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clinical diagnosis

a cause
for concern

Patients with glaucoma miss periodic
evaluations following pandemic

therapeutics

Retina specialists find gap in treatments for uveitic macular edema

Investigators have found that older adult
patients have an increased risk of missing
recurrent evaluations 15 months after
glaucoma appointments were cancelled
during the COVID-19 pandemic.
CONTINUED ON PAGE 26
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Imaging

PANTHER study examines use of intravitreal implant

device technology

Micropulse transscleral laser therapy proves that less is more

surgery

Combined topography-guided PRK/CXL a viable option for keratoconus
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For patients with Graves’ disease (GD), Thyroid
Eye Disease (TED) may be hiding in plain sight.1,2

■
■

Proptosis1
Diplopia3
Dry eyes8-11

■
■
■

Sensitivity to light12
Grittiness8-11
Pain or pressure behind the eyes1,13

If you identify new or changing signs or symptoms, consult
with an eye doctor who specializes in TED right away.1,14

Visit TEDimpact.com to ﬁnd a TED specialist
or contact a Horizon Representative
at 1-855-950-2076.
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Up to 50% of patients with GD may develop TED, a separate
and distinct disease which can progress if left untreated.
Look out for the early signs and symptoms3-7:
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E D I TO R I A L

BURNOUT LESS PREVALENT AMONG OPHTHALMOLOGISTS

I’m tired
Tired of being admired
Tired of love uninspired
Let’s face it, I’m tired!
–Madeline Kahn, in the role of songstress Lily Von
Schtupp in Blazing Saddles
Are You Tired?
A recent article in the Journal of the American Medical
Association, provocatively titled “Pushed to Their Limits,
1 in 5 Physicians Intends to Leave Practice,” notes that
these are dark days for our medical colleagues in primary
care practices.
According to the Virginia Commonwealth University
study discussed in the article, 36,000 survey responses
from clinicians across the country portray “an alarming
picture of a workforce that’s increasingly burned out,
traumatized, anxious, and depressed.” Study author
Rebecca Etz, PhD, a cultural anthropologist, cautions, “It
has been bad for primary care over the pandemic and it’s
getting worse.”
The article goes on to say that “frontline clinicians”
are experiencing high rates of depression, anxiety, sleep
disturbance, and posttraumatic stress disorder. Lotte N.
Drybye, MD, MHPE, of the University of Colorado School
of Medicine, says they are “tired of taking care of patients
who are incredibly sick and aren’t vaccinated.”
Some particularly sad data show that about 20% of
2504 physician respondents said they knew a physician
who had considered, attempted, or died by suicide during
the COVID-19 pandemic.
There are no concrete data, but the implication is that
many clinicians are going to quit the practice of medicine
and that this will exacerbate physician shortages.

Peter J. McDonnell, MD

director of the Wilmer
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Hopkins University
School of Medicine,
Baltimore, and chief
medical editor of
Ophthalmology
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Lower energy
applications, slower
sweep speeds offer
marked IOP reductions
for patients.
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therapeutics
17 Retina

specialists
identify need
for alternative
treatments for
macular edema

Survey respondents
document interest in
options.

One of my friends, an emergency medicine doctor,
shared with me similar data showing a very high rate of
burnout among emergency department doctors. He is
worried about that specialty’s future.
I, naturally, see everything through the lens of an
ophthalmologist (if you’ll pardon the expression). For us,
things are not so bad. Those same surveys that show physicians with high rates of burnout also consistently show
a very low rate of this problem among ophthalmologists,
and I have an idea why.
Despite the fact that Li Wenliang, MD, a Chinese ophthalmologist and the first doctor to sound the alarm about
the coronavirus, ultimately contracted and died from
COVID-19, and despite the high risk of ophthalmologists
contracting the infection in the early days (because we
work so close to the nose and mouth), many of my ophthalmologist friends tell me they expect to never retire.
This is because they love what they do. Even if they can
no longer operate, they want to continue seeing patients,
writing papers, attending meetings, and all the rest.
A big part of this, I think, is that we ophthalmologists
are frequently treated to our patients’ expressions of
gratitude for what we can do to help them retain or recover their vision. No doubt, like me, you’ve had grateful
patients hug you and offer effusive praise for your efforts.
ED doctors don’t really get to know their patients, as
they see them only for their shift. And primary care doctors, who are treating hypertension, monitoring cholesterol levels, and carrying out other important work, may
not experience the dramatic improvements and resulting
expressions of gratitude that we ophthalmologists see.

imaging
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keratoconus
may offer new
guideline
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Patient location,
genetic makeup are
often key factors in
diagnosis.

Study examines eyes
with active noninfectious posterior
uveitis.
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Elderly patients who
stop driving have
decreased quality
of life, high rates of
depression, and are
5 times more likely to
enter a long-term care
facility.
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surgery
43 Combined
topographyguided PRK/CXL
for keratoconus:
A viable option?
Can combined
topography-guided
PRK/CXL for
keratoconus be
a viable option to
provide positive
results for patients?
The answer is yes,
according to one
doctor.
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The developmental and health benefits of breastfeeding should be
considered along with the mother’s clinical need for VUITY and any
potential adverse effects on the breastfed child from VUITY.
Data
Animal Data
Following a single oral administration of 14C-pilocarpine to lactating
rats, the radioactivity concentrations in milk were similar to those
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Pediatric Use
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VUITY is not recommended to be used when iritis is present because
adhesions (synechiae) may form between the iris and the lens.

Systemic toxicity following topical ocular administration of
pilocarpine is rare, but occasionally patients who are sensitive
may develop sweating and gastrointestinal overactivity. Accidental
ingestion can produce sweating, salivation, nausea, tremors and
slowing of the pulse and a decrease in blood pressure. In moderate
overdosage, spontaneous recovery is to be expected and is aided
by intravenous fluids to compensate for dehydration. For patients
demonstrating severe poisoning, atropine, the pharmacologic
antagonist to pilocarpine, should be used.

Use with Contact Lenses
Contact lens wearers should be advised to remove their lenses prior
to the instillation of VUITY and to wait 10 minutes after dosing before
reinserting their contact lenses.
Potential for Eye Injury or Contamination
To prevent eye injury or contamination, care should be taken to avoid
touching the dispensing bottle to the eye or to any other surface.

NONCLINICAL TOXICOLOGY

ADVERSE REACTIONS

Carcinogenesis, Mutagenesis, Impairment of Fertility

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

Carcinogenesis

•

Hypersensitivity [see Contraindications]

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

Pilocarpine did not induce tumors in mice at any dosage level
studied (up to 30 mg/kg/day; approximately 160-times the MRHOD).
In rats, an oral dose of 18 mg/kg/day (approximately 200 times
the MRHOD), resulted in a statistically significant increase in the
incidence of benign pheochromocytomas in both male and female
rats, and a statistically significant increase in the incidence of
hepatocellular adenomas in female rats.
Mutagenesis

VUITY was evaluated in 375 patients with presbyopia in two
randomized, double-masked, vehicle-controlled studies (GEMINI 1
and GEMINI 2) of 30 days duration. The most common adverse
reactions reported in >5% of patients were headache and
conjunctival hyperemia. Ocular adverse reactions reported in 1-5%
of patients were blurred vision, eye pain, visual impairment, eye
irritation, and increased lacrimation.

Pilocarpine did not show any potential to cause genetic toxicity in
a series of studies that included: 1) bacterial assays (Salmonella
and E. coli) for reverse gene mutations; 2) an in vitro chromosome
aberration assay in a Chinese hamster ovary cell line; 3) an in vivo
chromosome aberration assay (micronucleus test) in mice; and
4) a primary DNA damage assay (unscheduled DNA synthesis) in
rat hepatocyte primary cultures.

USE IN SPECIFIC POPULATIONS

Impairment of Fertility

Pregnancy

Pilocarpine oral administration to male and female rats at a dosage
of 18 mg/kg/day (200 times the recommended human daily dose)
resulted in impaired reproductive function, including reduced fertility,
decreased sperm motility, and morphologic evidence of abnormal
sperm. It is unclear whether the reduction in fertility was due to
effects on males, females, or both. In dogs, exposure to pilocarpine
at a dosage of 3 mg/kg/day for 6 months resulted in evidence
of impaired spermatogenesis (approximately 110 times the
recommended human daily dose).

Risk Summary
There are no adequate and well-controlled studies of VUITY
administration in pregnant women to inform a drug-associated
risk. Oral administration of pilocarpine to pregnant rats throughout
organogenesis and lactation did not produce adverse effects at
clinically relevant doses.
Data
Human Data
No adequate and well-controlled trials of VUITY have been conducted
in pregnant women. In a retrospective case series of 15 women
with glaucoma, 4 patients used ophthalmic pilocarpine either
pre-pregnancy, during pregnancy or postpartum. There were no
adverse effects observed in patients or in their infants.
Animal Data
In embryofetal development studies, oral administration of
pilocarpine to pregnant rats throughout organogenesis produced
maternal toxicity, skeletal anomalies and reduction in fetal body
weight at 90 mg/kg/day (approximately 970-fold higher than the
maximum recommended human ophthalmic dose [MRHOD] of
0.015 mg/kg/day, on a mg/m2 basis).
In a peri-/postnatal study in rats, oral administration of pilocarpine
during late gestation through lactation increased stillbirths at a dose
of 36 mg/kg/day (approximately 390-fold higher than the MRHOD).
Decreased neonatal survival and reduced mean body weight of pups
were observed at ≥18 mg/kg/day (approximately 200 times the
recommended human daily dose of VUITY).
Lactation
Risk Summary
There is no information regarding the presence of pilocarpine in
human milk, the effects on the breastfed infants, or the effects on
milk production to inform risk of VUITY to an infant during lactation.
Pilocarpine and/or its metabolites are excreted in the milk of
lactating rats. Systemic levels of pilocarpine following topical ocular
administration are low, and it is not known whether measurable
levels of pilocarpine would be present in maternal milk following
topical ocular administration.

Distributed by: Allergan, an AbbVie Company
Manufactured for:
AbbVie Inc.
North Chicago, IL 60064 USA
Allergan is an affiliate of AbbVie Inc.
© 2021 Allergan, an AbbVie Company. North Chicago, IL, 60064, USA
Patented.
Ref: v1.0USPI7098 Revised: October 2021
US-VUI-210009 MASTER
US-VUI-220306

editorial board
JUNE 2022 • VOL. 47, NO. 6

content
Chief Medical Editor
Peter J. McDonnell, MD
Vice President, Content
Alexandra Ward, MA
award@mjhlifesciences.com

Group Editorial Director
Sheryl Stevenson

sstevenson@mjhlifesciences.com

Managing Editor
David Hutton

dhutton@mjhlifesciences.com

Editor
Lynda Charters Enoch

lenochcharters@mjhassoc.com

Vice President, Copy
Jennifer Potash
Copy Supervisor
Paul Silverman
Senior Copy Editors
Marie-Louise Best
Kelly King

Copy Editors
Cheney Baltz
Georgina Carson
Kirsty Mackay
Ron Panarotti
Yasmeen Qahwash
Anterior Segment
Techniques
Ernest W. Kornmehl, MD
coding.doc
L. Neal Freeman, MD, MBA
Money Matters
John J. Grande, Traudy F. Grande,
and John S. Grande, CFPs
Neuro-Ophthalmology
Andrew G. Lee, MD
Ophthalmic Heritage
Norman B. Medow, MD
Uveitis Update
Emmett T. Cunningham Jr,
MD, PhD, MPH

design/production
Creative Director
Robert McGarr
Art Director
Jennifer Toomey

Circulation Director
Jonathan Severn

CUTTING-EDGE ADVANCEMENTS
MISSION STATEMENT

Ophthalmology Times® is a physician-driven media brand that presents cutting-edge advancements and analysis from around the world in surgery, clinical
diagnosis, therapeutics, device technology, imaging, and gene
therapy to elevate the delivery of progressive eye health from
physician to patient.

CHIEF MEDICAL EDITOR

Vice President, Sales
John Hydrusko

jhydrusko@mjhlifesciences.com

National Account Manager
Kyle Feller
kfeller@mjhlifesciences.com

National Account Manager
Bailey Clapp
bclapp@mjhlifesciences.com

National Account Associate
Cameron Cane
cecane@mjhlifesciences.com

Account Manager,
Recruitment Advertising
Joanna Shippoli
jshippoli@mjhlifesciences.com

Reprints, Permissions
& International Licensing
Eric Temple-Morris
etemple-morris@mmhgroup.com

corporate
President and CEO
Mike Hennessy Jr
Chief Financial Officer
Neil Glasser, CPA/CFE
Chief Operating Officer
Michael Ball
Chief Marketing Officer
Brett Melillo
Executive Vice President,
Eyecare Ambassador
Strategies
Jack Lepping
Executive Vice President,
Global Medical Affairs &
Corporate Development
Joe Petroziello

Senior Vice President,
Content
Silas Inman
Vice President, Human
Resources & Administration
Shari Lundenberg
Vice President,
Mergers & Acquisitions
Chris Hennessy
Executive Creative Director
Jeff Brown

F O U N D ER
Mike Hennessy Sr
1960-2021

COVER IMAGE: concept w @stock.adobe.com

Peter J. McDonnell, MD, Wilmer Eye Institute, Johns Hopkins University, Baltimore, MD

Anne L. Coleman, MD

Robert K. Maloney, MD

Los Angeles, CA

University of Illinois, Chicago

Ernest W. Kornmehl, MD

Joan Miller, MD

Jules Stein Eye Institute, UCLA

Dimitri Azar, MD
Chicago, IL

Harvard & Tufts Universities
Boston, MA

Los Angeles, CA

Randall Olson, MD
University of Utah

Salt Lake City, UT

Massachusetts Eye & Ear Infirmary Robert Osher, MD
University of Cincinnati
Harvard University
Boston, MA

Cincinnati, OH

Anterior Segment/
Cataract
Cornea/External
Disease

Neeru Gupta, MD

Pediatric Ophthalmology

Sharon Fekrat, MD

Toronto, Canada

Albert Einstein College of
Medicine

Durham, NC

Wilmer Eye Institute,
Johns Hopkins University

Miami, FL

University of Toronto

Richard K. Parrish II, MD

Norman B. Medow, MD

Duke University

Julia Haller, MD

Bascom Palmer Eye Institute,
University of Miami

Bronx, NY

Jennifer Simpson, MD

Wills Eye Institute,
Thomas Jefferson University

Baltimore, MD

Robert Ritch, MD

Irvine, CA

Tarek S. Hassan, MD

Elizabeth A. Davis, MD

New York, NY

University of Minnesota

New York Eye & Ear Infirmary

Minneapolis, MN

Joel Schuman, MD

Uday Devgan, MD

New York, NY

NYU Langone Medical Center

Jules Stein Eye Institute, UCLA

University of California, Irvine

H. Jay Wisnicki, MD

New York Eye & Ear Infirmary,
Beth Israel Medical Center,
Albert Einstein College of
Medicine
New York, NY

Los Angeles, CA

Kuldev Singh, MD

Richard S. Hoffman, MD

Stanford, CA

Practice Management

Joshua D. Stein, MD

Medina, OH

Oregon Health & Science
University

Stanford University

University of Michigan

Portland, OR

Ann Arbor, MI

Samuel Masket, MD

Jules Stein Eye Institute, UCLA

Robert N. Weinreb, MD

Bartly J. Mondino, MD

University of California, San
Diego

Los Angeles, CA

Jules Stein Eye Institute, UCLA
Los Angeles, CA

Hamilton Glaucoma Center

Neuro-Ophthalmology

Mark Packer, MD

Andrew G. Lee, MD

Boulder, CO

Blanton Eye Institute, Houston
Methodist Hospital

Michael Raizman, MD
Massachusetts Eye & Ear,
Harvard University
Boston, MA

Ehsan “Ethan” Sadri, MD,
FACS

Joseph C. Noreika, MD
Frank Weinstock, MD
Boca Raton, FL

Peter S. Hersh, MD

Houston, TX

University of Medicine &
Dentistry of New Jersey

Oculoplastics/
Reconstructive Surgery

Jonathan H. Talamo, MD

Newark, NJ

SUNY Upstate Medical University

Carl D. Regillo, MD

Wills Eye Institute,
Thomas Jefferson University
Philadelphia, PA

Lawrence J. Singerman, MD
Case Western Reserve University
Cleveland, OH

Emmett T. Cunningham Jr,
MD, PhD
Stanford, CA

Chief Medical
Editors-Emeritusus
Jack M. Dodick, MD

Jules Stein Eye Institute, UCLA

Kazuo Tsubota, MD

David R. Guyer, MD

John T. LiVecchi, MD

Tokyo, Japan

University of Florida College of
Medicine
Gainesville, FL

Shannath L. Merbs, MD

Robert D. Fechtner, MD

Los Angeles, CA

New York University School of
Medicine

Keio University School of
Medicine

Glaucoma

Doheny Eye Institute

Harvard University

Los Angeles, CA

Cape Coral, FL

Michael Ip, MD

Stanford University

Miami, FL

Michael Snyder, MD
Farrell “Toby” Tyson, MD

Rochester, MI

Bascom Palmer Eye Institute,
University of Miami

Boston, MA

Cincinnati, OH

Oakland University

Uveitis

William Culbertson, MD

Robert Goldberg, MD

Cincinnati Eye Institute

Philadelphia, PA

Refractive Surgery

Newport Beach, CA

Syracuse, NY

MJH Life Sciences® provides certain customer contact data (such as customers’
names, addresses, phone numbers, and e-mail addresses) to third parties who
wish to promote relevant products, services, and other opportunities that may
be of interest to you. If you do not want MJH Life Sciences® to make your contact
information available to third parties for marketing purposes, simply call toll-free
866-529-2922 between the hours of 7:30 a.m. and 5 p.m. CST and a customer
service representative will assist you in removing your name from MJH Life
Sciences®’ lists. Outside the U.S., please phone 218-740-6477.
Ophthalmology Times® does not verify any claims or other information appearing
in any of the advertisements contained in the publication, and cannot take
responsibility for any losses or other damages incurred by readers in reliance of
such content.
Ophthalmology Times® cannot be held responsible for the safekeeping or return
of unsolicited articles, manuscripts, photographs, illustrations or other materials.
Ophthalmology Times® is a member of the Association of Independent Clinical
Publications Inc.
Library Access Libraries offer online access to current and back issues of
Ophthalmology Times® through the EBSCO host databases.
To subscribe, call toll-free 888-527-7008. Outside the U.S. call 218-740-6477.

Through its multifaceted content channels, Ophthalmology
Times® will assist physicians with the tools and knowledge
necessary to provide advanced quality patient care in the global
world of medicine.

ASSOCIATE
MEDICAL EDITORS

Ashley Behrens, MD

Publishing/Advertising

Ophthalmology Times®’ vision is to be the leading content
resource for ophthalmologists.

Wilmer Eye Institute,
Johns Hopkins University
Baltimore, MD

New York, NY (1976–1996)

New York, NY (1996–2004)

Retina/Vitreous

Stanley Chang, MD
Columbia University
New York, NY

David Chow, MD

University of Toronto
Toronto, Canada

INDUSTRY COUNCIL

Cody McKenzie

Glaukos, Director - Marketing

Leslie Amodei

Optos Inc, Vice President of Global Tom Mitro
Aerie Pharmaceuticals
Product Marketing
President and Chief Operating
Rahim K. Hirji, RPh
Officer
Kala Pharmaceuticals, Inc, Senior
Director, Professional Relations

Editorial Contact

Brian O’Neal

Alcon Laboratories Inc, Head of
Marketing - Surgical

John Saharek

Imprimis Pharmaceuticals,
President

Subscription Services

Millennium Place East • 25115 Country Club Blvd Toll-Free: 888-527-7008 or 218-740-6477
North Olmsted, OH 44070
FAX: 218-740-6417
440-826-2800, FAX: 440-756-5227

Erin Schallhorn

Carl Zeiss Meditec, Sr Director,
Medical Affairs and Professional
Education

Julie Speed

Eyevance Pharmaceuticals,
Chief Commercial Officer

Advertising contact
485 Route 1 South Building F, Suite 210
Iselin, NJ 08830-3009
732-596-0276, FAX: 732-596-0003

PRINTED IN

U.S.A.

7

JUNE 2022

device technology

Less is more in revised probe for
micropulse transscleral laser therapy

Lower energy applications, slower sweep speeds offer marked IOP reductions
By Lynda Charters;
Reviewed by Syril Dorairaj, MD

The first results on the safety and efficacy of
micropulse transscleral laser therapy (TLT) utilizing the latest iteration of the MicroPulse P3
Device (Iridex Corporation) and Cyclo G6 Glaucoma Laser System (Iridex Corporation) were
recently presented at the American Glaucoma
Society Annual Meeting by Syril Dorairaj, MD,
a professor of ophthalmology at Mayo Clinic in
Jacksonville, Florida, with Leticia Checo, MD,
and Isabella Wagner, BS.
The revised MicroPulse P3 was introduced
in 2020 and represented an ergonomic
redesign of the original. Additionally, Dorairaj
noted that the redesign eliminates some disadvantages associated with the original MicroPulse P3, which were occasionally associated
with vision-threatening complications and
inconsistent outcomes.
Dorairaj explained the ergonomic differences that exist between the revised MicroPulse
P3 and the original.
“The revised MicroPulse P3 probe footplate
has a scleral-matching curvature, which allows
consistent laser delivery, orientation, and increased stability,” Dorairaj said. “The outcomes
depend entirely on where the laser energy is
concentrated during surgery. In this case, the
probe can better focus on the ciliary body,
where the aqueous humor is produced and
where outflow occurs.”
The revised MicroPulse P3 uses an increased power of 2500 mW vs 2000 mW used
with the original MicroPulse P3 probe. In
addition, the duration of the laser application
was decreased from 80 seconds to 50 seconds
per hemisphere initially. Another consideration was the speed with which the probe was
moved (ie, sweep-speed velocity) and the num-
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ber of sweeps performed (ie, 3, 4, or 5 sweeps).
In the study, investigators enrolled 61
patients with a severe glaucoma diagnosis
(primary open-angle refractory glaucoma,
87%; neurovascular glaucoma, 5%; glaucoma
secondary to retina surgery, 3%; pseudoexfoliation, 3%; and angle-closure glaucoma, 2%).
They evaluated the outcomes of micropulse
TLT using 2500 mW at a 31.3% duty cycle and
compared the results of 50- and 60-second applications, respectively, per hemisphere using
3 sweeps (1.3 mm/s and 1.1 mm/s), 4 sweeps
(1.8 mm/s and 1.5 mm/s), and 5 sweeps [2.2
mm/s and 1.8 mm/s). The revised MicroPulse
P3 probe was applied using steady pressure
parallel to the visual axis, and the fiber-optic
probe tip was precisely positioned 3 mm posterior to the conjunctival limbus. The probe
was moved continuously along the limbus and
slid back and forth. Three and 9 o’clock positions were avoided to protect ciliary neurovascular structures.
“The faster we went, the lower the efficacy
was. Conversely, when we proceeded more
slowly, the outcomes were generally better
at reducing the IOP [intraocular pressure],”
Dorairaj said.
The biggest concern was the potential for
complication development because vision-threatening complications have been previously reported following use of the original
MicroPulse P3 probe.

Micropulse TLT effect on IOP
Micropulse TLT delivers small thermal packets
of laser energy to the ciliary body to significantly lower sustained IOP in study patients when
various sweep velocities were compared.
The investigators found that more significant IOP reductions were generally associated
with slower sweep-speed velocity and that
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faster sweep-speed velocity during micropulse
TLT produced the lowest IOP reductions.
When compared with baseline, the 50-second
applications during 3, 4, and 5 sweeps were
found to produce mean decreases in IOP of
44.9%, 56.3%, and 32.8%, respectively; the
60-second applications during 3, 4, and 5
sweeps were found to produce mean decreases in IOP of 45.5%, 48.2%, and 40.4%. The
average mean IOP decrease across all treatment groups was 44.7%, and all reported IOP
decreases were statistically significant.
“All patients achieved an IOP decrease of
20% or greater, and three-quarters of patients
achieved an IOP of 21 mm Hg or lower,” Dorairaj explained. “About 10 of the study patients
required another intervention and were managed accordingly.”
Most failures occurred in treatment groups
with faster sweep velocities, suggesting that
slower probe movements (ie, slower-sweep
velocity) during micropulse TLT are more
effective at reducing both IOP and the risk of
surgical reinterventions.
“We found that the efficacy with this revised
probe was far better compared with the outcomes achieved with the original MicroPulse
P3 probe. In addition, no vision-threatening
complications developed. However, generally
following treatment with the revised MicroPulse P3 probe, some patients had a decrease
in vision of 2 lines or less after 1 year of
follow-up,” Dorairaj said, noting that level of
vision loss occurred in 2 out of 60 patients
(3.3%) with the revised MicroPulse P3 at the
1-year time point.
“During the COVID-19 pandemic, we avoided performing incisional surgeries as well as
[scheduling] numerous follow-up evaluations,
which was a big safety concern,” he said.
Continues on page 10 : Therapy
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Scleral lens technology and keratoconus:
A life-changing option for patients
Researchers find that lenses facilitate remodeling of the cornea over time
By Lynda Charters;
Reviewed by Deborah S. Jacobs, MD, MSc

Patients with keratoconus generally can
undergo a successful corneal transplant
surgery but nevertheless be unsatisfied with
the outcomes because of high astigmatism.
“The improvement in visual function does not
correlate with the postoperative acuity in the
grafted eye. The improvement in visual function is inversely associated with visual acuity
in the better-seeing eye (ie, the good eye
rules when the bad eye undergoes surgery),”
said Deborah Jacobs, MD, MSc, associate
professor of ophthalmology, Harvard Medical
School, Boston, Massachusetts.
In addition, despite good visual outcomes following penetrating keratoplasty, the vision-related quality of life is impaired in patients who
underwent bilateral procedures with resulting
good vision in the better eye. She theorized
that the patients are dissatisfied because they
are comparing the outcomes with the eye that
is less affected or they anticipated vision at
the same level that they achieved with rigid
gas-permeable contact lenses.

THERAPY
( Continued from page 8 )

“The most important factor for me regarding
micropulse TLT was that it satisfied my primary
goal of safety.”
Dorairaj has modified his procedure to use
80- to 100-second applications using 4 to 5
sweeps, respectively. He said the modification
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“The truth is that the rate of astigmatism is
high, in that it averages 4 D, and up to 40% of
patients are contact lens dependent,” she said.
“In addition, performing Descemet anterior
lamellar keratoplasty is not advantageous
regarding achieving decreases in postoperative
astigmatism despite high expectations. Keratoplasty should only rarely be performed.”

Scleral lenses to the rescue
In her practice, Jacobs refers all patients with
keratoconus who are not satisfied with spectacle or soft lens vision for scleral lenses. Jacobs
explained that when rigid gas-permeable scleral lenses became available in the 1990s, she did
not perform keratoplasty without first giving
the patient the opportunity to have a trial with
scleral lenses with innovator Perry Rosenthal,
MD, in Boston.
However, Jacobs noted that her efforts
to enlighten surgeons about the benefits of
scleral lenses represented an uphill battle with
surgeons maintaining that the lenses were a
“boutique technology,” (ie, expensive, labor-intensive, and not readily available). Surgeons
also argued that high K values would prevent

was based on the absence of complications
associated with the 60-second application.
“I have been seeing excellent outcomes in all
patients,” he commented.
The IOP reductions have been sustained over
almost 20 months, and 90% of patients have
not required further surgical intervention.
“The procedure is safe,” Dorairaj concluded. “The application time can be increased
beyond 60 seconds without complications.
The sweeps are performed in a slow, steady
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fitting of the lenses or that the presence of an
axial scar would limit vision in a scleral lens.
Patients went along with the idea of surgery
expecting that a transplant meant a cure.
Jacobs and her colleagues in Boston, as well
as groups at Mayo Clinic in Rochester, Minnesota, and University of California Davis, also were
achieving excellent outcomes in visual function
and visual acuity in patients with keratoconus
fitted with scleral lenses. Because of this work,
interest in scleral lenses increased markedly.
“The technology is no longer considered a
boutique technology; many lenses are now
widely commercially available due to industry
involvement, trials sets are widely available,
custom options are available for eyes requiring
a larger diameter and a higher vault, and clinical education is available,” she said, adding that
there are now optometrists who study an extra
year in cornea and contact lens residencies and
are trained in scleral lens fitting.
Ophthalmologists ultimately realized that
no cornea is too steep, and the outcomes are
better than those achieved with keratoplasty.1-4
Researchers in Michigan, she noted, recently
Continues on page 12 : Keratoconus

fashion, and the production of aqueous fluid
is decreased. The technique facilitates precise
focusing of laser energy to obtain the greatest
IOP reductions.”
Syril Dorairaj, MD
E: syrildorairajmd@gmail.com
The article is adapted from Dorairaj's presentation at
the American Glaucoma Society's 2022 annual meeting held in Nashville. He has no financial interest in
this subject matter.

Cutting-edge Advancements

To treat ocular inflammation and pain following ophthalmic surgery
or ocular itching associated with allergic conjunctivitis.

DEXTENZA KEEPS PATIENTS

AND SATISFIED1-3*
A hands-free advancement in ophthalmic steroid treatment.1,4

Easy-to-insert† and preservative-free intracanalicular DEXTENZA offers patients a
satisfying post-op experience—providing up to 30 days of sustained steroid coverage.1-5

INDICATIONS
DEXTENZA is a corticosteroid indicated for:

Fungal Infections - Fungus invasion must be considered in any
persistent corneal ulceration where a steroid has been used or is in use.
Fungal culture should be taken when appropriate.

• The treatment of ocular inflammation and pain following ophthalmic
surgery.

Delayed Healing - Use of steroids after cataract surgery may delay
healing and increase the incidence of bleb formation.

• The treatment of ocular itching associated with allergic
conjunctivitis.

Other Potential Corticosteroid Complications - The initial prescription
and renewal of the medication order of DEXTENZA should be made
by a physician only after examination of the patient with the aid of
magnification, such as slit lamp biomicroscopy, and, where appropriate,
fluorescein staining. If signs and symptoms fail to improve after 2 days,
the patient should be re-evaluated.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
DEXTENZA is contraindicated in patients with active corneal,
conjunctival or canalicular infections, including epithelial herpes
simplex keratitis (dendritic keratitis), vaccinia, varicella; mycobacterial
infections; fungal diseases of the eye, and dacryocystitis.
WARNINGS AND PRECAUTIONS
Intraocular Pressure Increase - Prolonged use of corticosteroids may
result in glaucoma with damage to the optic nerve, defects in visual
acuity and fields of vision. Steroids should be used with caution in
the presence of glaucoma. Intraocular pressure should be monitored
during treatment.
Bacterial Infections - Corticosteroids may suppress the host response
and thus increase the hazard for secondary ocular infections. In acute
purulent conditions, steroids may mask infection and enhance existing
infection.
Viral Infections - Use of ocular steroids may prolong the course and may
exacerbate the severity of many viral infections of the eye (including
herpes simplex).

ADVERSE REACTIONS
Ocular Inflammation and Pain Following Ophthalmic Surgery
The most common ocular adverse reactions that occurred in patients
treated with DEXTENZA were: anterior chamber inflammation including
iritis and iridocyclitis (10%), intraocular pressure increased (6%), visual
acuity reduced (2%), cystoid macular edema (1%), corneal edema (1%),
eye pain (1%), and conjunctival hyperemia (1%). The most common
non-ocular adverse reaction was headache (1%).
Itching Associated with Allergic Conjunctivitis
The most common ocular adverse reactions that occurred in patients
treated with DEXTENZA were: intraocular pressure increased (3%),
lacrimation increased (1%), eye discharge (1%), and visual acuity
reduced (1%). The most common non-ocular adverse reaction was
headache (1%).
Please see adjacent Brief Summary of full Prescribing Information.

*93% (187/201) DEXTENZA patients were satisfied with the insert in the Phase 3 Study for the treatment of
ocular inflammation and pain following ophthalmic surgery.3
73.6% of physicians in Study 1, 76.4% in Study 2, and 79.6% in Study 3, for the treatment of ocular
inflammation and pain following ophthalmic surgery, rated DEXTENZA as easy to insert.2,5

†

References: 1. DEXTENZA [package insert]. Bedford, MA: Ocular Therapeutix, Inc; 2021. 2. Tyson SL, et al.
J Cataract Refract Surg. 2019;45(2):204-212 [erratum in: 2019;45(6):895]. 3. Data on File 00837. Ocular
Therapeutix, Inc. 4. Sawhney AS, Inventors, et al. Incept, LLC, Assignee. Drug Delivery Through Hydrogel
Plugs. US Patent 8,409,606 B2. April 2, 2013. 5. Walters T, et al. J Clin Exp Ophthalmol. 2016;7(4):1-11.
© 2021 Ocular Therapeutix, Inc. All Rights Reserved.
DEXTENZA is a registered trademark of Ocular Therapeutix, Inc. PP-US-DX-0346

BRIEF SUMMARY: Please see the DEXTENZA Package
Insert for full Prescribing Information (10/2021)
1

INDICATIONS AND USAGE

1.1 Ocular Inflammation and Pain Following
Ophthalmic Surgery
DEXTENZA® (dexamethasone ophthalmic insert) is a
corticosteroid indicated for the treatment of ocular
inflammation and pain following ophthalmic surgery (1.1).

The most common non-ocular adverse reaction that
occurred in patients treated with DEXTENZA was
headache (1%).

1.2 Itching Associated with Allergic Conjunctivitis

6.3 Itching Associated with Allergic
Conjunctivitis

DEXTENZA® (dexamethasone ophthalmic insert) is a
corticosteroid indicated for the treatment of ocular itching
associated with allergic conjunctivitis (1.2).
4

CONTRAINDICATIONS

DEXTENZA is contraindicated in patients with active
corneal, conjunctival or canalicular infections, including
epithelial herpes simplex keratitis (dendritic keratitis),
vaccinia, varicella; mycobacterial infections; fungal
diseases of the eye, and dacryocystitis.
5

WARNINGS AND PRECAUTIONS

5.1 Intraocular Pressure Increase
Prolonged use of corticosteroids may result in glaucoma
with damage to the optic nerve, defects in visual acuity
and fields of vision. Steroids should be used with caution
in the presence of glaucoma. Intraocular pressure should
be monitored during the course of the treatment.
5.2 Bacterial Infection
Corticosteroids may suppress the host response and thus
increase the hazard for secondary ocular infections. In
acute purulent conditions, steroids may mask infection
and enhance existing infection [see Contraindications (4)].
5.3 Viral Infections
Use of ocular steroids may prolong the course and may
exacerbate the severity of many viral infections of the eye
(including herpes simplex) [see Contraindications (4)].
5.4 Fungal Infections
Fungus invasion must be considered in any persistent
corneal ulceration where a steroid has been used or is
in use. Fungal culture should be taken when appropriate
[see Contraindications (4)].
5.5 Delayed Healing
The use of steroids after cataract surgery may delay
healing and increase the incidence of bleb formation.
5.6 Other Potential Corticosteroid Complications
The initial prescription and renewal of the medication
order of DEXTENZA should be made by a physician
only after examination of the patient with the aid of
magnification, such as slit lamp biomicroscopy, and,
where appropriate, fluorescein staining. If signs and
symptoms fail to improve after 2 days, the patient should
be re-evaluated.
6

ADVERSE REACTIONS

The following serious adverse reactions are described
elsewhere in the labeling:
• Intraocular Pressure Increase [see Warnings and
Precautions (5.1)]
• Bacterial Infection [see Warnings and
Precautions (5.2)]
• Viral Infection [see Warnings and
Precautions (5.3)]
• Fungal Infection [see Warnings and
Precautions (5.4)]
• Delayed Healing [see Warnings and
Precautions (5.5)]
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 the clinical trials of another drug and may not
reflect the rates observed in practice. Adverse reactions
associated with ophthalmic steroids include elevated
intraocular pressure, which may be associated with optic
nerve damage, visual acuity and field defects, posterior
subcapsular cataract formation; delayed wound healing;
secondary ocular infection from pathogens including
herpes simplex, and perforation of the globe where there
is thinning of the cornea or sclera [see Warnings and
Precautions (5)].
6.2 Ocular Inflammation and Pain Following
Ophthalmic Surgery
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DEXTENZA safety was studied in four randomized,
vehicle-controlled studies (n = 567). The mean age of
the population was 68 years (range 35 to 87 years), 59%
were female, and 83% were white. Forty-seven percent
had brown iris color and 30% had blue iris color. The
most common ocular adverse reactions that occurred
in patients treated with DEXTENZA were: anterior
chamber inflammation including iritis and iridocyclitis
(10%); intraocular pressure increased (6%); visual acuity
reduced (2%); cystoid macular edema (1%); corneal
edema (1%); eye pain (1%) and conjunctival hyperemia
(1%).

DEXTENZA safety was studied in four randomized,
vehicle-controlled studies (n= 154). The mean age of the
population was 41 years (range 19 to 69 years), 55%
were female and 61% were white. Fifty seven percent
had brown iris color and 20% had blue iris color. The
most common ocular adverse reactions that occurred
in patients treated with DEXTENZA were: intraocular
pressure increased (3%), lacrimation increased (1%), eye
discharge (1%), and visual acuity reduced (1%).
The most common non-ocular adverse reaction that
occurred in patients treated with DEXTENZA was
headache (1%).
8

USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Risk Summary
There are no adequate or well-controlled studies
with DEXTENZA in pregnant women to inform a drugassociated risk for major birth defects and miscarriage.
In animal reproduction studies, administration of topical
ocular dexamethasone to pregnant mice and rabbits
during organogenesis produced embryofetal lethality,
cleft palate and multiple visceral malformations [see
Animal Data].
Data
Animal Data
Topical ocular administration of 0.15% dexamethasone
(0.75 mg/kg/day) on gestational days 10 to 13 produced
embryofetal lethality and a high incidence of cleft palate
in a mouse study. A daily dose of 0.75 mg/kg/day in
the mouse is approximately 5 times the entire dose of
dexamethasone in the DEXTENZA product, on a mg/m2
basis. In a rabbit study, topical ocular administration of
0.1% dexamethasone throughout organogenesis (0.36
mg /day, on gestational day 6 followed by 0.24 mg/day
on gestational days 7-18) produced intestinal anomalies,
intestinal aplasia, gastroschisis and hypoplastic kidneys.
A daily dose of 0.24 mg/day is approximately 6 times the
entire dose of dexamethasone in the DEXTENZA product,
on a mg/m2 basis.
8.2 Lactation
Systemically administered corticosteroids appear in
human milk and could suppress growth and interfere
with endogenous corticosteroid production; however
the systemic concentration of dexamethasone following
administration of DEXTENZA is low [see Clinical
Pharmacology (12.3)]. There is no information regarding
the presence of DEXTENZA in human milk, the effects
of the drug on the breastfed infant or the effects of the
drug on milk production to inform risk of DEXTENZA to
an infant during lactation. The developmental and health
benefits of breastfeeding should be considered along
with the mother’s clinical need for DEXTENZA and any
potential adverse effects on the breastfed child from
DEXTENZA.
8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not
been established.
8.5 Geriatric Use
No overall differences in safety or effectiveness have
been observed between elderly and younger patients.
17 PATIENT COUNSELING INFORMATION
Advise patients to consult their eye care professional if
pain, redness, or itching develops.

KERATOCONUS
( Continued from page 10 )

found that the use of scleral lenses or
gas-permeable corneal lenses reduced
the risk of keratoplasty by 80% and
that the need for keratoplasty was not
associated with the max K.5 A high K
value does not mean that rehabilitation with contact lenses is impossible,
which was true before the introduction
of scleral lenses.
Another previously held belief was
that the presence of an axial scar required keratoplasty. “I believe that this
is not true,” Jacobs said. “Good vision
can be achieved despite an axial opacity. Even with a scar it is worthwhile
to assess the patient in a scleral lens
before choosing surgery.”
Jacobs also provided an example
of a patient, aged 35 years, with
keratoconus with atopy who achieved
20/25 vision in a scleral lens despite
a dense vascularized inferior
scar extending over much of
the pupillary zone; the vision,
vascularization, and scar
have been stable for more than
10 years of scleral lens wear. The
patient is at high risk for rejection and
failure with keratoplasty because of
the atopy and stromal vessels.
A consideration is that reduced
vision in an eye with a scar may be optical in nature and related to irregular
cylinder, not the opacity. Jacobs notes
that the entire cornea is involved in
image formation and the presence of
opacity over part of the pupil does not
disrupt the vision.
Another advantage of scleral lenses
is that they facilitate remodeling of
the cornea over time when previously
worn corneal lenses have hurt the
cornea. She described a patient for
whom a keratoplasty seemed inevitable; however, scleral lenses allowed
for remodeling the cornea after the

patient had worn poorly fitting corneal
lenses for decades.

Impact of scleral lenses
Although CXL is often credited with
reducing the rate of penetrating keratoplasties performed, the use of hybrid
lenses, rigid corneal lenses, and scleral
lenses have delayed or eliminated the
need for the graft procedure.

Advances
Jacobs pointed to the innovations in
scleral lens design and manufacturing
related to molding, image-guided
fitting of the lenses, and surface
profiling. In addition, it is possible to
add wave-front optics to the lenses to
improve the best-corrected vision and
provide super vision in healthy eyes.
“Given all of these advances, one
should not perform keratoplasty for
keratoconus without first performing a
scleral lens trial,” Jacobs concluded.
Deborah S. Jacobs, MD, MSc
P: 617/573-3938

The article is adapted from
Jacobs’ presentation at the
annual meeting of the American
Society of Cataract and Refractive
Surgery’s 2022 annual meeting in
Washington, DC. She has no financial
interest in this subject matter.
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Artificial intelligence can
improve patient care

Ability to process, interpret data gives physicians a valuable tool
By Stephen Zander, MBA

The United States health care system is at a crossroads.
An excess of challenges—structural and financial—hamper
operations and threaten stability. Among these are the
following:
More than 10,000 Americans reach age 65 years daily
and are fueling the aging population explosion.
■ Health care expenditures are expected to reach
nearly $6 trillion by 2027.
■ The growing physician shortage continues as the
Association of American Medical Colleges reports the
US could see a deficit of 37,800 to 124,000 doctors by
2034.
■ The US Bureau of Labor Statistics reports the hospital
subsector’s workforce dropping by nearly 90,000
individuals since March 2020.
■

In contrast, comprehensive, holistic value-based care
aligns diverse interests—including payers, providers,
self-funded employers, third-party administrators, brokers,
consultants, and patients.

Maxim @stock.adobe.com

Improved patient care
AI represents a set of technologies that consist of automated
systems able to perform tasks that include perceiving visually, augmenting diagnostics and predictions, and seamlessly processing large quantities of data. Functions performed
by AI have promising applications in value-based care,
including strengthening patient treatment and enhancing
health outcomes.
Data overload is an escalating problem afflicting health
care systems. Interpretable AI processes can simplify colossal amounts of complex data and synthesize key facets of
information for analysis by the proper specialist, along with
recommendations and insights. This ability to digest and
streamline data maximizes the valuable time a doctor can
spend with patients.
Interpretable AI allows providers to access medical
data immediately, review history, identify patterns,
and recommend interventions. These features assist in
targeting unique symptoms and stratifying risk severity
for each patient while keeping a focus on well-being and
quality of care.

OphthalmologyTimes.com

Accessible data bring numerous efficiencies
Although interpretable AI has many capabilities, it does not
replace human expertise because feedback from specialists
and physicians is essential to building a connection with
the patient. AI can be thought of as an extension of the
care team, augmenting the capacity of experts to be more
precise while maximizing resources.
An advantage of adopting interpretable AI is its ability
to accurately and immediately complete tasks that once
required extensive hours of manual data parsing—streamlining adherence workflows and locating and resolving
anomalous data outliers, all within any of the 60 million
electronic health record queries that occur in the average-sized hospital.
Interpretable AI can look at populations and increase
data availability on broad factors influencing community
health, along with improved capacity to link sources to
individual, patient-level data to help predict outcomes.
By identifying emerging or high-risk patients grouped
by specific clinical conditions, comorbidities, or driven by
predictive risk models, patients with the greatest need can
be targeted earlier with effective interventions. The result
translates into fewer, less severe interventions and reduced
hospitalizations.
AI-enabled solutions are transforming the way health
care is delivered.
These solutions are streamlining diagnostic and treatment processes, enabling focus on quality care, and offering
innovative solutions to relieve an overburdened system—a
system that sees the importance and efficiency of value-based care but is in transition.
Interpretable AI is poised to evolve and play a growing,
essential role in supporting holistic clinical and health care
operations. While delivering proven benefits today, AI’s potential to shape the future holds boundless potential in the
form of a health care system focused on improved efficiencies, lower costs, and a structure that educates, engages,
and empowers patients.

FROM THE PAGES OF

Stephen Zander is chief analytics officer at Cedar Gate
Technologies in Greenwich, Connecticut.
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Inspired by a real patient
with Wet AMD.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS

• EYLEA is contraindicated in patients with ocular or periocular infections, active intraocular inflammation, or known
hypersensitivity to aflibercept or to any of the excipients in EYLEA.

WARNINGS AND PRECAUTIONS

• Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments.
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.
Intraocular inflammation has been reported with the use of EYLEA.
• Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with 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.
• 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.
EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.
© 2021, Regeneron Pharmaceuticals, Inc. All rights reserved.
777 Old Saw Mill River Road, Tarrytown, NY 10591
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PROVEN VISUAL OUTCOMES AT YEAR 1 IN THE
VIEW STUDIES
Fewer injections with EYLEA Q8 vs ranibizumab Q4

Demonstrated in the largest phase 3 anti-VEGF trials completed to date in Wet AMD (N=2412)1-3

Proportion of patients who maintained vision (<15 ETDRS letters lost of BCVA) at Year 1 from baseline1-3,*
Primary Endpoint (Year 1)

VIEW 1

EYLEA Q4
EYLEA Q8‡
ranibizumab
Q4

95%

VIEW 2

95%

(12.5 injections )

(12.6 injections†)

94%

95%

†

(7.5 injections )

(7.7 injections†)

94%

95%

†

(12.1 injections )
†

(12.7 injections†)

*Last observation carried forward; full analysis set.
†
Safety analysis set.
‡
Following 3 initial monthly doses.

Vision was
maintained at
Year 1 with ≈5
fewer injections
with EYLEA Q8 vs
ranibizumab Q4

EYLEA was clinically equivalent to ranibizumab.
VIEW 1 and VIEW 2 study designs: Two multicenter, double-masked clinical studies in which patients with Wet AMD (N=2412; age range: 49-99 years,
with a mean of 76 years) were randomized to receive: 1) EYLEA 2 mg Q8 following 3 initial monthly doses; 2) EYLEA 2 mg Q4; 3) EYLEA 0.5 mg Q4; or
4) ranibizumab 0.5 mg Q4. Protocol-specified visits occurred every 28 (±3) days.1 In both studies, the primary efficacy endpoint was the proportion of
patients with Wet AMD who maintained vision, defined as losing <15 letters of visual acuity at Week 52, compared with baseline.1

SEE WHAT EYLEA COULD DO FOR YOUR PATIENTS WITH WET AMD AT HCP.EYLEA.US
anti-VEGF, anti–vascular endothelial growth factor; BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; Q4, every 4 weeks;
Q8, every 8 weeks.

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 floaters, and intraocular pressure increased.
• Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye
examinations. Advise patients not to drive or use machinery until visual function has recovered sufficiently.

INDICATIONS

EYLEA® (aflibercept) Injection 2 mg (0.05 mL) is 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), and
Diabetic Retinopathy (DR).
References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019. 2. Data on file. Regeneron Pharmaceuticals,
Inc. 3. Heier JS, Brown DM, Chong V, et al; for the VIEW 1 and VIEW 2 Study Groups. lntravitreal aflibercept (VEGF Trap-Eye) in wet age-related macular degeneration.
Ophthalmology. 2012;119(12):2537-2548. doi:10.1016/j.ophtha.2012.09.006
03/2021
Please see Brief Summary of Prescribing Information on the following page.
EYL.21.02.0019
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BRIEF SUMMARY—Please see the EYLEA
full Prescribing Information available
on HCP.EYLEA.US for additional
product information.
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
Adverse Reactions
Conjunctival hemorrhage
Eye pain
Cataract
Vitreous detachment
Vitreous floaters
Intraocular pressure increased
Ocular hyperemia
Corneal epithelium defect
Detachment of the retinal pigment epithelium
Injection site pain
Foreign body sensation in eyes
Lacrimation increased
Vision blurred
Intraocular inflammation
Retinal pigment epithelium tear
Injection site hemorrhage
Eyelid edema
Corneal edema
Retinal detachment

EYLEA
(N=1824)
25%
9%
7%
6%
6%
5%
4%
4%
3%
3%
3%
3%
2%
2%
2%
1%
1%
1%
<1%

Active Control
(ranibizumab)
(N=595)
28%
9%
7%
6%
7%
7%
8%
5%
3%
3%
4%
1%
2%
3%
1%
2%
2%
1%
<1%

Baseline to Week 96
EYLEA
(N=1824)
27%
10%
13%
8%
8%
7%
5%
5%
5%
3%
4%
4%
4%
3%
2%
2%
2%
1%
1%

Control
(ranibizumab)
(N=595)
30%
10%
10%
8%
10%
11%
10%
6%
5%
4%
4%
2%
3%
4%
2%
2%
3%
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).

Manufactured by:
Regeneron Pharmaceuticals, Inc.
777 Old Saw Mill River Road
Tarrytown, NY 10591
EYLEA is a registered trademark of Regeneron
Pharmaceuticals, Inc.
© 2020, Regeneron Pharmaceuticals, Inc.
All rights reserved.

Issue Date: 08/2019
Initial U.S. Approval: 2011
Based on the August 2019
EYLEA® (aflibercept) Injection full
Prescribing Information.
EYL.20.09.0052

EYL.21.02.0019_REEYR21327_Wet AMD Ad_Ophthalmology Times_10x12_Final.indd 3

Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
CRVO
Adverse Reactions
Eye pain
Conjunctival hemorrhage
Intraocular pressure increased
Corneal epithelium defect
Vitreous floaters
Ocular hyperemia
Foreign body sensation in eyes
Vitreous detachment
Lacrimation increased
Injection site pain
Vision blurred
Intraocular inflammation
Cataract
Eyelid edema

EYLEA
(N=218)
13%
12%
8%
5%
5%
5%
3%
3%
3%
3%
1%
1%
<1%
<1%

BRVO
Control
(N=142)
5%
11%
6%
4%
1%
3%
5%
4%
4%
1%
<1%
1%
1%
1%

EYLEA
(N=91)
4%
20%
2%
2%
1%
2%
3%
2%
3%
1%
1%
0%
5%
1%

Control
(N=92)
5%
4%
0%
0%
0%
2%
0%
0%
0%
0%
1%
0%
0%
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
Adverse Reactions
Conjunctival hemorrhage
Eye pain
Cataract
Vitreous floaters
Corneal epithelium defect
Intraocular pressure increased
Ocular hyperemia
Vitreous detachment
Foreign body sensation in eyes
Lacrimation increased
Vision blurred
Intraocular inflammation
Injection site pain
Eyelid edema

EYLEA
(N=578)
28%
9%
8%
6%
5%
5%
5%
3%
3%
3%
2%
2%
2%
<1%

Control
(N=287)
17%
6%
9%
3%
3%
3%
6%
3%
3%
2%
2%
<1%
<1%
1%

Baseline to Week 100
EYLEA
(N=578)
31%
11%
19%
8%
7%
9%
5%
8%
3%
4%
3%
3%
2%
2%

Control
(N=287)
21%
9%
17%
6%
5%
5%
6%
6%
3%
2%
4%
1%
<1%
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.
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SURVEY

Retina specialists identify need for
alternative treatments for macular edema
Survey respondents document interest in suprachoroidal drug delivery
By Cheryl Guttman Krader, BSPharm

A recent independent survey of retina
specialists provides insights on their perspectives regarding the management of macular
edema associated with noninfectious uveitis.
The survey was conducted by Modern Retina™
in collaboration with Bausch + Lomb.
The survey was prompted by the availability
of triamcinolone acetonide injectable suspension (Xipere) for suprachoroidal use as a new
modality for treating uveitic macular edema.
The survey polled over 100 retina specialists
across the United States, and the questions
were designed primarily to assess clinicians’
views on the current standard of care for treating macular edema associated with noninfectious uveitis and retina specialists’ knowledge
about alternative drug delivery methods,
including suprachoroidal injections.
The results showed that the respondents
overwhelmingly see a need for alternative

options to treat the condition that represents
the most common sight-threatening complication of noninfectious uveitis. In addition,
the survey demonstrated the clinicians had
strong interest in learning about drug delivery via the suprachoroidal space.

Digging into the data
Overall, 90% of the retina specialists who
participated in the survey agreed that there is a
need for alternative treatments for patients with
macular edema associated with noninfectious
uveitis, and 94% of the respondents were interested in finding out more about drug delivery
via the suprachoroidal space. Approximately
one-third of the retinal specialists indicated
they were “extremely interested” in learning
more about suprachoroidal drug delivery, and
51% said they were “very interested”.
Responses to questions focusing specifically on the suprachoroidal route for drug delivery showed that 85% of the surveyed retina

specialists consider it an option for treating
macular edema associated with noninfectious
uveitis. Almost half of the respondents (48%)
agreed that this novel method of drug administration may facilitate targeted delivery of
therapeutic agents to the retina and choroid.
The procedure for administering a suprachoroidal injection is distinctly different than the
intravitreal injection procedure. Perhaps it is
not surprising, therefore, 55% of respondents
cited the need for training as an important
factor for the integration of suprachoroidal administration into clinical care. Case studies and
more information were identified as important
factors for supporting adoption of the novel
drug delivery approach by 39% and 33% of
survey respondents, respectively. Patient access
was noted to be an important factor by 29% of
the retina specialists and 23% identified a need
for patient education.
Eighty-nine percent of the retina specialists
who participated in the survey were open to

9 out of 10

retina specialists

believe alternatives are needed to treat
patients with macular edema associated
with noninfectious uveitis.
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How the

94% of respondents

89% of
retina specialists
open to training

are interested in learning more about novel
drug delivery via the suprachoroidal space.

prefer to receive it:

85% surveyed

consider drug delivery via the suprachoroidal
space as an option for patients with macular
edema associated with noninfectious uveitis.

48% of retina specialists
agree that drug delivery via the suprachoroidal
space may facilitate targeted delivery of
therapeutic agents to the retina and choroid.

receiving training on the suprachoroidal
injection technique. The survey results
showed wide variation in their preferences
for receiving the training. Although the
retina specialists’ responses to the survey
indicated significant interest in several
different educational formats, they overall
favored in-person programs.
Of the retina specialists who indicated interest in receiving training on suprachoroidal
administration, the largest proportion (54%)
preferred to receive it via in-person wet lab
sessions, 45% preferred attending in-person
workshops, 44% preferred in-person training
demonstrations, and 29% favored live programs at conferences.
Nearly half of the respondents open
to training expressed interest in online
webinars with clinicians, 36% said they
preferred virtual trainings, and 25% favored
online workshops. Sizeable proportions of
the retina specialists who were open to re-

JUNE 2022

ceiving training on suprachoroidal injection
indicated preferences for at-home (nonweb-based) formats that could consist of
using at-home study modules (38%); a demo
kit providing answers to frequently asked
questions, a brochure, and video (31%); or
at-home training using materials received
through the mail (27%).

Access to training
Triamcinolone acetonide injectable suspension for suprachoroidal injection was approved by the FDA for the treatment of macular edema associated with uveitis in October.
It is the first and only treatment approved for
injection into the suprachoroidal space.
Free training on the suprachoroidal injection technique is available through Bausch
+ Lomb. Ophthalmologists interested in
attending a Xipere training session can
register online at https://www.xipere.com/
hcp/xipere-training.
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54%

Wet lab
in person

48%

Online webinars
with clinicians

45%

In-person
workshops

44%

In-person training
demonstrations

31%

Demo kit with
FAQs, brochure
& video*

38%

At-home study
modules

36%

Virtual
trainings

29%

Live programs
at conferences

27%

At-home trainings
with materials*

25%

Online
workshops
*Mailed to home
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LIVE,
IN-PERSON
AND
VIRTUALLY

Now offered in person.

Join us in Marco Island!
DECEMBER 16-17, 2022

JW Marriott Marco Island Beach Resort • Marco Island, FL
After a successful and well received inaugural conference in 2021, PER® is
pleased to announce the 2nd Annual Ophthalmology Times® EyeCon to be
hosted beach side in Marco Island, Florida this upcoming December. This
meeting will provide attendees with the information they need to master the
myriad of recently approved and soon to be available treatment options in
the eyecare space. Given the tremendous amount of new data and therapies
for several ocular diseases, the 2nd Annual EyeCon is the perfect meeting to
upgrade your understanding of the treatment landscape, as well as address any
questions with key faculty surrounding the new treatment paradigm in disease
states like presbyopia, retinal diseases, glaucoma, and dry eye. Impactful
receptions with some of the top opinion leaders in the space will also be taking
place, allowing attendees to interact with KOLs and collaborate with colleagues.
You will have the opportunity to exchange thoughts with faculty during an
interactive Q&A within the open exchange educational sessions, as well as
gain insight into handling challenging cases with new and exciting therapies
through different patient scenarios simulated in every session. From integrating
recently approved IOLs into your armamentarium to enhancing your knowledge
in groundbreaking advances in neovascular retinal disease management, this
conference is a must-go event!

PROGRAM CO-CHAIRS

Peter J. McDonnell, MD
William Holland Wilmer
Professor of Ophthalmology
Johns Hopkins University
School of Medicine
Director, Wilmer Eye Institute
Baltimore, MD
Oluwatosin U. Smith, MD
Attending Physician
Glaucoma Associates of Texas
Associate Professor
Department of Ophthalmology
University of Texas Southwestern
Dallas, TX

BENEFITS OF ATTENDING

•

Take part in key thought leader receptions on the beach

•

Upgrade your practice through education speciﬁcally focused on applying
recently approved and new novel therapies with case-based learning

•

Apply recently released key data into your practice through thought leader
extrapolation

Accreditation/Credit Designation
Physicians’ Education Resource®, LLC, is accredited by the Accreditation Council
for Continuing Medical Education (ACCME) to provide continuing medical
education for physicians.
Physicians’ Education Resource®, LLC, designates this live AMA PRA Category 1
Credit™.
Physicians’ Education Resource®, LLC is approved by the California Board of
Registered Nursing Provider #16669, for Contact Hours.

To learn more, view with smartphone or visit the link below

gotop e r.com/ EC- OPH T

gene therapy

Genetic testing for keratoconus
may offer new guideline
Patient location, genetic makeup are often key factors in diagnosis
By Lynda Charters;
Reviewed by Sumit Garg, MD

Great strides have been made in recognizing
and treating keratoconus. With the rapid
advances in this field, the next logical step is
determining the role of genetic testing in this
patient population.
The pathway to diagnosing keratoconus
is not always free of roadblocks. As Sumit
Garg, MD, pointed out, the diagnosis can
depend on where a patient lives and their
genetic makeup. He is a professor of cataract,
corneal, and refractive surgery at the Gavin
Herbert Eye Institute, University of California, Irvine. “The keratoconus prevalence is
individualized and can be prevalent in up to
5% of particular populations as shown in a
recent study,” he said.1
Recent imaging technologies, such as
optical coherence tomography, have identified thinning of corneal tissue over the cone.
Wavefront aberrometry shows higher order
aberrations that may facilitate the diagnosis
of keratoconus.
Garg said keratoconus has 2 components:
genetic and environmental. The latter, he said,
includes allergies and eye rubbing (during
waking and sleeping hours), which is a huge
driver of keratoconus progression. If eye rubbing persists, progression can occur despite
cross-linking treatment.
Genetic testing in these patients is in its
infancy. AvaGen75 (Avellino), he reported,
is the first such test that looks at variants of
genes reported to be associated with keratoconus. “The test, which looks at 75 genes and
more than 2000 variants, provides a scale
ranging from 0 to 100 that defines the genetic
risk of a patient developing keratoconus,”
Garg said.

June 2022

A chart can help assess a patient's risk for keratoconus.
The manufacturer reports that the test
provides an objective polygenic keratoconus
risk score from data based on multiple gene
clusters that have a high correlation with keratoconus, with the goal of providing an early
diagnosis. Garg emphasized that keratoconus
is polygenic and not binary (ie, the presence
of genes does not necessarily mean a patient
has clinical evidence of keratoconus). Garg
also cited a study2 that found that when
genetic testing is coupled with advanced imaging, the chances of identifying keratoconus
early are greater.
In his practice, he is offering genetic testing
as an option, especially when there is a
suspicion of keratoconus. Those who request
a refractive surgery and those with family
members who have been diagnosed with
keratoconus are also offered testing.
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Representative results of
genetic testing
Garg recounted the case of a woman, aged 32
years, who was referred for an ocular evaluation for a possible LASIK procedure. The
patient was highly myopic with high cylinder,
but her vision had been stable. The best-corrected vision was 20/20 bilaterally; she denied
eye rubbing.
The topography maps indicated possible
posterior changes, with some steepening in
the corneal center, and changes on the ABCD
score. The Kmax values were generally thin
overall. The patient had no family history of
keratoconus. Genetic testing showed moderate
to high risk of keratoconus. The decision was
made to not perform the refractive procedure
and to perform a follow-up examination in 6
Continues on page 23 : Guideline

Cutting-edge Advancements

The first and only FDA-approved, single-dose,
sustained-release, intracameral steroid for the
treatment of postoperative inflammation1-3

For Post-Cataract Surgery Inflammation

Target the Site

1-3

Learn more at DEXYCU.com

With a single injection at the end of cataract surgery, anti-inflammatory efficacy
begins as early as day 1 and continues through day 301*
• The percentage of patients who received DEXYCU® (dexamethasone intraocular suspension) 9% (517 mcg) who had anterior chamber cell clearing on day 8
was 60% (n=94/156) vs 20% (n=16/80) in the placebo group1
• The cumulative percentage of subjects receiving rescue medication of ocular steroid or nonsteroidal anti-inflammatory drug (NSAID) by day 30
was significantly lower in the DEXYCU (517 mcg) treatment group (20%; n=31/156) compared to placebo (54%; n=43/80)1
*DEXYCU was studied in a randomized, double-masked, placebo-controlled trial. Patients received either DEXYCU or a vehicle administered by a physician at the end of the surgical
procedure. The primary endpoint was the proportion of patients with anterior chamber cell clearing (cell score=0) on postoperative day 8.

INDICATION AND USAGE
DEXYCU® (dexamethasone intraocular suspension) 9% is indicated
for the treatment of postoperative inflammation.
IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Increase in Intraocular Pressure
• Prolonged use of corticosteroids, including DEXYCU, may result in glaucoma
with damage to the optic nerve, defects in visual acuity and fields of vision
• Steroids should be used with caution in the presence of glaucoma
Delayed Healing
• The use of steroids after cataract surgery may delay healing and increase
the incidence of bleb formation
• In those diseases causing thinning of the cornea or sclera, perforations
have been known to occur with the use of corticosteroids
Exacerbation of Infection
• The use of DEXYCU, as with other ophthalmic corticosteroids, is not
recommended in the presence of most active viral diseases of the cornea and
conjunctiva including epithelial herpes simplex keratitis (dendritic keratitis),
vaccinia, and varicella, and also in mycobacterial infection of the eye and fungal
disease of ocular structures

• Use of a corticosteroid in the treatment of patients with a history of herpes
simplex requires caution and may prolong the course and may exacerbate
the severity of many viral infections
• Fungal infections of the cornea are particularly prone to coincidentally
develop with long-term local steroid application and must be considered
in any persistent corneal ulceration where a steroid has been used or is in use.
Fungal culture should be taken when appropriate
• Prolonged use of corticosteroids may suppress the host response and
thus increase the hazard of secondary ocular infections. In acute purulent
conditions, steroids may mask infection or enhance existing infection
Cataract Progression
• The use of corticosteroids in phakic individuals may promote the development
of posterior subcapsular cataracts
ADVERSE REACTIONS
• The most commonly reported adverse reactions occurred in 5-15%
of subjects and included increases in intraocular pressure, corneal
edema and iritis
Please see brief summary of full Prescribing Information
on adjacent page.
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Dexamethasone intracameral drug-delivery suspension for inflammation associated with cataract surgery: a randomized, placebo-controlled, phase III trial. Ophthalmology.
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DEXYCU (dexamethasone intraocular suspension) 9%,
for intraocular administration
Initial U.S. Approval: 1958
BRIEF SUMMARY: Please see package insert for full prescribing information.
1 INDICATIONS AND USAGE
DEXYCU (dexamethasone intraocular suspension) 9% is indicated
for the treatment of postoperative inflammation.
4 CONTRAINDICATIONS
None.
5 WARNINGS AND PRECAUTIONS
5.1 Increase in Intraocular Pressure
Prolonged use of corticosteroids including DEXYCU may result in glaucoma
with damage to the optic nerve, defects in visual acuity and fields of vision.
Steroids should be used with caution in the presence of glaucoma.
5.2 Delayed Healing
The use of steroids after cataract surgery may delay healing and increase the
incidence of bleb formation. In those diseases causing thinning of the cornea
or sclera, perforations have been known to occur with the use of corticosteroids.
5.3 Exacerbation of Infection
The use of DEXYCU, as with other ophthalmic corticosteroids,
is not recommended in the presence of most active viral diseases of the
cornea and conjunctiva including epithelial herpes simplex keratitis
(dendritic keratitis), vaccinia, and varicella, and also in mycobacterial infection
of the eye and fungal disease of ocular structures.
Employment of a corticosteroid medication in the treatment of patients
with a history of herpes simplex requires caution. Use of ocular steroids may
prolong the course and may exacerbate the severity of many viral infections of
the eye (including herpes simplex). Fungal infections of the cornea are
particularly prone to develop coincidentally with long-term local steroid
application. Fungus invasion must be considered in any persistent corneal
ulceration where a steroid has been used or is in use. Fungal culture should
be taken when appropriate.
Prolonged use of corticosteroids may suppress the host response and
thus increase the hazard of secondary ocular infections. In acute purulent
conditions, steroids may mask infection or enhance existing infection.
5.4 Cataract Progression
The use of corticosteroids in phakic individuals may promote the development
of posterior subcapsular cataracts.
6 ADVERSE REACTIONS
The following adverse reactions are described elsewhere in the labeling:
• Increase in Intraocular Pressure [see Warnings and Precautions (5.1)]
• Delayed Healing [see Warnings and Precautions (5.2)]
• Infection Exacerbation [see Warnings and Precautions (5.3)]
• Cataract Progression [see Warnings and Precautions (5.4)]

6.1 Clinical Trials Experience
Because clinical studies are conducted under widely varying conditions,
adverse reaction rates observed in the clinical studies of a drug cannot
be directly compared to rates in the clinical studies of another drug and
may not reflect the rates observed in practice.
The following adverse events rates are derived from three clinical trials
in which 339 patients received the 517 microgram dose of DEXYCU. The most
commonly reported adverse reactions occurred in 5-15% of subjects and
included increases in intraocular pressure, corneal edema and iritis. Other
ocular adverse reactions occurring in 1-5% of subjects included, corneal
endothelial cell loss, blepharitis, eye pain, cystoid macular edema, dry eye,
ocular inflammation, posterior capsule opacification, blurred vision, reduced
visual acuity, vitreous floaters, foreign body sensation, photophobia,
and vitreous detachment.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of DEXYCU
(dexamethasone intraocular suspension) in pregnant women. Topical ocular
administration of dexamethasone in mice and rabbits during the period
of organogenesis produced cleft palate and embryofetal death in mice and
malformations of abdominal wall/intestines and kidneys in rabbits at doses
7 and 5 times higher than the injected recommended human ophthalmic dose
(RHOD) of DEXYCU (517 micrograms dexamethasone), respectively
[see Data in the full prescribing information].
In the US general population the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2 to 4%
and 15 to 20%, respectively.
8.2 Lactation
Risk Summary
Systemically administered corticosteroids are present in human milk and
can suppress growth, interfere with endogenous corticosteroid production,
or cause other unwanted effects. There is no information regarding the
presence of injected DEXYCU in human milk, the effects on breastfed infants,
or the effects on milk production to inform risk of DEXYCU to an infant during
lactation. The developmental and health benefits of breastfeeding should
be considered, along with the mother’s clinical need for DEXYCU and any
potential adverse effects on the breastfed child from DEXYCU.
8.4 Pediatric Use
Safety and effectiveness of DEXYCU in pediatric patients have not
been established.
8.5 Geriatric Use
No overall differences in safety or effectiveness have been observed
between older and younger patients.
Manufactured for: EyePoint Pharmaceuticals US, Inc. Watertown, MA 02472
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months. If progressive, corneal cross-linking
could be considered. If follow-up shows no
progression, an implantable collamer lens can be
considered.
A second case was that of a woman, aged 31
years, who presented after being evaluated for
LASIK in another practice, where a photorefractive keratectomy was recommended. The
patient, who was a mild myope with low cylinder, had no recent refractive changes and she
denied eye rubbing. The best-corrected vision
was 20/20. The maps did not show any abnormality. The genetic testing was inconclusive.
The patient became pregnant and any refractive
considerations were postponed.
A third case was that of a man, aged 27 years,
who presented for a LASIK evaluation. The
patient was a mild myope and previously wore
contact lenses. The refraction was stable. His
maps showed slight corneal thinning but a good
residual stromal bed. His father had a history of
keratoconus. Genetic testing is the next step and
may help in the treatment plan, Garg said.
“Genetic testing is new and holds a lot of
promise,” Garg concluded. “It helps us to
risk-stratify our patients, help with clinical
quandaries, and hopefully will facilitate earlier
diagnosis and screening for keratoconus. It is
important that the disease is not binary but
rather a spectrum. Patients must understand
that if they undergo genetic testing it will not
determine whether they have keratoconus.
Genetic testing will provide another data point
to help identify keratoconus.”

Imaging of patients'
eyes that show the
status of the disease.
(Images courtesy of Sumit
Garg, MD)

Sumit Garg, MD
E: gargs@uci.edu

This article is adapted from Garg’s presentation at
the American Society of Cataract and Refractive Surgery’s 2022 annual meeting in Washington, DC. He is
a consultant to Avellino and Glaukos.
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PANTHER Study: 1-year results for
fluocinolone acetonide intravitreal implant
Impact of intravitreal implant in eyes with active noninfectious posterior uveitis.
By Sumit Sharma, MD

The FDA-approved fluocinolone acetonide
intravitreal implant, 0.18 mg (Yutiq; EyePoint
Pharmaceuticals) is a low-dose steroid implant
indicated for the treatment of chronic noninfectious uveitis affecting the posterior segment
of the eye.1 It is known to provide excellent
control of retinal inflammation in noninfectious
uveitis, and previous clinical data have demonstrated a favorable safety profile.2
To explore inflammation control in patients
with ongoing, active noninfectious uveitis, we
developed the PANTHER study (NCT04340505).
PANTHER is an ongoing, prospective, investigator-initiated study analyzing the use of the
fluocinolone acetonide implant in patients with
active noninfectious uveitis (N = 31).
Fluorescein angiography (FA) and optical
coherence tomography (OCT) are mainstays of
monitoring noninfectious uveitis affecting the
posterior segment. FA images can show leakage, whereas OCT does not show frank cystoid
macular edema. By contrast, OCT can show
significant cystoid macular edema, whereas FA
images have minimal leakage. For these reasons, PANTHER focuses on both ultrawide-field
FA and OCT images at baseline and following
the fluocinolone acetonide implant.
The primary outcome measures in PANTHER
are the incidences of inflammation control and
recurrence following the fluocinolone acetonide
implant. Imaging measures were assessed using
semiautomated analysis, which allows us to
quantify the amount of leakage seen on FA and
changes in central subfield thickness via OCT. A
key distinguishing factor of PANTHER is that all
included patients had active uveitis at baseline.
Of the 31 patients initially enrolled, 29 patients
continued through the 1-year mark.
At 1 year, it was interesting to find that
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Figure. Examples of improvement and failure following treatment with fluocinolone
intravitreal implant on OCT (top row) and FA (bottom row). (Images courtesy of Sumit Sharma, MD)
patients had a high chance of needing rescue
therapy within the first 6 months (38% of patients), but after 6 months the need for rescue
therapy decreased significantly (7% of patients).
Thirteen of 29 patients received rescue therapy in the first year. Of the 13, 6 received a repeat fluocinolone acetonide implant. Of those
treated with a second implant, 3 improved, 1
had no response, and 2 await follow-up.
At 1 year, FA and OCT measures were worse
on average in patients who needed rescue
therapy compared with nonrescue patients. At
baseline, patients who had more leakage on FA
and edema on OCT were more likely to need
rescue therapy. There was a larger difference in
OCT measures between rescued and nonrescued patients compared with FA metrics.
Additionally, the safety data are reassuring.
None of the patients needed incisional surgery,
and no serious adverse events were reported.
Even though there was a high rescue rate
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after 1 year, the patients who did well did
exceptionally well. Because a large portion of
patients in the clinical trials for the fluocinolone
acetonide implant had inactive noninfectious
uveitis at baseline, it is to be expected that the
rescue rate would be different in this study
because all patients had active noninfectious
uveitis.3,4 We look forward to obtaining more
long-term data in years 2 and 3.
Sumit Sharma, MD
P: 800-223-2273

Sharma practices at the Cole Eye Institute in Cleveland, Ohio.
He is a consultant/contractor with AbbVie, Alimera, Bausch
& Lomb, EyePoint Pharmaceuticals, Regeneron, Genentech/
Roche, Clearside Biomedical, and receives financial support
from Gilead, Genentech/Roche, Santen, and IONIS.
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Concerns arise for patients with
glaucoma following up after pandemic
Study finds that older adults had an increased risk of missing periodic evaluations

A high percentage of patients diagnosed with
glaucoma missed follow-up evaluations 15
months after glaucoma appointments were
cancelled during the COVID-19 pandemic,
according to investigators. After examinations
resumed, investigators found that many of
the established patients who did not return

1,057

APPOINTMENTS
CANCELLED

STILL NO FOLLOW-UP:
43.2%
34.1

%

30.4

%
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AFTER

6 MONTHS
AFTER

12 MONTHS
AFTER

15 MONTHS

for follow-up evaluations tended to be older
than 80. The results suggested reviewing policies concerning follow-up visits and finding
novel methods of providing care for vulnerable populations, particularly the elderly
during a pandemic, according to Catherine
Wang, MS, of the University of Illinois College
of Medicine at Chicago.
Wang, along with colleagues from the
Illinois Eye and Ear Infirmary, Department
of Ophthalmology and Visual Sciences at the
University of Illinois at Chicago, conducted a
retrospective chart review study to determine
the percentages of patients who returned
for evaluations at 6 months, 12 months, and
later, following examination cancellation. The
study also sought to determine the demographic and socioeconomic factors that may
be related to the patients who did not return
for evaluation after 15 months, as well as the
effects that the lack of follow-up care had on
patients with glaucoma.

Chart review findings
The investigators found that 1057 appointments had been cancelled. More than half
(55.8%) were established glaucoma patients,
whereas 12.6% were new, as-yet-unevaluated patients. Of those diagnosed
with glaucoma, 56.8% returned for
a followed-up visit within 6 months,
65.9% returned within 12 months, and
69.6% returned within 15 months, which
extended from March 15, 2020, to April 30,
2020. At the 15-month mark, 30.4% of the
established patients had not returned for
follow-up visits following the lockdown.
When the ages of the patients in the glaucoma service were analyzed, those who did
not attend a follow-up examination tended to
be older, according to Wang. Those who were
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82 years and older were disproportionately
represented. However, the area of residence
was not a significant factor.
Wang pointed out that the American Academy of Ophthalmology Preferred Practice
Patterns1 state that patients with glaucoma
should be evaluated by an ophthalmologist
at a minimum of every 12 months. “Our
study showed that a high rate of established
patients missed follow-up visits at 15 months
after examinations were cancelled because of
COVID-19 mandates,” she said.
Age seemed to be the predominating factor
in these results and travel and socioeconomic
factors did not. Wang also noted that outreach
is needed to determine whether the patients
sought eye care from other facilities.
Wang emphasized that with future potential
outbreaks of the virus, examinations may
again decrease, and the consequences highlighted by the current study should prompt an
evaluation of policies about patient follow-up
and the need for establishing novel approaches to provision of care for the vulnerable older
adult population.
Catherine Wang, MS
E: cwang257@uic.edu

This article is adapted from Wang’s presentation at the 2022 American Glaucoma Society Annual Meeting in Nashville. She has no
financial interest in this subject matter. Wang
was joined in this study by Samuel Cubillos;
Julia May; Angelica C. Scanzera, OD; Ahmad A.
Aref, MD; Deepak P. Edward, MD; and Thasarat S.
Vajaranant, MD.
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Driving with
glaucoma?

Steer clear of issues
Driving is a primary activity for most individuals, and the need to give this up can affect
them psychologically. Elderly patients who
stop driving have decreased quality of life,
high rates of depression, and are 5 times more
likely to enter a long-term care facility.
However, accident rates are much higher
among patients with glaucoma and increase
with severity of the disease. Therefore, ophthalmologists and patients who have glaucoma should engage in serious discussions
about driving.
Driving performance in patients with glaucoma is affected by deficits observed in lane
maintenance, scanning, and speed, according
to Sarwat Salim, MD, professor of ophthalmology and director of Glaucoma Services,
Tufts University School of Medicine, Boston,
Massachusetts.
Salim said studies performed using driving
simulators report that peripheral visual loss
of less than 100° on the horizontal visual field
may increase accident risk.
Patients with glaucoma, especially those in
whom both eyes are affected, perceive more
difficulty with driving than those without
glaucoma, she noted. In some cases, this
misperception results in their prematurely
stopping driving when they still could do so
safely. Patients exhibit a range of scenarios
and may not discuss driving issues with their
ophthalmologists. Some patients with intact
central vision despite peripheral loss may not
realize they could be at risk, some fear the loss
of their license, and some continue to drive
despite poor vision.
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Ophthalmic intervention
Salim said ophthalmologists should do better
with this patient population by focusing more
on function rather than just on objective clinical measures. Physicians should continue to
have conversations and assess patients before
the decision is reached to stop driving. This
may increase adherence to therapy for some
patients, she advised.
There is no consensus in the United States
regarding rules for driving with glaucoma. The
required visual acuity measurements can range
from 20/40 to 20/100 and the visual fields from
55° to 150°. Some states require unsafe drivers
to be reported; others do not. Likewise, some
states protect physician confidentiality and
immunity whereas others do not.
In addition, state regulations can be very
unclear regarding the type of visual fields and
the stimulus size. The binocular Esterman
visual field test is used most often to assess
driving performance. The horizontal span is
about 160°. The various state requirements are
available online through the American Medical
Association and American Academy of Ophthalmology (AAO).
Salim said she advises physicians to be
proactive and ask whether patients are still
driving, recognize fitness to do so, be aware
of their state’s requirements, guide patients
about driving fitness, and refer them to vision
rehabilitation as needed.
She said the AAO Preferred Practice
Patterns state that patients with visual acuity
of less than 20/40, visual field loss, or
reduced contrast sensitivity should be
referred for a low-vision evaluation.
Salim reported a startling statistic.
“The prevalence of low vision, last
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estimated in 2010, found that 3 million individuals over age 40 years in the US had low
vision,” she said.
Specific groups are affected more by low
vision. The highest prevalence rates are seen
in African American patients, followed by
Hispanic patients, and these populations are
disproportionately affected by glaucoma.
Another data point, according to Salim, is
that only 10% of patients with low vision are
referred for visual rehabilitation. Of these,
only 14% have received a diagnosis of glaucoma, which she described as disappointing.
Another challenge for physicians is telling
patients they can no longer drive safely. These
scenarios, which can be emotional and time
consuming, are best carried out in the presence of family members. Patient and public
safety should be emphasized, she advised.
Another resource for patients is a referral to
social workers to discuss alternative transportation options.
There should also be a discussion with
patients regarding the difference between
legality and safety.
“Although some patients may be legally
eligible to drive, they may not be safe to do
so because of neurocognitive issues or other
comorbidities associated with their sensory or
motor abilities,” Salim said.
For those patients, coordination with the
primary care doctor is also important.
Sarwat Salim, MD, FACS
E: ssalim@tuftsmedicalcenter.org

This article is adapted from Salim’s presentation at the American Society of Cataract and
Refractive Surgery’s 2022 annual meeting in
Washington, DC. She has no financial interest in
this subject matter.
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Intracanalicular insert is linked
to reduced hyperemia and itching
Study confirms efficacy of punctal occlusion for allergic conjunctivitis
By Steven M. Silverstein, MD, FACS

not only does punctal occlusion using a polyethylene glycol hydrogel insert with no active
ingredient not worsen or prolong symptoms,
In 2021, Ocular Therapeutix expanded the
but on its own was associated with a decrease
indications for dexamethasone ophthalmic
in hyperemia and patient-reported subjective
insert 0.4 mg (Dextenza) upon its FDA approval
itching.3 This post hoc pooled analysis
to treat ocular itching associated with
allergic conjunctivitis (AC). It is the first
included data from 128 subjects who
such physician-administered intracanreceived the placebo-vehicle insert
alicular insert that delivers a preservaas part of the 3 randomized masked
tive-free drug, lasting up to 30 days.1
clinical trials of dexamethasone
ophthalmic insert 0.4 mg using a
The intracanalicular insert was
modified repeat Conjunctival Allergen
originally approved in 2018 for the
Steven M. Silverstein,
Challenge Model (Ora-CAC). The insert
treatment of ocular pain after ophthalMD, FACS
hydrates and swells to fit the canalicmic surgery. In 2019, the drug-delivery
ulus, occluding the punctum. The medication is
platform received an added indication for postreleased over 30 days with the hydrogel dissolvoperative ocular inflammation. It is undergoing
ing and flushing through the lacrimal system.
clinical studies for the short-term treatment of
Ocular itch scores decreased over a 1-month
the signs and symptoms of dry eye disease.
period following punctal occlusion: on days 7,
The current approval for ocular itching
14, and 28, ocular itching scores were statisassociated with AC was based on the results of
tically significantly reduced from baseline (P
3 randomized, multicenter, vehicle-controlled
< .05). Following punctal occlusion, post-CAC
studies that included 255 patients with a positive
conjunctival redness scores decreased from
history of ocular allergies and positive skin test
baseline for 1 month. On days 7, 14, and 28,
reaction to perennial and seasonal allergens. 2
conjunctival redness scores were statistically
The dexamethasone insert was associated with
significantly reduced from baseline (P < .05).
lower mean ocular itching scores vs vehicle at
all time points throughout the study duration of
up to 30 days. In terms of safety, just 3.2% of paExperience with insert, practical
tients experienced a transient elevation of IOP.2
perspective
The dexamethasone-eluting insert gives us
a very powerful treatment option that can
Effect of intracanalicular insert
be used either as a stand-alone method of
without dexamethasone
treatment or in conjunction with a nonsteroidal
In the years since the introduction of punctopical medication if the patient’s symptoms
tal plugs, eye care practitioners have been
are more moderate to severe. As one of the
concerned that their use could trap allergens
principal investigators, I was masked to who
in the ocular adnexa and on the ocular surface.
had placebo vs the investigational product, but
The question was, if allergens were not allowed
it was clear that some patients were having a
to dilute with the tear film and be cleared
tremendous response. The data bore this out
promptly, could patients experience prolonged
with statistical significance; treated patients
or worsening disease symptomatology?
demonstrated decreased subjective symptoms
A study exploring this question found that
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of AC and decreased conjunctival hyperemia. It
works, it is straightforward to insert, and it does
not require the physician to make any adjustments to their practice flow and scheduling.
Using the dexamethasone-containing insert
for AC treatment will be similar to our use of
punctal plugs in patients with dry eye, with the
puncta dilated and the moisture dried. The user
must stretch the lid, pulling it temporally to
straighten the puncta and canaliculus to allow
the insert to slide in easily. As with giving a patient a dry eye diagnosis and inserting a punctal
plug at that time, there is no reason to have
patients return for a separate appointment.
We can keep an inventory of dexamethasone
ophthalmic insert 0.4 mg on hand and place
it when the patient is in the chair and symptomatic. I have been gratified by how quickly
patients improve once the insert is in place, as
evidenced by not only the slit-lamp examination but more importantly how much better
they feel.

Bypassing toxicity risks, adherence
issues associated with drops
A major benefit of the intracanicular insert is
that it does not require patient adherence and
avoids the overuse of medication as can happen
in patients symptomatic with allergic conjunctivitis. This timed and titrated dose of dexamethasone is a real game changer for our treatment
regimens, removing concerns around misuse as
well as the worry of the potential for significant
or prolonged elevated IOP.
We know from our use of dexamethasone
ophthalmic insert 0.4 mg to alleviate postoperative pain and inflammation that patients
are very happy to have 1 less medication to
remember. Decreasing the burden of eye drops
increases adherence and decreases the potenContinues on page 32 : Hyperemia
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Difference maps key to slowing
keratoconus in patients
Progression before cross-linking often can be identified over months
By Lynda Charters;
Reviewed by William B. Trattler, MD

Keratoconus is a progressive disease that leads
to steep and irregular shaped corneas with loss
of best-corrected vison, and its progression can
occur at any age. Although disease progression
is usually more likely and rapid in children and
young adults, it also can occur in patients in
their 50s, 60s, and 70s.
Fortunately, corneal collagen cross-linking is FDA-approved and has been shown in
hundreds of clinical trials to effectively halt
progression of keratoconus in most patients by
strengthening the cornea, which stabilizes and
often improves the corneal shape.
Although corneas are made stronger by
the cross-linking procedure, progression of
keratoconus can still occur in a small percentage of cases. Risk factors for progression after
cross-linking include continued eye rubbing
and young age. Because progression of keratoconus can occur in any patient, it is important
that clinicians follow the corneal shape of
patients with keratoconus over time, to help
identify progression. William Trattler, MD, the
director of Cornea, Center for Excellence in Eye
Care, Miami, Florida, shared his experience

HYPEREMIA
( Continued from page 30 )

tial risk of medicamentosa and epithelial surface
toxicity from multiple exposures to preservatives. Patients like the convenience and doctors
appreciate the safety, consistency, and efficacy
of the product for surgical indications as well
as allergic conjunctivitis. This really is another
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with this patient population and what clinicians
can look for.
“Cross-linking helps stop progression of
keratoconus, but the ability of cross-linking to
prevent progression is not 100%,” he commented, noting that physicians report the risk of progression following cross-linking can range from
1% to 7% of eyes. Progression of keratoconus
before cross-linking can often be identified over
months, with younger patients, patients with
steeper corneas, and patients who continue to
rub their eyes at highest risk for quicker progression. Following cross-linking, progression
(when it occurs) happens slowly and may only
become apparent over months or years.
In light of this, Trattler recommends serial
evaluations of patients regardless of their
treatment status. For patients at high risk of
progression, cross-linking should be considered as a first step to prevent worsening of the
corneal shape, which can lead to permanent
visual loss.
When following patients over time before
cross-linking, consider seeing patients for
repeat measurements after 3 to 6 months if
they are young and have borderline keratoconus. Evaluations should typically include
uncorrected and best-corrected visual acuity,

advance in our efforts to get away from topical
eye drops.

Conclusion
One of the most powerful statements about the
efficacy and benefit of this product is the fact that
the FDA has given it 3 on-label different indications for treatment in various sites of care, which
should be very reassuring to doctors and patients
regarding its safety, efficacy, and ease of use.
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refraction, and corneal shape measurements
with topography and/or tomography. Changes
of these parameters should be measured over
time. For corneal shape, comparison maps, also
called difference maps, can help highlight areas
of the cornea that change shape over time.
Trattler emphasized the importance of
measuring the changes over time in his report
of the case of a patient, age 20 years, with slight
inferior corneal steepening. After only 2 years
following the initial evaluation, corneal steepening had increased significantly.

Difference maps
Although various numbers can be followed
over time, including the I/S value, KMax, and
Belin-Ambrosio Display score, Trattler recommends using difference maps above all other
tools in his evaluations of patients who have
been diagnosed with keratoconus.
Trattler recounted the case of a boy, age 10
years, evaluated initially and the progression
that occurred within 3 months of that evaluation. The KMax progressed from 58.7 to 63. The
difference map demonstrated that the steep
part of the cornea became steeper, and the flap
part of the cornea flattened further, resulting
Continues on page 35 : Cross-linking

Steven M. Silverstein, MD, FACS
E: ssilverstein@silversteineyecenters.com

Silverstein is president of Silverstein Eye Centers and professor of ophthalmology at the University of Missouri School of
Medicine. He is an adviser for Ocular Therapeutix.
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Empowered Refractive
Decision Making
Total ocular refractive measurements and optimized algorithms
that help you prevent refractive surprises.1-4
References 1. ORA SYSTEM® Operator’s Manual. 2015. 2. Lanchulev T, Hoffer K, Yoo S, et al. Intraoperative refractive biometry for predicting intraocular lens power calculation after prior myopic refractive surgery.
Ophthalmology. 2014;121(1):57-60. 3. Woodcock MG, Lehmann R, Cionni RJ, et al. Intraoperative aberrometry versus standard preoperative biometry and a toric IOL calculator for bilateral toric IOL implantation with a
femtosecond laser: one month results. J Cataract Refract Surg. 2016;42:817-825. • The purpose of the study was to compare astigmatic outcomes in patients with bilateral cataracts having toric IOL implantation with
intraoperative aberrometry measurements in 1 eye and standard power calculation and a toric IOL calculator with inked axis marking in the contralateral eye. 4. Cionni ASCRS 2018 paper presentation. • Analysis of an
Intraoperative Aberrometry Database: Outcomes of a Toric IOL for Low Astigmatism. The purpose of this study was to evaluate the outcomes of the ORA SYSTEM® power calculation compared to the surgeon’s preoperative
power calculation in eyes implanted with AcrySof® IQ T3 IOLs. This was a retrospective analysis of data from patients who underwent cataract extraction by phacoemulsification in at least one eye with the use of the ORA
SYSTEM®.
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Time is the key when treating
vernal keratoconjunctivitis
Early recognition of disease leads to improved outcomes for patients
By Lynda Charters;
Reviewed by Leonard Bielory, MD

largely because the later involvement of the
cornea can be misleading.
This limited awareness is the focus for
Bielory, who emphasized it as a barrier to
Vernal keratoconjunctivitis (VKC) is rare
timely identification and management of this
and may not be in the forefront of clinidisruptive ocular surface disorder. VKC frecians’ minds when evaluating a child with a
quently is initially misidentified as an allergy
persistent allergic ocular surface complaint.
or infection, and referral to a specialist often
In fact, 88% of clinicians in a study reported
is delayed until symptoms become severe.
by Leonard Bielory, MD, noted that primary
Bielory is a professor of medicine, allergy,
care physicians and pediatricians commonly
immunology, and ophthalmology at Hackenunderdiagnose or misdiagnose the disorder—
sack Meridian School of Medicine in Nutley,
which then goes untreated or undertreated—
New Jersey; an
adjunct professor at
the Center of Aerobiological Research
ORA SYSTEM® Technology - IMPORTANT PRODUCT INFORMATION
at Rutgers University
CAUTION: Federal (USA) law restricts this device to the sale by or on the order of a physician. INDICATIONS:
in New Brunswick,
Federal (USA) law restricts this device to sale by, or on the order of, a physician. INTENDED USE: The ORA
SYSTEM® technology utilizes wavefront aberrometry data to measure and analyze the refractive power of the
New Jersey; and dieye (i.e. sphere, cylinder, and axis measurements) to support cataract surgical procedures.
rector of the Center
WARNINGS AND PRECAUTIONS: The following conditions may make it difficult to obtain accurate readings
of Aerobiological
using the ORA SYSTEM® technology:
• Patients having progressive retinal pathology such as diabetic retinopathy, macular degeneration, or any other
Research at Kean
pathology that the physician deems would interfere with patient fixation;
University in Union,
• Patients having corneal pathology such as Fuchs’, EBMD, keratoconus, advanced pterygium impairing the
New Jersey.
cornea, or any other pathology that the physician deems would interfere with the measurement process;

• Patients for which the preoperative regimen includes residual viscous substances left on the corneal surface
such as lidocaine gel or viscoelastics;
• Visually significant media opacity, such as prominent floaters or asteroid hyalosis, will either limit or prohibit
the measurement process; or
• Patients having received retro or peribulbar block or any other treatment that impairs their ability to visualize
the fixation light.
• Use of iris hooks during an ORA SYSTEM® technology image capture will yield inaccurate measurements.
In addition:
• Significant central corneal irregularities resulting in higher order aberrations might yield inaccurate refractive
measurements.
• Post refractive keratectomy eyes might yield inaccurate refractive measurement.
• The safety and effectiveness of using the data from the ORA SYSTEM® have not been established for
determining treatments involving higher order aberrations of the eye such as coma and spherical aberrations.
• ORA SYSTEM® technology is intended for use by qualified health personnel only.
• Improper use of this device may result in exposure to dangerous voltage or hazardous laser-like radiation
exposure. DO NOT OPERATE the ORA SYSTEM® in the presence of flammable anesthetics or volatile solvents
such as alcohol or benzene, or in locations that present an explosion hazard.
ATTENTION: Refer to the ORA SYSTEM® Operator’s Manual for a complete description of proper use and
maintenance, as well as a complete list of contraindications, warnings and precautions.

The VKC enigma
VKC—a progressive,
vision-threatening
condition that begins
in the warm months
worldwide—can lead
clinicians to believe
it is just springtime
(or “vernal”) allergic
conjunctivitis. The
corneal inflammatory component,
however, emerges
later and is recurring. The key factor,
Bielory said, is that

VKC should be considered in children who
present with a persistent ocular allergic complaint that may be the more pronounced type
of conjunctivitis that can affect the cornea.
“The condition is thought to mislead clinicians
into thinking it is just a seasonal problem [but
it] may also have a perennial component that
develops with time,” he stated.
A clue to diagnosing VKC may emerge when
parents report using OTC ocular treatments to
no avail. “This should be the trigger to additional, more thoughtful involvement by their
clinicians, such as referral to allergy specialists
and ophthalmologists,” Bielory advised.
The following timeline may be helpful.
Bielory explained that during the patient’s
first season with an ocular reaction, vernal
conjunctivitis and seasonal conjunctivitis
may have similar presentations. During the
second season of the allergic response, the
vernal component (associated with warmth
and different regional pollinating seasons)
begins to progress more than the seasonal
component, which remains seasonal. Then,
possibly during the second and third seasons,
a great degree of progression may be seen
during the year of sensitization, while keeping in mind that there are individual degrees
of progression among patients. The patient
then moves into the clinical phase.
Bielory explained that a confounding
factor in the diagnosis of VKC is how allergies
develop (ie, over time). Immunoglobulin G
antibodies inherited from the mothers protect
babies for about 6 months. Immunoglobulin E,
the allergy antibody, requires exposure to an
offending agent over time followed by development of the immune system against that agent.
Allergies may begin to manifest in babies
from 6 to 9 months after birth. Allergies
exhibit nasal and ocular symptoms (rhinocon-
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Figure. This image shows some cornea and
conjunctiva findings in vernal conjunctivitis.
(Image courtesy of Leonard Bielory, MD)

junctivitis) in almost equal proportions, which
physicians also should know.
During the second year for children with
developing VKC, symptoms worsen and
become more unresponsive to treatment. An
allergy workup is needed, but when ocular steroids are prescribed and the patient does not
improve, clinicians should suspect something
more than seasonal allergic conjunctivitis (ie,
the vernal component), Bielory said.

VKC appearance
Minor VKC symptoms include photophobia,
tearing, burning, and pruritus, with minimal impact on patient quality of life. This

CROSS-LINKING
( Continued from page 32 )

in a significant worsening of irregular corneal
astigmatism that resulted in loss of best-corrected vision.
Another patient presented with a truncated
bow tie pattern in the central cornea and slight
inferior steepening. After delaying cross-linking for 18 months, the corneal shape changed
substantially, with both increased steepening
inferiorly and flattening superiorly.
Substantial changes do not only happen in
young patients but can also occur in patients in
their fifth and sixth decades of life, as Trattler

OphthalmologyTimes.com

scenario often is misdiagnosed as pink eye or
allergic conjunctivitis.
Moderate VKC symptoms can include
photophobia, pruritus, and discharge of mucus
with moderate size and number of cobblestone papillae in the upper tarsal conjunctiva
or around the edge of the cornea (limbal form
of VKC). Moreover, patient quality of life is
moderately affected.
Severe symptoms of photophobia, pruritus,
and discharge of mucus are accompanied by
large cobblestone papillae, punctate epithelial
erosions, and Horner-Trantas dots. Quality of
life is substantially affected and the disease
potentially can threaten vision if left untreated
as it starts to affect the visual axis of the cornea.

VKC treatment
Within this less-than-clear clinical picture, several treatments can also be called into play. As
mentioned previously, OTC ocular treatments
will not work. Use of oral antihistamines may
cause increased ocular dryness over and above
the abnormal tear film development in the
vernal component.
“With antihistamines, there begins to be
an increase in tear film dysfunction that
comes with the allergy affecting the
ocular surface,” Bielory said. However,
in VKC, overproduction of tears in
response to corneal irritation usually

demonstrated regarding patients aged 40 to 50
years as well as one aged 70 years with early
keratoconus.
He described the details of the case of a
woman, aged 63 years, who had stable difference maps over the previous 9 years. That
changed in the 10th year when the patient
was 64 and the KMax steepened centrally and
inferiorly and flattened superiorly. Cross-linking was postponed due to the COVID-19
pandemic, and the patient returned—now age
66 years—with further progression on difference maps. The KMax worsened by 11.6 over
3 years, even though it had been stable for 9
years before the start of the progression.
Trattler also advised surgeons to be alert to
ectasia following LASIK procedures. Although
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leads to practitioners increasing the use of antihistamines, compounding the ocular surface
issue,” he added.
Treatment of the ocular surface then
progresses from the lubricants to ophthalmic
antihistamines, to steroids. Bielory uses the
steroid burst treatments over 1 to 2 weeks to
avoid increases in IOP.
He advised that physicians be aware of
chronic immunologic signs of inflammation
that induces follicular islands of activity of
certain cell types that will lead to corneal
involvement. At this point, steroid-sparing
treatments should be introduced, such as cyclosporine, which addresses more specific immunological entities that decrease the overall
immune response of IL-2 and the cytokines,
he explained.
Cyclosporine ophthalmic emulsion 0.1%
(Verkazia; Santen), a steroid-sparing drug, is
the first and only FDA-approved topical immunomodulator for treating adults and children
with VKC. In addition, Sinusol Breathe Easy
(DRBRX), a nonsteroidal therapy OTC product,
works by clearing nasal mucus and decongestion, which also benefits the ocular symptoms
associated with allergies.
Leonard Bielory, MD
E: drlbielory@gmail.com

Bielory is a consultant to Santen Pharmaceutical and DRBRX.

there can be many patterns of progression,
the corneas often develop areas of steepening
centrally and inferiorly—within the area of the
cornea that has been flattened by the laser.
“Keratoconus is progressive and can affect
patients of any age. They can be stable for extended periods and still progress in the seventh
and eighth decades of life,” Trattler concluded.
“Difference maps are very useful to demonstrate
what is happening to the shape of the cornea
over time.”
William B. Trattler, MD
E: wtrattler@gmail.com

This article was adapted from Trattler’s presentation at
the American Society of Cataract and Refractive Surgery’s
annual meeting in Washington, DC. He is a consultant to
Glaukos, CXL Ophthalmics, and Oculus.
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Therapeutic options can treat
meibomian gland dysfunction

Treatments typically include application of heat, lid hygiene, and massage of eyelid
By Doina Gherghel, MD, PhD, MEd; Jeffrey
Gemi, MD; Gustavo De Moraes, MD, PhD, MPH

Although the existence of the meibomian
glands (MGs) was first recognized in 200 AD
by Galen,1 their obstructive pathology was
only first mentioned in 1977 by McCulley
and Sciallis2 and named meibomian gland
dysfunction (MGD) by Korb and Henriquez 3
years later, in 1980.3
Nonetheless, by the late 1990s and early
2000s, the importance of lipids that are produced by the MGs for the tear film homeostasis was fully appreciated, as was the role
played by MGD in the pathogenesis of dry eye
disease (DED).4
In MGD, due to reasons not fully known,
meibum exhibits a higher phase-transition
temperature than normal.5 In addition, in
MGD, meibum lipids become more
saturated and contain less-branched
chain hydrocarbons and more protein, therefore becoming more viscous. Thus, the delivery of meibum
to the lid margin is impeded.6 As
such, historically, therapies for
Doina Gherghel,
MD, PhD, MEd
MGD consisted mainly of mechanical application of heat, lid hygiene,
and massage of the eyelid.7
All these methods are intended
to facilitate the secretion of lipid
products at the ocular surface by
unclogging gland orifices and “softening” the meibum.8 In addition,
Jeffrey Gemi, MD
lipid-based artificial tears and
meibomian gland expression (MGX)
have been advocated as efficient.
Nevertheless, as discussed by
Tang et al, because many of these
methods are time consuming and
somehow uncomfortable,9 they are
Gustavo De Moraes,
impeded by low patient adherence
MD, PhD, MPH
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TABLE

METHODS TO TREAT MGD USING TARGETED HEAT
Name

Action

Limitations

LipiFlow
(Johnson & Johnson Vision)

Once applicators are placed
over each eyelid (front and back),
a computer delivers heat and
pressure to them. The MGs are
massaged, releasing clogged oils.

Needs topical anesthetic

TearCare
(Sight Sciences)

Applicators over each eyelid,
made from thin, flexible material,
deliver heat to the MGs. Patients
may keep their eyes open and
blink when this method is used.

May need additional
lid massage after heat
applied to ensure total
release of clogged oils

iLux
(Alcon)

This handheld, thermal pulsation
system offers simultaneous heating and expression of the MGs .

Mild, self-limited AEs
reported.15

Mibo Thermoflo
(Mibo Medical Group)

This consists of a power console,
wired handpiece and metal eye
pads. The pads are placed over
the eyelids. Heat comes from the
console. The clinician massages
the eyelid pads, releasing clogs in
the MGs.

Heat applied from
external surface

eyeXpress
(Holbar Medical Products)

May not be ideal for patients with deep-set eyes
Expensive

No pressure pulsations
applied in the treatment.
MGs need to be manually
expressed after treatment

Four treatments required,
The patient wears goggles
containing a softgel insert that is occurring 3 to 4 weeks
apart
connected to a heating device.
Warming of the goggles softens
meibum, and the oils are released
when the eyelids are massaged.

AE, adverse effect; MG, meibomian gland.

and have limited effectiveness, especially in
more advanced stages of the disease.
When bacterial colonization is present, oral
agents of the tetracycline family (tetracycline,
doxycycline, and minocycline) have also been
found to improve the clinical picture in MGD.
However, these therapies need to be given
over long periods (usually months) and, therefore, in addition to low patient adherence,
they can often be contraindicated for some
patients or, if indicated, can lead to adverse
effects that limit their success.10
In 2010, Maskin proposed a method of insert-
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ing stainless steel probes, up to 6 mm in size,
directly into the meibomian gland orifices, with
immediate relief in lid tenderness following
treatment and improvements lasting 4 weeks.11
The discovery that a therapeutic temperature level of 41 °C applied at the tarsal
conjunctiva is critical for the effective liquefaction and clearance of meibum obstructions
has resulted in more efforts to optimize
methods to deliver targeted, controlled, noninvasive thermal treatments at this level. In
2005, intense pulse light (IPL) therapy, due to
Continues on page 39 : MGD
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NOW AVAILABLE

WHERE 2 WORLDS MEET
The First and Only Dual-Pathway Inhibitor in Retinal Disease1-5
VABYSMO Is the First IVT Injection Approved for
Q4W-Q16W Dosing Intervals in nAMD and DME1-4*

Visit VABYSMO-HCP.com
VABYSMO (faricimab-svoa) is a vascular endothelial growth factor
(VEGF) inhibitor and angiopoietin-2 (Ang-2) inhibitor indicated
for the treatment of patients with Neovascular (Wet) Age-Related
Macular Degeneration (nAMD) and Diabetic Macular Edema (DME).
IMPORTANT SAFETY INFORMATION
Contraindications
VABYSMO is contraindicated in patients with ocular or periocular
inflammation, in patients with active intraocular inflammation,
and in patients with known hypersensitivity to faricimab or any
of the excipients in VABYSMO.
Warnings and Precautions
• Endophthalmitis and retinal detachments may occur following
intravitreal injections. Patients should be instructed to report any
symptoms suggestive of endophthalmitis or retinal detachment
without delay, to permit prompt and appropriate management.
• Increases in intraocular pressure have been seen within 60
minutes of an intravitreal injection.
• There is a potential risk of arterial thromboembolic events
(ATEs) associated with VEGF inhibition.
Adverse Reactions
The most common adverse reaction (≥5%) reported in patients
receiving VABYSMO was conjunctival hemorrhage (7%).
You may report side effects to the FDA at (800) FDA-1088 or
www.fda.gov/medwatch. You may also report side effects to
Genentech at (888) 835-2555.

Please see Brief Summary of VABYSMO full Prescribing
Information on the following page.
*Dosing Information:
In nAMD, the recommended dose for VABYSMO is 6 mg (0.05 mL of
120 mg/mL solution) IVT Q4W for the first 4 doses, followed by OCT and
visual acuity evaluations 8 and 12 weeks later to inform whether to extend
to: 1) Q16W (weeks 28 and 44); 2) Q12W (weeks 24, 36, and 48); or 3) Q8W
(weeks 20, 28, 36, and 44).
In DME, the recommended dose for VABYSMO is 6 mg (0.05 mL of 120 mg/
mL solution) IVT Q4W for ≥4 doses until CST is ≤325 µm (by OCT), followed
by treat-and-extend dosing with 4-week interval extensions or 4- to 8-week
interval reductions based on CST and visual acuity evaluations through
week 52. Alternatively, VABYSMO can be administered IVT Q4W for the
first 6 doses, followed by Q8W dosing over the next 28 weeks.
Although VABYSMO may be dosed as frequently as Q4W, additional
efficacy was not demonstrated in most patients when VABYSMO was dosed
Q4W vs Q8W. Some patients may need Q4W dosing after the first 4 doses.
Patients should be assessed regularly and the dosing regimen reevaluated
after the first year.
CST=central subfield thickness; IVT=intravitreal; OCT=optical coherence
tomography; Q4W=every 4 weeks; Q8W=every 8 weeks; Q12W=every 12
weeks; Q16W=every 16 weeks.
References: 1. VABYSMO [package insert]. South San Francisco, CA:
Genentech, Inc; 2022. 2. Beovu® (brolucizumab) [package insert]. East
Hanover, NJ: Novartis; 2020. 3. Eylea® (aflibercept) [package insert].
Tarrytown, NY: Regeneron Pharmaceuticals, Inc; 2021. 4. LUCENTIS®
(ranibizumab) [package insert]. South San Francisco, CA: Genentech, Inc;
2018. 5. SUSVIMOTM (ranibizumab injection) [package insert]. South San
Francisco, CA: Genentech, Inc; 2021.

VABYSMO is a registered trademark of Genentech, Inc., and the VABYSMO logo is a trademark
of Genentech, Inc. ©2022 Genentech, Inc. 1 DNA Way, South San Francisco, CA 94080-4990.
All rights reserved. M-US-00013122(v1.0) 02/22
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Table 1: Common Adverse Reactions (≥ 1%)
Adverse
Reactions
VABYSMO™ (faricimab-svoa) injection, for intravitreal use
This is a brief summary. Before prescribing, please refer to the full
Prescribing Information

1 INDICATIONS AND USAGE
VABYSMO is a vascular endothelial growth factor (VEGF) and
angiopoietin 2 (Ang-2) inhibitor indicated for the treatment of
patients with:
1.1 Neovascular (wet) Age-Related Macular Degeneration
(nAMD)
1.2 Diabetic Macular Edema (DME)
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
VABYSMO is contraindicated in patients with ocular or periocular
infections.
4.2 Active Intraocular Inflammation
VABYSMO is contraindicated in patients with active intraocular
inflammation.
4.3 Hypersensitivity
VABYSMO is contraindicated in patients with known hypersensitivity
to faricimab or any of the excipients in VABYSMO. Hypersensitivity
reactions may manifest as rash, pruritus, urticaria, erythema, or
severe intraocular inflammation.

DME
N=1262

Conjunctival
7%
7%
8%
hemorrhage
Vitreous
3%
3%
2%
floaters
Retinal
pigment
3%
1%
epithelial
teara
Intraocular
pressure
3%
3%
2%
increased
Eye pain
3%
2%
3%
Intraocular
2%
1%
1%
inflammationb
Eye irritation
1%
1%
< 1%
Ocular
1%
1%
< 1%
discomfort
Vitreous
< 1%
1%
1%
hemorrhage
a
AMD only
b
Including iridocyclitis, iritis, uveitis, vitritis

6%
2%

2%
3%
1%
1%
< 1%
< 1%

Less common adverse reactions reported in < 1% of the patients
treated with VABYSMO were corneal abrasion, eye pruritus,
lacrimation increased, ocular hyperemia, blurred vision, eye
irritation, sensation of foreign body, endophthalmitis, visual acuity
reduced transiently, retinal tear and rhegmatogenous retinal
detachment.
6.2 Immunogenicity
The immunogenicity of VABYSMO was evaluated in plasma samples.
The immunogenicity data reflect the percentage of patients whose
test results were considered positive for antibodies to VABYSMO
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 VABYSMO with the incidence of
antibodies to other products may be misleading.
There is a potential for an immune response in patients treated
with VABYSMO. In the nAMD and DME studies, the pre-treatment
incidence of anti-faricimab antibodies was approximately 1.8%
and 0.8%, respectively. After initiation of dosing, anti-faricimab
antibodies were detected in approximately 10.4% and 8.4% of
patients with nAMD and DME respectively, treated with VABYSMO
across studies and across treatment groups. As with all therapeutic
proteins, there is a potential for immunogenicity with VABYSMO.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of VABYSMO
administration in pregnant women.
Administration of VABYSMO to pregnant monkeys throughout
the period of organogenesis resulted in an increased incidence of
abortions at intravenous (IV) doses 158 times the human exposure
(based on Cmax) of the maximum recommended human dose [see
Animal Data]. Based on the mechanism of action of VEGF and
Ang-2 inhibitors, there is a potential risk to female reproductive
capacity, and to embryo-fetal development. VABYSMO should not
be used during pregnancy unless the potential benefit to the patient
outweighs the potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, and
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 is 2%-4% and of miscarriage is 15%-20% of clinically
recognized pregnancies.
Data
Animal Data
An embryo fetal developmental toxicity study was performed
on pregnant cynomolgus monkeys. Pregnant animals received 5
weekly IV injections of VABYSMO starting on day 20 of gestation
at 1 or 3 mg/kg. A non-dose dependent increase in pregnancy
loss (abortions) was observed at both doses evaluated. Serum
exposure (Cmax) in pregnant monkeys at the low dose of 1 mg/kg
was 158 times the human exposure at the maximum recommended
intravitreal dose of 6 mg once every 4 weeks. A no observed adverse
effect level (NOAEL) was not identified in this study.

17 PATIENT COUNSELING INFORMATION
Advise patients that in the days following VABYSMO administration,
patients are at risk of developing endophthalmitis. If the eye
becomes red, sensitive to light, painful, or develops a change
in vision, advise the patient to seek immediate care from an
ophthalmologist [see Warnings and Precautions (5)].
Patients may experience temporary visual disturbances after
an intravitreal injection with VABYSMO and the associated eye
examinations [see Adverse Reactions (6)]. Advise patients not
to drive or use machinery until visual function has recovered
sufficiently.

VABYSMO™ [faricimab-svoa]
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South San Francisco, CA 94080-4990
U.S. License No.: 1048
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M-US-00013249(v1.0) 2/22

T:12"

6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described
elsewhere in the labeling:
• Hypersensitivity [see Contraindications (4)]
• 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 Trial 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.
The data described below reflect exposure to VABYSMO in 1,926
patients, which constituted the safety population in four Phase 3
studies [see Clinical Studies (14.1, 14.2)].

AMD
N=664

Active Control
(aflibercept)
AMD
DME
N=622
N=625
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5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections have been associated with endophthalmitis
and retinal detachments [see Adverse Reactions (6.1)]. Proper
aseptic injection techniques must always be used when
administering VABYSMO. Patients should be instructed to report
any symptoms suggestive of endophthalmitis or retinal detachment
without delay, to permit prompt and appropriate management [see
Dosage and Administration (2.6) and Patient Counseling Information
(17)].
5.2 Increase in Intraocular Pressure
Transient increases in intraocular pressure (IOP) have been seen
within 60 minutes of intravitreal injection, including with VABYSMO
[see Adverse Reactions (6.1)]. IOP and the perfusion of the optic
nerve head should be monitored and managed appropriately [see
Dosage and Administration (2.6)].
5.3 Thromboembolic Events
Although there was a low rate of arterial thromboembolic events
(ATEs) observed in the VABYSMO clinical trials, there is a potential
risk of ATEs following intravitreal use of VEGF inhibitors. ATEs are
defined as nonfatal stroke, nonfatal myocardial infarction, or
vascular death (including deaths of unknown cause).
The incidence of reported ATEs in the nAMD studies during the
first year was 1% (7 out of 664) in patients treated with VABYSMO
compared with 1% (6 out of 662) in patients treated with aflibercept
[see Clinical Studies (14.1)].
The incidence of reported ATEs in the DME studies during the first
year was 2% (25 out of 1,262) in patients treated with VABYSMO
compared with 2% (14 out of 625) in patients treated with
aflibercept [see Clinical Studies (14.2)].

VABYSMO

8.2 Lactation
Risk Summary
There is no information regarding the presence of faricimab in
human milk, the effects of the drug on the breastfed infant, or the
effects of the drug on milk production. Many drugs are transferred in
human milk with the potential for absorption and adverse reactions
in the breastfed child.
The developmental and health benefits of breastfeeding should be
considered along with the mother’s clinical need for VABYSMO and
any potential adverse effects on the breastfed child from VABYSMO.
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 following the last dose of VABYSMO.
Infertility
No studies on the effects of faricimab on human fertility have
been conducted and it is not known whether faricimab can
affect reproduction capacity. Based on the mechanism of action,
treatment with VABYSMO may pose a risk to reproductive capacity.
8.4 Pediatric Use
The safety and efficacy of VABYSMO in pediatric patients have not
been established.
8.5 Geriatric Use
In the four clinical studies, approximately 60% (1,149/1,929) of
patients randomized to treatment with VABYSMO were ≥ 65 years
of age. No significant differences in efficacy or safety of faricimab
were seen with increasing age in these studies. No dose adjustment
is required in patients 65 years and above.

clinical diagnosis

SmartLid devices are applied to the eyelids. (Images courtesy of Jeffrey Gemi, MD)

Conclusion

MGD
( Continued from page 36 )

its thermal effect that facilitates meibomian
gland secretion by softening meibum, was
proposed as an efficient method of treating
MGD in patients with DED.12
In 2017, a report from the Tear Film and
Ocular Surface Society’s Dry Eye Workshop II
proposed IPL/MGX as a method to be used in
MGD treatment.13 Nevertheless, many cases
are refractory to this type of treatment and
there are no clinical guidelines for using IPL/
MGX in MGD, although it has been proposed
that this method could be more efficient in
early stages of the disease.9
There are many other devices on the
market designed for delivering therapeutic
levels of heat and pressure to the eyelids to
melt altered meibum and to clear meibomian

gland obstruction. These are summarized in
the table, adapted from Mukamal.14
Among these, the TearCare system, the
most recent such device to enter the market,
represents a blink-assisted device that applies heat to the eyelids in patients suffering
from MGD, DED, and/or blepharitis.
SmartLids, which is the TearCare system’s eyelid-worn, open eye, blink-assisted
technology (Figure), is designed to offer
conformance and adherence across the entire
geography of eyelids and to deliver targeted,
transtarsal thermal energy to the underlying
MGs. It also allows complete removal of liquefied meibum with a tailored gland-by-gland
approach under optimal visualization.
The TearCare software and sensor technology also enable tight control as well as the
maintenance of a maximized external eyelid
temperature of up to 45 °C for 15 minutes.16
Because the device allows patients to blink
during the procedure, it is comfortable to wear.

more
on
clinical
diagnosis
OphthalmologyTimes.com

A recently published, 1-month follow-up
study demonstrated that a single TearCare
treatment resulted in statistically and clinically significant improvements of all signs of
DED in patients with MGD. In addition, this
result was equivalent in its safety and effectiveness profile to the LipiFlow treatment.16
Moreover, this study showed that TearCare
offered significantly better symptomatic
relief as measured by proportion of subjects
achieving Ocular Surface Disease Index improvement by at least 1 severity category and
as reflected in the reduced need for use of
lubricating drops compared with LipiFlow.

MGD includes an array of MG disorders, ranging from congenital to acquired. The common
denominator for these disorders is the change
in tear film composition that results in ocular
discomfort, visual disruption, and evaporative
dry eye. Congenital factors, aging, hormonal
imbalance, diet, medications, contact lens
wear, trauma, inflammation, and even the
ocular surface’s microbiome have been implicated in the etiology of MGD. In the attempt
to control MGD, many treatments have been
tried with various success rates. Methods
using a combination of noninvasive thermal
treatments and MGX, such as TearCare, seem
to have gained some advantages.

Tiffany Ho, MD, and colleagues from
the John F. Hardesty, MD, Department
of Ophthalmology and Visual Sciences,
Washington University in St. Louis, investigated psychogenic ptosis and suggested
that patient reassurance may be the most
appropriate path to resolution.
“Psychogenic ptosis is an often delayed or misdiagnosed condition, resulting in unnecessary referrals and imaging.
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Psychogenic ptosis should be considered
in patients with atypical findings of ptosis
including ipsilateral brow depression,
orbicularis oculi spasm, squint on upgaze,
and variable eyelid measurements.”
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OVD bolus:

Putting the eye to the grindstone
Procedure ensures removal of cortical remnants, capsular fibrosis during cataract surgery
By Lynda Charters;
Reviewed by Andreas F. Borkenstein, MD

Refinement of a procedure to remove residual
cortical material adjacent to the posterior lens
capsule during cataract surgery without need
for additional instrumentation seems safe
and highly effective in the first cases in which
it was performed, according to Andreas F.
Borkenstein, MD, who is in private practice in
Graz, Austria.
Borkenstein presented the data at the
American Society of Cataract and Refractive
Surgery’s 2022 annual meeting in Washington, DC. The study’s coauthor is Boris Malyugin, MD, PhD, a professor of ophthalmology
and deputy director general at the S. Fyodorov Eye Microsurgery Federal State Institution
in Moscow, Russia.
Borkenstein noted that the step in removing
any cortical remnants and primary capsular
fibrosis is critical in cataract surgery because
damage to the posterior capsule can occur. It
was 2 years ago that the technique arose out of
his recognition of the “excellent” capability of
a highly viscous cohesive ophthalmic viscosurgical device (OVD) (Pe-Ha-Luron F 2.2%;
Albomed Germany) to remove primary capsular fibrosis without damaging the posterior
capsule with the irrigation/aspiration cannula
when performing the mechanical capsular
polishing step.
With normal jetting during the procedure,
residues often remain or the capsule can be
destroyed by the pressure of the jet stream.
During the next year, Borkenstein sought an
ophthalmologist with a surgical and scientific
background. This led him to Malyugin, an
internationally recognized expert in challenging cases in cataract surgery and inventor of
useful instruments.
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Borkenstein explained that the idea to use
a fluid stream from the irrigation cannula
attached to the balanced salt solution (BSS)
syringe to clean the capsule dates to the late
1990s (Steven Arshinoff, MD, and Thomas
Neuhann, MD) and the safety and efficacy of the
procedure have been reported.1,2
The difference between the tried-and-true
procedure and the one under discussion is
that the latter does not use a BSS stream but
rather a bolus of the OVD. This approach is
trying to avoid excessive collateral irrigation
trauma to the delicate corneal endothelium
and posterior capsule.
Cohesive OVDs seem ideal for this technique
in that they have high molecular weight and
surface tension and are made of large molecules. In addition, they are ideal for maintaining
the anterior chamber, helping to perform the
capsulorrhexis, and creating space. They are
easy to remove because of their high surface
tension, Borkenstein explained.

The procedural steps
Borkenstein outlined the 3-step process. First,
the capsular bag is filled to about one-third of
capacity with the cohesive, highly viscous OVD
to create the bolus.
Second, the surgeon increases the BSS jet
stream by introducing a 27-gauge or 30-gauge
cannula attached to the syringe and directing it
toward the posterior capsule slightly tangential
to the OVD bolus. Finally, the OVD bolus starts
to rotate and creates a “grindstone” of sorts.
Borkenstein explained that this can be
detected when the thick viscoelastic cords
start to rotate quickly in the capsule as a ball
with a relatively rough surface that grinds
down the cortical material. The jet stream
remains in the same position (ie, tangential to
the posterior capsule).
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Air bubbles in the anterior chamber remain
at the same location, indicating that no fluid or
shear forces reach the anterior chamber or the
endothelium/cornea.3

The first OVD cases
Borkenstein also pointed out that the first 62
cases were performed with no problems. No
intraoperative or postoperative complications
were detected; on day 1 after surgery, no
corneal edema or hypertension occurred. The
mean best-corrected visual acuity was –0.01
± 0.11 logarithm of the minimum angle of
resolution.
The procedure seems safe with no additional irrigation trauma and no pressure, mechanical force, or sharp objects applied to the
capsule. “The anterior chamber and corneal
endothelium also are safe because the OVD
remains in the capsule due to its molecular
weight,” he said.
The new technique added only 30 to 60
seconds to the time of the routine cataract
surgery.4 A big advantage in challenging cases
is that it may potentially lead to the lower risk
of posterior capsular opacification (PCO) developing postoperatively. No additional surgical
devices were needed. It is safe and simple—
ideal for challenging cases like posttraumatic
eyes, pseudoexfoliation syndrome, or floppy
iris syndrome, he noted.
Moreover, Borkenstein explained that it will
be interesting to see over the long term whether
the PCO rate decreases due to this technique,
and with more surgeons performing the technique worldwide, if the intraoperative complication rate can be reduced.
A further multicenter study is planned to
evaluate long-term results regarding the PCO
rate and endothelial cell count with more
Continues on page 42 : OVD bolus
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Show
them
what’s
possible
With the Light Adjustable Lens™ from
RxSight®, your patients can test drive their
vision after cataract surgery. Show them the
vision that’s possible—with their own eyes.
Learn more at rxsight.com

INDICATIONS FOR USE AND IMPORTANT SAFETY INFORMATION
INDICATIONS: 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.
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Platform offers more efficient
cataract surgical experience
Using cloud-based digital health option can save time

By Lynda Charters;
Reviewed by Zachary J. Zavodni, MD

The times to perform various aspects of preoperative and intraoperative cataract surgery
decreased substantially when a cloud-based
digital health platform was used to determine
its impact on improving efficiency leading
up to surgery and during the procedure, said
Zachary J. Zavodni, MD, medical director of
The Eye Institute of Utah in Salt Lake City.
Zavodni presented his data at the American
Society of Cataract and Refractive Surgery’s
2022 annual meeting in Washington, DC.
The platform, SMARTCataract (Alcon), effectively streamlines data entry throughout the
process by eliminating manual entry.
Zavodni and colleagues conducted a
real-world, prospective study at The Eye Institute that included patients undergoing cataract
evaluation and surgery. The variables considered included the time required and the number of manual data entry transcription points
for the biometers, tomographer, topographer,
and optical coherence tomographer; the operating room calculations using the LenSx Laser
and ORA System (Alcon); and the online IOL
power calculations using the Barrett True-K
and Toric formulas.

OVD BOLUS
( Continued from page 40 )

patients. In addition, Borkenstein would like to
demonstrate the grindstone effect in a lab study
using the “Miyake-Apple posterior video analysis
technique” and is seeking collaboration.
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The investigators determined the amount
of time required for the diagnostic workup,
preoperative planning for patients without astigmatism who had not undergone
a refractive procedure and for those with
astigmatism who had undergone a refractive
procedure, and the intraoperative preparation. They then compared the findings
between the traditional manual workflow and
the SMARTCataract Planner.

Differences in calculations
Zavodni reported that for patients without
astigmatism who had not undergone a refractive procedure, the SMARTCataract Planner
saved 58 seconds in the clinic compared with
traditional methods and avoided manual data
entry of 18 transcription points.
For postrefractive patients, the SMARTCataract Planner can save 8 minutes, 18 seconds
without need for manual data entry; this included additional tests received (tomographer and
confirmatory biometer) in the clinic requiring
1 minute, 33 seconds for 30 transcription points; reduced surgical planning
with the True-K formula amounted to 4
minutes, 16 seconds for 19 transcription
points; and in the operating room using
the ORA system amounted to 2 minutes, 29

Andreas F. Borkenstein, MD
E: crustalith@gmx.at

This article is adapted from Borkenstein’s presentation at the American Society of Cataract and Refractive Surgery annual meeting in Washington, DC.
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Combined topography-guided PRK/
CXL for keratoconus: A viable option?
Earlier treatment also can mean best results for patients
By Lynda Charters;
Reviewed by Mark Lobanoff, DO

1

Can combined topography-guided PRK/CXL
for keratoconus be a viable option to provide
positive results for patients? The answer is yes,
according to Mark Lobanoff, DO, who explained the whys and hows of the procedure.
The advent of collagen cross-linking (CXL)
was a great advance for patients with keratoconus. However, as Lobanoff pointed out,
halting the disease process using CXL is not
enough. “If halting progression is all we do, we
have permanently locked the cornea into an
irregular shape that affects the patient’s vision
over the long term,” said Lobanoff, who is in
private practice in St Louis Park, Minnesota.

A slow, steady history
A. John Kanellopoulos, MD, introduced the Athens protocol to improve on the effect of CXL by
limiting application of the protocol to corneas
thicker than 400 μ. This treatment, as Lobanoff
explained, was intended to be therapeutic and
not refractive with the removal of 50 μ of tissue.
Eric Donnenfeld, MD, and colleagues took a
step forward and worked to address both the topography and refractive error and perform CXL.
In patients who had been treated with CXL 2
to 3 years previously, he and his colleagues
performed topography-guided photorefractive
keratectomy (PRK) to improve vision. When
they performed PRK and CXL simultaneously,
rather than performing PRK after CXL, they
found better results, Lobanoff recounted.

Sequential vs simultaneous PRK
An advantage of sequentially performed
PRK is that the cornea will flatten with the
CXL treatment; however, that flattening can

2

FIGURE 1. Phorcides analysis of a very advanced cornea in a KCN patient.
FIGURE 2. Use of the Lobanoff CXL Device is shown.
(Images courtesy of Mark Lobanoff, DO)

Continues on page 45 : Keratoconus
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Pearls on implementing digital SLT
to glaucoma management
Procedure offers dropless option for patients diagnosed with glaucoma
By Thomas Castillo, DO, MBA

appreciate the following advantages.
Lower (or no) adherence requirements:
New patients with glaucoma are facing a
lifetime of drops. Other patients are juggling
a prostaglandin at bedtime, a β-blocker
twice a day, and an α2 agonist 3 times a
day. They know that if they fall behind in
taking their drops, they can have nerve loss
and reduced field of vision (and we know
they are not likely to adhere 100%). By
eliminating some or all drops with SLT, we
remove at least some adherence pressure
from patients and worries for us.
■ Preserving the conjunctiva: When we
can eliminate drops, we avert conjunctival
hyperemia, dryness, discomfort, and
scarring. This is an enormous relief for
patients. A healthy conjunctiva without
scarring may even improve minimally
invasive glaucoma surgery (MIGS)
procedures down the road that require a
conjunctival bleb.
■ Saving money: SLT is covered by
insurance. This is good news for patients,
particularly those on a fixed income,
because drug costs increase all the time.
■ Repeatable and nonprohibitive option: If
a patient’s pressures start to rise after a few
years, we can repeat SLT. I get good results,
although pressures usually do not come
down as low with the second treatment in
my experience. SLT also does not affect any
future medications, MIGS, or other surgery.
■

If you received a diagnosis of glaucoma and
your doctor offered you the choice of laser
treatment or using an eye drop twice a day for
decades, with all the related adverse effects and
higher risk for later surgery, which would you
choose? I offer patients this choice every day. I
explain that, in the past, we did selective laser
trabeculoplasty (SLT) after individuals had been
using eye drops for years, as a bridge between
medication and surgery. But we learned that
SLT lowers pressures about 25% to 30%,1,2
comparable to medication. The LiGHT study
(ISRCTN32038223) in 2019 showed that even 3
years after SLT, nearly three-quarters of patients
do not need drops.3 It is a foundational therapy
for first-line treatment and patients who have
been taking medications—and like any foundational therapy, your practice needs to offer it.

Patient benefits: First-line and
second-line SLT
Most of my patients who have just received
glaucoma diagnoses choose SLT over medication to start therapy. I explain that I have
performed SLT since 2004 and argon laser
trabeculoplasty prior to that since 1984,
which adds up to thousands of cases. With
the current technology (Digital Duet; Lumenis) my rate of success is 90% or higher, and
we can still use medication if SLT does not
work. In cases where patients are referred to
me, already taking drops, I review their goals
and often recommend SLT to eliminate some
medications if pressures are controlled or to
further reduce pressures if they are not well
controlled on medications.
The conversation about SLT typically goes
very well, especially because individuals tend
to respond positively to lasers. Patients also
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Mastering, prepping, and scheduling
SLT
In SLT, we apply selective laser energy to
pigmented cells in the trabecular meshwork,
which increases aqueous outflow in both the
meshwork and the canal of Schlemm inner
wall. The procedure is straightforward, efficient,
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and not difficult to learn. The key to mastering
it is good gonioscopy, which allows us to view
the angle clearly. Everyone gains gonioscopy
experience during residency, and the skill can
be honed through books and video instruction.
I prefer to use an Ocular Hwang-Latina 5.0 SLT
Gonio Laser Lens with Flange (Ocular Instruments), which gives me a very clear view and is
easy to handle.
To perform the procedure, I use the digital
SLT-YAG laser system with integrated imaging
solution (Digital Duet; Lumenis). As I sit at the
slit lamp with the goniolens on the eye, I can
see the angle, and my staff or observing student can watch the procedure on the system’s
screen. When showing another doctor how to
do SLT, I can watch the procedure and verify
that they are on the pigmented trabecular
meshwork where they need to be, applying
the right amount of power for the desired
treatment result.
SLT fits very easily into my practice schedule. Patients spend most of their time with our
techs, and treatment is something I can easily
schedule alongside cataract consults and other
routine visits. My time with the patient is about
15 minutes (5 minutes for the laser, 10 minutes
of other clinical and administrative tasks). The
digital platform helps the whole team work
more efficiently. First, by giving me an exceptionally clear view—I am always impressed
by the constant improvement being made in
slit lamp optics, and my system provides an
uncompromising view. It also reduces electronic health record (EHR) data entry and supports
efficient reimbursement through automatic data
collection and reporting.
When a patient arrives for SLT, techs first
check the vision and pressure. They administer
pilocarpine to constrict the pupil and open the
angle, and the patient waits 30 minutes for it to
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work. Next, techs move the patient to the laser
room, apply topical anesthetic, and position
them in the laser. I place the goniolens on the
eye with some Gonak (hypromellose ophthalmic
solution 2.5%) and perform SLT. The Digital Duet
automatically records the details of treatment
(laser power, number of shots, time), and uploads those details to the EHR, saving data entry
time. When I am done, I rinse out the Gonak and
instill a drop each of timolol and prednisolone.
The patient waits, and techs check the pressure
after 30 minutes.
Patients stay on prednisolone for 5 days,
and then continue any medications they were
taking before SLT. I see them after 1 week and

KERATOCONUS
( Continued from page 43 )

be unpredictable, Lobanoff pointed out. The
disadvantage of sequentially performed PRK is
that the corneal fibers that were strengthened
by CXL are removed.
“With simultaneously performed PRK, the
patient undergoes 1 surgery to remove the epithelium and all the cross-linked fibers remain,”
Lobanoff said. “However, there is variability in
the CXL and corneal curvature.”

Lobanoff ’s approach
Lobanoff performed a study in which he
planned topographic PRK treatments using
the Phorcides platform and corrected the
corneal topography and as much sphere and
cylinder as possible. During this procedure, he
removed from about 100 μ of tissue to 150 μ in
rare cases.
He always uses hypotonic riboflavin to
achieve corneal swelling before the CXL procedure is performed, especially in cases with
thin corneas.
The importance of an accurate CXL procedure cannot be overemphasized in the presence of thin corneas about to undergo tissue
ablation. Lobanoff created a device to prevent
the drops of riboflavin from running off steep
corneas upon application. By dropping the
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1 month, at which point we can observe the full
effect of SLT. I typically do the second eye at the
1-week mark.
If you are new to SLT, it is a convenient new
revenue stream—one that will do especially well
if you present patients with the option of SLT as
both first-line and second-line treatment. Our
system’s digital camera allows me to capture
images of external and corneal pathologies, if
needed, and those images are reimbursable. The
YAG combination and digital imaging capabilities enhance the return on investment. Most
importantly, your patients will have access to all
their treatment options and all the advantages
of SLT.

riboflavin on the steepened cornea, the area
most needing riboflavin was exposed to it for
the shortest possible time, he explained.
To keep the riboflavin on the corneas for a
longer period, he originally used the patient
device from the Lensar laser, suctioned it to
the eye, and created a well filled with riboflavin to cover the cornea and not run off. This
resulted in even distribution of the riboflavin
and faster penetration into the corneal tissue.
He used an accelerated CXL approach using
18 mW/cm2 and shorter pulsed treatment
times (ie, 2 minutes on, 1 minute of riboflavin,
and 1 minute off), and explained that pulsed
treatment was used with the accelerated model because the rate-limiting reactant during
the CXL procedure is oxygen in the corneal
tissue. The results showed that the preoperative uncorrected vision improved from 20/300
to 20/40 postoperatively in contrast with the
respective uncorrected visual acuities (VAs) of
20/100 and 20/80 after Donnenfeld’s procedure, Lobanoff said.
The corrected distance VAs preoperatively
and postoperatively were 20/40 and 20/25,
respectively, in contrast with corrected VAs of
20/50 preoperatively and 20/30 postoperatively corrected in the Donnenfeld
study. Both studies showed the same
decrease in the maximum K values.
“All patients in my study had improved
uncorrected VA and in best-corrected VA,”

45

Thomas Castillo, DO, MBA
E: thomas.castillo@vitaparkeye.com
Castillo is a consultant for Lumenis.
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Lobanoff said. “In addition, 30% of the patients
achieved 20/20 or better binocular uncorrected VA; 76% of the eyes gained over 2 lines of
best-corrected vision.” Importantly, by 2 years
after CXL, the keratoconus had not progressed.
“I believe that earlier treatment of forme
fruste keratoconus yields better results,” Lobanoff continued. “Many patients with forme
fruste keratoconus achieve uncorrected 20/20
vision. I believe that the combined treatment
is a very viable option for these patients.”
However, Lobanoff noted, careful progression is important. “We must have excellent
CXL. We need better saturation,” he explained.
“I believe in the use of accelerated CXL
with supplemental oxygen. We also needed
improved software. Phorcides was designed
originally for use in primary virgin eyes.”
Lobanoff said he is working on a variation of
this for keratoconus and a device that attaches
to the eye via suction and is filled with riboflavin. “Once full saturation has been achieved,
100% oxygen can be pumped in at high pressure and UV light applied continuously through
the higher level of oxygen,” he concluded.
Mark Lobanoff, DO
E: mlobanoff@gmail.com

This article is adapted from Lobanoff’s
presentation at the American Society of Cataract and Refractive Surgery’s 2022 annual
meeting in Washington, DC. He is a consultant
for Alcon, Bausch & Lomb, and Phorcides.
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Half a century of
developments in ophthalmology
One doctor’s reflections
I started my ophthalmology training in 1965
at Ghent University, Ghent, Belgium, in the
department of Jules François, MD, who was a
man of many talents (author or co-author of
1870 peer-reviewed articles; doctor honoris
causa at 21 universities) and a very didactic
teacher!
Later, I founded the Ghent University clinic
department of ultrasound, where I stayed
some 15 years as a consultant. In 1968 I started my private practice in Antwerp, Belgium,
as a solo practitioner.
I have had the privilege to be a spectator,

often a participant and sometimes a leader in
the most important developments in ophthalmology over the 50-plus years since I started
my ophthalmology career. It is my honour
to share the most important learnings and
developments with the reader.
Most of these happened during the first 30
years of my career in ophthalmology. Indeed,
except for the introduction of intravitreal anti-vascular endothelial growth factor injections,
there have been no spectacular advancements
in ophthalmology since then.
I observed, during those first 30 years, the
birth of the IOL, the introduction of phaco-emulsification techniques and the use of lasers in the
treatment of eye diseases and in refractive eye
surgery. Vitreoretinal surgery has boomed and
modern eye examination methods (OCT, retinal
scans, topographic modelling) have improved
and now help in making better diagnoses.

Cataract surgery
During my first years in ophthalmology, we
worked with a head loupe (with a 6x magnification) and had to open the eye for cataract
surgery with a von Graefe knife over 145°,
remove the cataract with forceps and close
the corneal wound with eight 6-0 silk sutures.
The patient stayed in hospital for 5 days and
recuperation of normal vision, after removal of
the stitches and prescription of the very high
hyperopic lens, took 7 weeks.

Artificial IOL “miracle”

Dr Goes at his desk with a “friend.”
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The development of the artificial IOL—first
implanted by the late Sir Harold Ridley at
St Thomas’ Hospital in London in February
1950—changed the course of cataract surgery.
However, it took several years before Ridley’s
invention became widely accepted; I performed my first lens implant in the late 1970s.

46

Before then, it made no sense to perform
unilateral cataract surgery.
Indeed, the obligatory use of the very disturbing postoperative aphakic correction was
only supported when used bilaterally. These
high hyperopic (+12 D) glasses caused a 25%
magnification of the image, which was not
supported when prescribed unilaterally. These
ugly glasses were also responsible for the very
annoying roving ring scotoma called the “jack
in the box phenomenon,” which made driving
a car a very risky business.
Only when contact lenses for the correction
of aphakia were introduced, towards the end
of the 1970s, did it make sense to operate unilaterally, as the contact lenses created a magnification of only 6% to 8% and this difference
could be supported by the other phakic eye.

Phacoemulsification
Once phacoemulsification became available,
after the late Charles Kelman MD’s discovery
in 1967, the corneal opening needed only to
be 5 mm and then, after the introduction of
foldable implants, 3 mm. Stitches were no longer needed because a scleral tunnel approach
was already in use before foldable lenses
became available.
In 1987, I mastered the technique during a
course given by Jim Little, MD, an associate of
Kelman, in Geneva, Switzerland. At that time
there were only 4 surgeons in Belgium using
this method. I recall that in the United States
some time later, a wet lab on pig and rabbit
eyes was organized in the ballroom of the
Hilton Hotel. One hour later, a wedding party
was held in the same room!

Presbyopia-correcting lenses
IOLs improved progressively over time. Tinted
Continues on page 48 : Reflections
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and UV-coated lenses became available
and, from around 1990, presbyopia-correcting lenses (bifocal, trifocal and
so-called accommodative lenses) were
introduced.
The evolution continued and I became
involved in many studies on foldable IOLs
(Tecnis) and presbyopia-correcting lenses,
and lectured on them at European and
American meetings. The most difficult
part was selecting the right patient for the
right lens.

Phakic IOL implantations
The use of phakic IOL implantations in
myopia and hyperopia became important
in refractive surgery. Lenses included
the Artisan lens, an iris-fixated lens first
launched for cataract surgery and later
also used for myopia and hyperopia correction in phakic eyes; the Verisyse IOL;
and the Veriflex, which is the foldable
IOL; all designed by Jan Worst from the
early 1980s onwards.
The Artisan was initially referred to as
the “worst” lens and so this was a difficult
one to promote! I used to perform the
surgery bilaterally in one session under
topical anesthesia so that the patient
immediately obtained an excellent result.
These surgeries gave me the most satisfaction.

Continuous curvilinear
capsulorhexis
This technique, now used in every
modern cataract surgery procedure, was
unknown when I performed my first
cataract surgeries. It was popularized
simultaneously by Howard Gimbel, MD,
MPH, FRCSC, in Calgary, Alberta, Canada,
and Thomas Neuhann, MD, in Munich,
Germany, between 1983 and 1985, both
of whom went on to publish their work
in 1991.
I visited the two ophthalmologists,
acquired the technique and have excellent
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memories of working with them during
many American Academy of Ophthalmology (AAO) and American Society of Cataract
and Refractive Surgery (ASCRS) courses.

Buried corneal knots
The use of a buried corneal knot when
stitching up corneal wounds was also unheard of when I started cataract surgery.
This technique, whereby the corneal silk
stitches knot is reversed and buried in
the stroma, was introduced in France by
Jacques Charleux, MD, in the 1970s.
Before this, the surgeon had to cut the
stitches very short so that they did not
cause too much irritation, which is difficult to imagine. Of course, nowadays, in
most cataract surgeries the incision is so
small that stitches are unnecessary.

Freestanding centers
Cataract surgery in a freestanding center
was undertaken for the first time in
Arizona, US, in the 1970s, being unknown
in Europe at that time. Of course I wanted
to apply these new approaches in my practice: in 1984 I realized the first cataract surgery on an outpatient basis in the Benelux
region (Belgium-Netherlands-Luxemburg)
in my clinic in Antwerp.

Goes and his wife visiting the Gimbel Eye
Centre in Calgary, Canada, in the 1980s.

IOL power calculation
Today, a maximum error of 0.25 in the
outcome of IOL power calculation seems
achievable, but this was not always
so. Ridley’s first two cases resulted in
an important postoperative refractive
error because the refractive power of
the material used was unknown and the
importance of eye-length measurement
had still to be discovered.
IOL power calculation formulas were
progressively developed and improved.
As American ophthalmologist Jack Holladay, MD, once said, surgeons have the
best outcomes with their own formulas.
Measurement techniques have improved spectacularly from the starting
point of a contact method that used
A-scan biometry, applying a contact probe
Continues on page 50 : Reflections

48

Frank Goes before his successful
cataract surgery that was performed by
his son, Frank Goes Jr, MD, in 2016.
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on the eye with the risk of causing an eye
deformity, implementing anatomical instead of
optical biometry and creating inaccuracies.
At Ghent University in the late 1970s,
together with Roger Allewaert, MD, we developed one of the first optical biometry calculation programs. Optical biometry using the
Zeiss IOL master appeared in the late 1990s
and I later became involved in teaching many
courses on this subject.

International meetings
When I started working in ophthalmology
there were no important congresses in Europe,

although there were a few very famous professors working in France, Germany, Italy and
Belgium. Meetings were more social gatherings than scientific sessions; wet lab and video
courses were non-existent and those interested
in learning about the latest developments in
ophthalmology and meeting pioneers in the
field had to visit the US and attend the AAO or
the ACS (later ASCRS) meeting.
It was in the US that I learned about outpatient cataract surgery, radial keratotomy, lens
implants and phaco surgery, as well as peribulbar (David Davis, MD, and Mark Mandel, MD,
1985) and, later, topical anaesthesia (Richard A.
Fichman, MD, 1991). The European congresses
(for example, European Society of Ophthalmology and European Society of Cataract and
Refractive Surgeons) gradually became more

important and began to compete successfully
with the American congresses.

Botox
Botulinum toxin for the treatment of strabismus was introduced by the late Alan Scott,
MD, in 1973. When I started using botulinum
toxin type A for the treatment of blepharospasm in 1980, the condition was still considered a psychiatric disease. At that time I had
no idea that this treatment would become so
widespread for so many other medical conditions as well as for cosmetic reasons.
After I had met Scott at one of the AAO
meetings, I was able to order the product
overseas. It was delivered in a protected lead
container because one such a shipment could
have killed a huge proportion of the citizens

Goes lecturing at the 25th annual
ASCRS meeting in Los Angeles in 1999.
Gold medalists (Goes center) at Eye
Advance 2012 in Mumbai, India.

Svyatoslov Fyodorow, MD, visiting the Goes Eye
Clinic in Antwerp, Belgium, ca. 1990.

Frank Goes, MD, and Dan Reinstein, MD, MA, FRCSC.
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of Antwerp! The dry product was dissolved,
diluted one million times and made ready for
injection by our pharmacist.
The product received US Food and Drug
Administration (FDA) approval for strabismus
and blepharospasm in 1989, and in 2002 it
received FDA approval for the cosmetic applications as ‘Botox’ (Allergan).

Radial keratotomy
In 1970, Svyatoslav Nikolayevich Fyodorov,
MD, (1927-2000), a surgical pioneer, was the
first to discover that the curvature of the cornea,
and consequently its refractive power, changed
after it had been perforated by a traumatic
impact. This was the start of radial keratotomy
whereby 8 to 16 or sometimes 32 radial incisions were used to flatten the cornea, reducing
myopia. This treatment was brought to the US
by Leo Bores in the late 1970s.
I attended some courses during weekends in
the US, then flew back to Europe and started
practicing the technique, but first I tested the
extremely sharp diamond knife on rabbit eyes.
I incised their corneas then placed the rabbits
in my mother’s garden and checked on them
the next morning.
I found that they were happily jumping
around and eating as if nothing had happened.
This was proof for me that I had mastered the
technique and could then start operating on
human patients.

Lasers
In 1985, I became acquainted with the first
application of the excimer laser for refractive
surgery. Eight European surgeons attended
a session in Wangen, Germany, where it was
demonstrated how the excimer laser (MEL 50)
could improve the making of radial incisions.
Stephen Trokel, MD, often regarded as
being the first ophthalmologist to recognize
the significance of the excimer laser for use
in corneal refractive surgery, was present.
He had flown in that morning and was
extremely tired, falling asleep during the
evening dinner.
We later realized that the incision approach
was not the right one and that removing
part of the cornea was a much better way. In
1992, after a European meeting in Brussels, I
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organized the first live refractive laser surgery
with an excimer laser.
This had never been done before anywhere
in the world, but I did not realize that until
later. Nearly all European and many American
surgeons who were later to become famous in
the discipline of laser refractive surgery were in
attendance. Together with Dieter Dausch, MD,
and some pioneers of excimer laser refractive
surgery (members of the Carl Zeiss Academy),
and later on Dan Reinstein, MD, MA, FRCSC, we
lectured worldwide on the use of the excimer
laser in ophthalmic refractive surgery.
At first, we used the rather brutal technique
of PRK, whereby the corneal epithelium was
removed before the application of the laser.
Healing took 3 days and was very painful.
The use of a bandage contact lens relieved
the pain and the switch to LASIK made it
possible to treat both eyes in the same session and practically without pain. Later on,
the femtosecond laser was introduced in my
eye center.
I was fortunate to have been involved in the
first discussions, at the Zeiss Academy group
in Barcelona, Spain, in 2008, where the idea
of femtosecond lenticule extraction with a flap
(FLEx) and, later on, SMILE was developed.
“Mr SMILE,” Walter Sekundo, MD, PhD, was at
the forefront of this development.
Nobody at that time could have foreseen
that refractive laser eye surgery would become
the second most-performed surgery on the
human body, after cataract surgery.

Nd YAG laser
Other lasers (argon and krypton lasers)
featured in ophthalmic treatment from 1970
onwards. Specifically, the introduction of the
Nd-YAG laser after 1980 created a revolution
in the treatment of posterior capsule opacification. Until then, this complication had
had to be treated by a surgical incision of the
opacified capsule.

Conclusion
My ultimate hope is that my colleagues experience still more improvements in the beautiful discipline of ophthalmology and that all
patients have the possibility of accessing timely
and speedy access to the eyecare they need.
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Predictions for
the future

1
2

3

4
5
6
7

Robotic surgery will be introduced
in ophthalmology, as we are
lagging behind in that area.
Artificial intelligence will
bring new opportunities for
cataract detection, grading
and management, and also for
keratoconus detection.
Concerning cataract surgery, a
solution will have to be found
to shorten the waiting lists.
There are simply not enough
ophthalmologists to perform
these surgeries so technicians
will have to be trained to perform
routine cataract surgery.
Then the ophthalmologist’s
involvement will only be making
the diagnosis, deciding which IOL
should be used and dealing with
complicated cases.
Bilateral cataract surgeries will
be undertaken simultaneously
and surgery will take place at an
earlier age.
Cataract surgery will become
possible without dilating the pupil,
or by using short-acting dilating
drops, to limit disruption for the
patient.
Three-dimensional printing of
IOLs individualized for a patient
will be done in the operating room
at the time of surgery.
Improvement of techniques will
allow the surgeon to operate
on a seated patient, much like a
dentist’s chair.

Frank J. Goes, MD
E: frank@goes.be

Goes is the founder of the Goes Eye Center in
Antwerp, Belgium (www.drgoes.be), and is still
active as a consultant at the center. He has no
relevant financial disclosures.
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Glycol-Hydroxypropyl Guar Nanoemulsion in Patients with Dry Eye Disease: A phase IV, Multicenter Trial. Clin Opthalmol. 2020;14:3167-3177.
3. Craig JP, Nelson JD, Azar DT, et al. TFOS DEWS II report executive summary. Ocul Surf. 2017;15:802-812. 4. Alcon data on file, 2021.
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In the relentless pursuit of
treatments for retinal diseases,

WE’RE LIGHTING
THE WAY FORWARD
At Apellis, we are fearless in the fight against
severe vision loss. We are trailblazing the
way in complement science in our quest to
develop therapies for patient communities
with debilitating retinal diseases. Our search
for solutions knows no limits because these
patients deserve nothing less.
Learn more at apellis.com
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