type 1 diabetes—are 
seen in the first few appointments of the day, based 
on the assumption that fewer potentially infected 
people would have been in the clinic before them, 
and fomites do not survive on surfaces and in the 
air for a prolonged period of time. 

Continues on page 36 : Manage
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P U S H I N G  T H E  T R E A T M E N T 
I N T E R V A L  T O  T H E  M A X

The key to keeping treatment standards as high as 
possible under such difficult circumstances is chart 
review. If patient care can be managed remotely 
with a telephone call, this is better than having 
the patient come into the clinic. 

The charts of patients receiving anti-VEGF agents 
to treat neovascular age-related macular degenera-
tion or diabetic macular edema (DME) should be 
reviewed to see if a treat-and-extend (T&E) regi-
men has been pushed to the maximum. If it is fea-
sible for a patient to visit the clinic every 3 months, 
we would try to push the treatment interval this 
long or longer.

One also needs to prepare for some difficult 
choices: as if the COVID-19 situation were not dire 
enough, the fact is that some patients may have to 
lose vision—a decision that may be made easier if 
the patient is losing vision in only 1 eye, or more 
difficult if the patient has only 1 remaining “good” 
eye. When it comes to ensuring patients retain 
their vision, the biggest risk of failure is loss to 
follow-up. Ophthalmologists must keep in contact 
with their patients to ensure that they attend these 
now-critical clinic visits for treatment that really 
does have to be administered in a timely manner. 

It would appear that large outbreaks take about 
2 to 3 months to control. For patients with DME, 
especially patients 

who are pseudophakic, use of longer-acting ste-
roid therapy such as a dexamethasone intravitreal 
implant (Ozurdex, Allergan) is worth 
considering. When it comes to pha-
kic patients; we have been seeing 
that for those with uveitis, cataracts 
only really start to develop after the 
injection of the third implant.

In countries that are still in an 
early wave of infections or possi-
bly a continuous surge, longer-act-
ing agents are even more important 
in reducing the number of patient 
visits to the clinic. The decision to 
use steroid treatment requires care-
ful thought because of the potential 
risks of increased intraocular pres-
sure and cataract development. 

It may be less appropriate to administer steroids 
to younger people, but in our opinion, the ones who 
are really at high risk are the older individuals who 
have diabetes or hypertension or are obese. In the 
current context, it is probably better to put them 
on dexamethasone implant, perhaps with prophy-
lactic antiglaucoma drops if there is a known or 
suspected ocular hypertension response to steroids. 
These patients present to the clinic less frequently 
and if a cataract develops, it can then be dealt with 
once the much-anticipated next wave of COVID-19 
cases has subsided.

W H Y  A  S L I T  L A M P  E X A M  M A Y  B E 
R I S K I E R  T H A N  A  S U R G I C A L 
P R O C E D U R E

Cataract surgery, perhaps counterintuitively, should 
have a low risk of COVID-19 transmission. 

When performing this procedure, we test 
all patients for the virus 2 to 3 days 

before surgery; all individuals 
who test negative can receive 

the surgery. 
There is a theoretical 
risk that the patient may 

have been infected in 
the meantime, but in 
the first few days, 
they are unlikely 
to transmit the 
virus. The patient 
wears a mask 
be fo re ,  du r -
ing, and after 
the procedure; 
almost all cata-
ract procedures 
are performed 
under local anes-

thesia (so no intu-
bation is required). 

Just before starting 
the surgery, patients 

can be asked to drop 
the mask so they can be 

given oxygen, and then 

they are covered with the sterile drape with a seal 
around the eyes. 

In fact, the risk during surgery 
versus slit lamp examinations may 
be lower than we believe. There is 
certainly less risk associated with 
performing OCT imaging than there 
is with a slit lamp exam 30 cm from 
the patient (even if there is a layer 
of Perspex screening around the slit 
lamp); with OCT, the ophthalmolo-
gist and the technician are sitting 
farther away and not directly in front 
of the patient. 

Another noteworthy point is that 
wearing masks can mean lenses steam 
up on diagnostic instruments, and 

this is more likely to occur in warm and humid 
offices. The difference between a cold and dry day 
versus a hot and humid day made a 3-line differ-
ence in our patients’ performance when conduct-
ing a refraction with trial lenses. 

W H A T  G O O D  L O O K S  L I K E  I N 
T H E  N E W  N O R M A L

If the COVID-19 pandemic worsens dramatically and 
is associated with a long tail, then “what good looks 
like” will involve assessment and treatment modal-
ities that identify patients in need of treatment. It 
will extend the period between patient visits to the 
clinic during these critical 2 to 3 month periods. As 
things stand, these treatments are limited to longer-
acting steroid implants and maximal T&E protocols 
with anti-VEGF drugs. 

It is clear that in the near future some aspects of 
the clinic visit may be replaced by telemedicine, such 
as certain aspects of the regular consultation being 
performed over the telephone, Snellen visual acuity 
assessments being performed via smartphone apps, 
and ocular surface examinations done with video 
consultations. However, these are clearly insufficient 
for monitoring the status of the retina.

Ophthalmologists need home OCT testing that 
patients can use to generate images, which they can 
then share with the retina specialist for assessment 
and treatment decision-making. This would dramati-
cally reduce the number of patient visits required 
and ensure that the only patients who visit the clinic 
for treatment are truly those who need it. ■
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treatment quality 
and patient and 
staff safety in the 
coronavirus disease 
2019 era, minimize 
clinic visits and 
maximize use of 
imaging modalities. 
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Why antitrust enforcement could 
matter to your practice in 2021
Persuasive incentives for practices to consider implementing or reviewing 
By Andreas Stargard, Esq, and Daniel B. Frier, Esq

EVERY 4 YEARS, like clockwork, law firms 
feel the urge to remind their clients that “a new 
sheriff is in town” and that renewed antitrust en-
forcement in any given industry will surely be afoot 
soon. This tendency of my fellow lawyers to warn 
of the government’s impending appetite for Sher-
man Act prosecutions is as predictable as it is often 
not borne out in reality, as the outgoing administra-
tion’s antitrust track record has proved. This year, 
however, may indeed be different—and so I add my 
tentative voice to the chorus by leading with the 
punch line right off the bat: “Your practice group 
or CIN should probably consider conducting a com-
prehensive ‘antitrust physical’ of itself this spring!”

C O M P L I A N C E  C H E C K
Undertaking regular compliance check-ups is as ad-
visable, of course, as a patient’s routine annual eye 
examination—but with healthcare likely topping Pres-
ident Joe Biden’s antitrust enforcement agenda (per-
haps only paralleled in importance by its focus on “big 
tech”), it will be of particular relevance this year. Let 
us briefly explain why I believe this to be the case.

First, it is a given that the topic of “healthcare 
reform” sits atop the political and social-discourse 
agenda. One of the key tools the Biden administration 
has in its arsenal to achieve the desired changes – 
such as lowering costs, breaking up dominant players 
and preventing the further agglomeration of market 
power resulting from merger and acquisition deals, 
ensuring fairness in insurance and pharmaceutical 
pricing, and generally enhancing consumer access 
to healthcare across the country—will be its use of 

the antitrust laws (which are elsewhere more aptly 
named “competition laws”). Quite literally, the Sher-
man Act (and its little sibling, the Clayton Act) was 
made for achieving all of the examples given in the 
preceding sentence.

Second, it strongly appears that President Joe Biden 
and Vice President Kamala Harris will take a keener 
interest in strictly objective antitrust enforcement than 
former Preident Donald Trump, under whom the DOJ’s 
merger enforcement was considered to be a tool for 
achieving ulterior objectives that were politically expe-
dient (the DOJ’s objection to the AT&T/TimeWarner/
CNN deal comes to mind). There is also the increased 
experience level of the incoming White House team. 
Taken together, it all points to increased action at the 
FTC and DOJ’s in-house competition “shops.” 

Third, the healthcare sector lies at the intersection 
of several recent antitrust focus points, among them 
(1) “vertical integration” (e.g., in the insurance/PBM/
pharmacy spaces, where I expect to see enforcement 
action to increase in the next 4 years, especially after 
the advent of the agencies’ joint 2020 Vertical Merger 
Guidelines); (2) “reverse payment settlements” (where 
generic and branded pharmaceutical manufacturers 
are accused of cozying up too much, as exemplified 
in the very recent FTC action against Endo Pharma-
ceuticals and Impax Laboratories); and (3) “big data” 
to name only a few.

Fourth, an administration’s active antitrust enforce-
ment isn’t always necessarily a burden. If you are 
affected by an upstream merger that you perceive as 
anti-competitively aggregating market power by a 
supplier or payor of yours, you should consider con-

tacting counsel to file an informal complaint with 
the relevant agency. This not only holds true for cor-
porate deals, but the same goes for anti-competitive 
business practices, where the enforcers always value 
comments or on-the-ground intelligence, especially 
from concerned non-competitors, such as downstream 
customers or upstream suppliers.

Finally, there are some pretty persuasive incentives 
for a  practice to consider implementing or reviewing 
its antitrust compliance right now —from both the 
stick and from the carrot perspective. On the “stick” 
side, take last year’s criminal enforcement action based 
on market allocation in the oncology industry, where 
DOJ charged a large Florida oncology group with a 
felony count of conspiring to allocate medical and 
radiation oncology treatments for cancer patients in 
Southwest Florida; it ended up settling that case in 
a so-called deferred prosecution agreement that cost 
the oncology group $120 million (out of which $20 
million went to the Florida AG), cooperation with the 
prosecutors, non-enforcement of any non-compete 
clauses for its doctors, and implementation of a strict 
antitrust compliance program. 

As far as “carrots” go, the DOJ recently began offer-
ing literal “credit” to practices that have implemented 
robust compliance programs and staff training. So 
why not take advantage and protect your business? ■
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$1650/mo 
mehrimd@aol.com 

203-545-3539 or 203-748-2020

ADVERTISE TODAY!
Reach highly-targeted, market-specific business professionals,  

industry experts and prospects by placing your ad here!
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For Products & Services and Recruitment advertising information, contact: 
Joanna Shippoli at 440-891-2615 • Email: jshippoli@mjhlifesciences.com

https://www.nynab.com


SSaannffoorrdd  EEyyee  CCeenntteerr  is seeking a BC/BE Ophthalmologist to add to its current group of 4 
ophthalmologists and 5 optometrists, with one physician focusing on pediatric patients.

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

 Call is 1:4

 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 pprraaccttiiccee..ssaannffoorrddhheeaalltthh..oorrgg

FFoorr  MMoorree  IInnffoorrmmaattiioonn  CCoonnttaacctt::  Deb Salava, Sanford Physician Recruitment at
((660055)) 332288--66999933  oorr  ((886666))  331122--33990077 or email: debra.salava@sanfordhealth.org

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Our audience.

SOUTH DAKOTA

Recruitment 
Advertising Can 
Work For You!

 
Reach highly-targeted, market-specific 

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

PRACTICE FOR SALE

PRACTICE IN THE SUN  
West Palm Beach, FL

Solo ophthalmologist in practice  
50 years seeks to retire and  

transfer practice.
jhmerey@aol.com 

(561)313-5574 

For Products & Services and Recruitment advertising information, contact: 
Joanna Shippoli at 440-891-2615 • Email: jshippoli@mjhlifesciences.com
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https://www.sanfordhealth.org/physician-opportunities/openings


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 (VA) –  
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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The Next Generation

 NEW Pentacam® AXL Wave
The first device to combine Scheimpflug Tomography with  
Axial Length + Total Wavefront + Refraction + Retroillumination

The new Pentacam® AXL Wave is a reliable partner for your refractive and cataract practice, creating the best prerequisites for surgery, 
based on pre-op metrics, and providing post-op measurements for reliable monitoring, in just one device ! With high-end hardware 
and software for optimum treatment and satisfied patients, the new Pentacam® AXL Wave makes no compromises on quality.

Toll free 888 - 519 - 5375
ads@oculususa.com www.pentacam.com/axl-wave

 Now Available!

OT USA Pentacam AXL Wave 266.7x349.25 e 4c 02.21.indd   1OT USA Pentacam AXL Wave 266.7x349.25 e 4c 02.21.indd   1 05.02.2021   13:57:5605.02.2021   13:57:56
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INDICATIONS AND USAGE
OMIDRIA® (phenylephrine and ketorolac intraocular solution) 1% / 0.3% is added to ophthalmic irrigating solution used during 
cataract surgery or intraocular lens replacement and is indicated for maintaining pupil size by preventing intraoperative miosis 
and reducing postoperative ocular pain.

IMPORTANT SAFETY INFORMATION
OMIDRIA must be added to irrigating solution prior to intraocular use.
OMIDRIA is contraindicated in patients with a known hypersensitivity to any of its ingredients.
Systemic exposure of phenylephrine may cause elevations in blood pressure.
Use OMIDRIA with caution in individuals who have previously exhibited sensitivities to acetylsalicylic acid, phenylacetic acid 
derivatives, and other nonsteroidal anti-inflammatory drugs (NSAIDs), or have a past medical history of asthma.
The most commonly reported adverse reactions at ≥2% are eye irritation, posterior capsule opacification, increased intraocular 
pressure, and anterior chamber inflammation.

Please see the Full Prescribing Information for OMIDRIA at www.omidria.com/prescribinginformation.
You are encouraged to report Suspected Adverse Reactions to the FDA. 
Visit www.fda.gov/medwatch, or call 1-800-FDA-1088.
References: 1. Omeros survey data on fi le. 2. OMIDRIA [package insert]. Seattle, WA: Omeros Corporation; 2017. 3. Al-Hashimi S, 
Donaldson K, Davidson R, et al; for ASCRS Refractive Cataract Surgery Subcommittee. Medical and surgical management of the 
small pupil during cataract surgery. J Cataract Refract Surg. 2018;44:1032-1041.

These cataract surgeons use OMIDRIA® 
(phenylephrine and ketorolac intraocular 
solution) 1% / 0.3% for less stress, pure 
success in their O.R. day1

What about you?
OMIDRIA helps your cataract surgery by inhibiting prostaglandin release to block 
inflammation and maintain iris tone, preventing miosis and reducing postoperative 
pain for your patients.2,3 Experience less stress in your O.R. day with OMIDRIA.1

OMEROS®, the OMEROS logo®, OMIDRIA®, and the OMIDRIA logo® 
are registered trademarks of Omeros Corporation.

© Omeros Corporation 2019, all rights reserved. 2019-001
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