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it is sterile and does not require assembly,” said Alan S.
Crandall, MD.
The device—made of highly elastic, memory-shaped
thin filaments—allows full-thickness lens fragmenta-

BLUE-STATE BLUES

Results showed that less fluidics and energy were
needed—the fluidics and energy used were 27%
and 53% higher, respectively (p < 0.05 for both
comparisons).
Continues on page 34 : Fragmentation
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OPS AT 50 YEARS:
IMAGING LED TO
NEW PROFESSION
A SUDDEN enthusiasm for fluorescein angiography in the 1960s created an immediate need for skilled
full-time retinal angiographers—and
a new profession was born. Five decades later, the Ophthalmic Photographers’ Society continues to provide
primary and continuing education in
the field of ophthalmic photography;
set and maintain professional standards through certification; and promote scientific advancement in imaging technology and techniques.

Lens fragmentation device eases difficult cases
from phaco to small-incision extracapsular techniques
IN VIEW

See story on page 6 : Photography
IN VIEW: The lens fragmentation
device is a snare that captures
cataractous lenses and facilitates their disassembly with
low energy use and fluidics. Use
of the device has resulted in a
significant decrease in zonular
stress, according to Alan S.
Crandall, MD.

Drug Therapy

NOVEL DRUG TAKES
‘STEP FORWARD’
IN STEROID THERAPY
A NEW ITERATION OF A TOPICAL
corticosteroid therapy, loteprednol etabonate ophthalmic gel 0.38%, provides
a number of benefits for patients. Approved for the treatment of postoperative inflammation and pain following
ocular surgery, the product is engineered
with proprietary submicron technology that improves drug dissolution and
penetration to target ocular tissues,
notes Marguerite B. McDonald, MD.

See story on page 40 : Steroid therapy
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By Lynda Charters;
Reviewed by Alan S. Crandall, MD

A MICRO-INTERVENTIONAL DEVICE
designed to deliver zero-energy endocapsular lens fragmentation (miLoop, Carl Zeiss Meditec) serves as an
aid during cataract surgery to remove even the hardest
cataracts safely.
“The [lens fragmentation device] is essentially a modernized snare that differs from similar devices because
it is sterile and does not require assembly,” said Alan S.
Crandall, MD.
The device—made of highly elastic, memory-shaped
thin filaments—allows full-thickness lens fragmenta-

BLUE-STATE BLUES

tion at low-energy levels, said Dr. Crandall, the John A.
Moran presidential professor; senior vice chairman; director of glaucoma and cataract; and director, Moran
Outreach Division, John A. Moran Eye Center, University of Utah, Salt Lake City.
A study in which the device was used during phacoemulsification and compared with manual phacoemulsification alone—the LEEP 103 study—evaluated energy delivered and fluidics.
Results showed that less fluidics and energy were
needed—the fluidics and energy used were 27%
and 53% higher, respectively (p < 0.05 for both
comparisons).
Continues on page 34 : Fragmentation
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OPS at 50: How imaging led
to birth of new profession
Ophthalmic Photographers’ Society continues to promote advancement in imaging excellence
By Timothy J. Bennett, CRA, OCT-C, FOPS; Special to Ophthalmology Times

ittle did Harold R. Novotny, BS, and
David L. Alvis, MD, know when
they published their landmark paper
in 1961 describing the basic techniques of fluorescein angiography
(https://www.ahajournals.org/doi/
pdf/10.1161/01.cir.24.1.82) that the response by
the ophthalmic community would usher a new
era of diagnostic testing. The sudden enthusiasm for fluorescein angiography created an
immediate need for skilled, full-time retinal
angiographers—and a new profession was born.
The photographers who formed the vanguard
of this profession found a shared need to exchange information, collaborate on new techniques, and set standards of practice.
By April 1969, a group of ophthalmic photographers held an informal gathering during the
Association for Research in Vision and Ophthalmology meeting in Sarasota, FL, to discuss
forming a professional society. They agreed to
have their first formal meeting later that year
during the American Academy of Ophthalmology meeting in Chicago.
Attending the first meeting were 10 ophthalmic photographers, who set organizational
goals, selected interim officers, and chose a
name—the Ophthalmic Photographers’ Society (OPS).

L

F L A SH F ORWA R D
Five decades later, the OPS includes more than
1,000 members from 27 countries. Membership—which is open to anyone with an interest in ophthalmic photography—includes photographers, technicians, physicians, scientists,
vendors, and students.
The society’s main objectives are to:
> provide primary and continuing education in
the field of ophthalmic photography,
> set and maintain professional standards through
certification, and
> promote scientific advancement in imaging
technology and techniques.

Since its inception, the OPS has provided a
central forum for the exchange of information
through a number of programs and publications.

Marshall Tyler, CRA, FOPS, demonstrates slit lamp illumination techniques at the Ophthalmic Photographers’
Society slit lamp photography workshop (2005). (Image courtesy OPS Photo Archives/Timothy J. Bennett, CRA, OCT-C, FOPS)

The society sponsors national and regional educational meetings; offers educational scholarships; publishes the peer-reviewed Journal
of Ophthalmic Photography; maintains a website (www.opsweb.org) with news and technical
information; has a strong social media presence with more than 24,000 followers, and offers certification in ophthalmic photography.
All of these programs and member benefits
are accomplished through the efforts of dedicated volunteers from the OPS ranks, along
with generous philanthropic support from sustaining members.
CHANGING DEMOGR APHICS
The first generation of “ophthalmic photographers” to enter the field were mostly medical
photographers who already had some experience in fundus photography and were able to
make a quick transition to this new subspecialty of angiography.

These early practitioners often worked side
by side with ophthalmologists and retinal specialists in exploring the diagnostic uses of fluorescein angiography and learning together as
they unraveled the complexities of interpreting the images they were capturing.
This close clinical collaboration with physicians quickly elevated the profession. Many
ophthalmic photographers contributed significantly to the ophthalmic literature of the time
and were held in high regard as professional
colleagues in ophthalmology. This spirit of
scholarly collaboration between photographer
and physician continues today in many academic practice settings.
Over time, there were gradual shifts in the
professional experience of individuals entering the field. A second generation of fluorescein angiographers came from a cross-section
of commercial, industrial, and scientific phoContinues on page 11 : Photography
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THE CYCLE OF
INFLAMMATION IN
DRY EYE DISEASE2

Blue-state blues
Those impacted by tax bill appeal to other half for assistance
By Peter J. McDonnell, MD
director of the Wilmer Eye Institute,
Johns Hopkins University School of
Medicine, Baltimore, and chief medical
editor of Ophthalmology Times.
He can be reached at 727 Maumenee Building
600 N. Wolfe St. Baltimore, MD 21287-9278
Phone: 443/287-1511 Fax: 443/287-1514
E-mail: pmcdonn1@jhmi.edu

“YOUR PRESIDENT has done it
again,” said my patient, who always likes to
tease me when she comes for a visit.
My patient was born in another country and
came to the United States many years ago after
she married an American who was working
abroad.
“Oh, he’s my president, is he? I thought he
was your president.”
“Noooo. He is not my president!” she said
in her delightfully accented English. “He is
the president of you rich doctors. That is why
you are happy that the new tax law passed.
So you can be richer.”
“Well, I do like someone who wants me to
be richer,” I replied, “but I don’t believe it is
going to work out the way you think. Maryland is a high-tax state, and most of my city
and state property and income tax will no
longer be deductible.” (My income tax rate in
Maryland exceeds by almost 60% that of the
adjoining state where my patient lives.)
By comparison, of course, the states of
Alaska, Florida, Nevada, New Hampshire,
South Dakota, Tennessee, Texas, Washington,
and Wyoming have no income tax.
So, this year, I gathered all the little pieces
of paper that come my way showing what I
earned toiling as a medical school professor,
along with the interest and dividends from
savings and investments and the chest of gold
doubloons presented each year to the chief
medical editor of Ophthalmology Times.
I sent all this to my accountant, whose
years of training as a CPA have caused him
to actually be able to understand the rules
in those IRS documents. And I waited for the
bad news.
And bad news it was. As I had shared with
my patient, the inability to deduct my state

and local taxes (SALT) resulted in an increased overall tax bill, as I was required to
pay taxes to the federal government on money
I paid to my state and city in my Maryland
taxes.
At home, the news was accepted stoically.
“No new shoes for you kids this year,” I had
to tell my two daughters, who fought back
their tears. “No Christian Louboutins, no
Manolo Blahniks, no nothing. We are tightening our belts around here.
“And no more filet mignon!” I told my son.
“From now on, you’ll eat New York strip steak
and you’ll like it!”
THEN IT OCCURRED TO ME
Rather than just being victims, we ophthalmologists residing in the so-called blue states
(because they tend to have state legislatures
and governor’s offices dominated by a political
party that uses the color blue in its logo) can
solve our fiscal challenges by appealing to the
kindness and generosity of our red-state brothers and sisters (especially those in Alaska,
Florida, Nevada, New Hampshire, South Dakota, Tennessee, Texas, Washington, and
Wyoming).
We could task the American Academy of
Ophthalmology in the great state of California
(about as blue as they come) to assess a modest tax on the red-state ophthalmologists and
send those dollars to its blue members who
are now sitting at home staring at the paperwork from their accountants and trying to
come to terms with their new reality.
Or more simply, we can have red-state eye
doctors send their checks, money orders, bitcoins, and doubloons to yours truly.
Rest assured, these funds will be used to
ensure that the children of blue-state ophthalmologists everywhere (or at least three
in Maryland) will have luxury items and the
finer cuts of beef.
Here’s a chance for red-state ophthalmologists to show that their reputation for selflessness is richly well deserved. So, what say you,
Red Staters? Q
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focal points
PHOTOGRAPHY
( Continued from page 6 )

tography backgrounds, adapting their existing photographic skills to ophthalmic subjects.
This was followed by another group of personnel who had experience in ophthalmology as
ophthalmic technicians, but with no technical
photographic training.
As diagnostic imaging has become ubiquitous in most ophthalmic practice settings,
the roles and backgrounds of those performing photography has slowly shifted. An increasing number of ophthalmic technicians
and assistants have cross-trained to do some
imaging procedures.
Conversely, many ophthalmic photographers
have gone on to obtain training in some of the
skills required of ophthalmic technicians, further blurring the line between these two allied
health professions and creating a universal
need for education and sharing of information.
EDUCATION AND
CERTIFICATION
The diverse makeup of the profession underscores the need for strong education in the field.
The OPS sponsors national, regional, and
international education programs that provide
comprehensive training opportunities for ophthalmic imagers. The OPS annual educational
program—held in conjunction with the American
Academy of Ophthalmology annual meeting—
provides a diverse curriculum from entry-level
techniques and patient care to updates on the
latest technology, advanced techniques, image
interpretation, and electronic communication.
Education and certification go hand in hand
in ophthalmic photography. The OPS-sponsored
educational programs, which, when combined
with certification, form a diverse curriculum
for professional growth and education that extends well beyond “on-the-job training.”
The Certified Retinal Angiographer (CRA)
program was established by the OPS Board
of Certification in 1979. To date, more than
1,000 individuals have successfully achieved
the CRA designation. This credential is recognized in the ophthalmic community as an
objective measure of competence in fundus
photography and fluorescein angiography, and
is meant to assure employers and the public
that an individual has demonstrated a high
level of proficiency in the field.
Continuing education is important in maintaining one’s skills and is a requirement for
recertification. The CRA Program is accred-

OPS founding member Don Wong, RBP, FOPS, demonstrates the optical components of a fundus camera.
(Image courtesy of OPS Photo Archives/Timothy J. Bennett, CRA, OCT-C, FOPS)

ited by the National Commission for Certifying Agencies (NCCA).
A DVA N C I N G I N T O
NEXT 50 YEARS
In summary, the ophthalmic field has witnessed
several advances in imaging technology. Ophthalmology was quick to embrace digital technology for angiography as early as the mid
1980s. The 1990s saw the adoption of indocyanine green (ICG) angiography and scanning
laser ophthalmoscopy (SLO).
After the turn of the century, clinicians witnessed a diagnostic revolution with the advent
of optical coherence tomography (OCT) technology. Although utilization of fundus photography and fluorescein angiography has decreased with the advent of new technologies
such as OCT and optical coherence tomography angiography (OCTA), the traditional tests
that spawned a profession remain in common
use today.
The future of ophthalmic imaging as a profession remains promising. New technology
brings new challenges as well as opportunities to advance health care and improve the
quality of life for patients.
The OPS remains a strong and vital professional organization. Membership numbers
and resources remain stable; educational programs are exceptional in quality and diversity; the CRA program is accredited; and the

Share in the OPS
Golden Anniversary
LEARN MORE about events planned for the golden
anniversary of the Ophthalmic Photographers’ Society
on its 50th anniversary webpage or Facebook page:
> www.opsweb.org/page/50thAnniversary
> www.facebook.com/theopsociety

Journal of Ophthalmic Photography has never
looked better.
These successes are a testament to the vision
of the founders of the OPS 50 years ago along
with the commitment of time, talent, and energy of our members throughout the years. Q

TIMOTHY J. BENNETT, CRA, OCT-C, FOPS
E: Tbennett1@pennstatehealth.psu.edu
Bennett is an ophthalmic photographer in the Penn State University
Department of Ophthalmology at Milton S. Hershey Medical Center,
Hershey, PA. He has served as president of the Ophthalmic Photographers’ Society.
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ARVO 2019
MEETING PREVIEW

ARVO HEADS NORTH
TO VANCOUVER FOR
2019 ANNUAL MEETING
‘From the Bench to Bedside and Back’ is focal point for this year’s conference
By Beth Thomas Hertz

Set for April 28 to May 2, this year’s meeting has the theme “From Bench to Bedside
and Back.”
According to ARVO, an increasing amount
of research conducted in labs today travels the
full journey from bench to bedside.
Whether researchers are studying the genetics of disease or the possibilities of a new
technology to diagnose, treat or prevent an
eye condition, their work often begins with a
burning question that drives their work. This
leads them to answers during a journey to a
patient’s bedside for a novel treatment. Sometimes, that very treatment may lead to more
questions, leading researchers back to the bench.
This important cycle of discovery will be
at the forefront of this year’s annual meeting. Here are some of the highlights that are
planned for the meeting, including keynotes
and lectures:

A R V O /A L C O N K E Y N O T E S E R I E S
The 2019 opening and closing ARVO/Alcon
Keynote Lectures will give meeting attendees
a chance to dig deep into elements of the meeting theme and learn how scientists are working
to better understand genetics in order to address diseases that impact the eye and vision.
Sunday, 10:15 to 11:45 a.m.
“How Cells Export Proteins and RNA — Applications to the Treatment of Disease” will be the
topic for Randy W. Schekman, PhD, who is a
Nobel Laureate (Physiology or Medicine, 2013).
Dr. Schekman also is an investigator at Howard Hughes Medical Institute and professor of
cell and developmental biology, Department of
Molecular and Cell Biology, University of California at Berkeley, as well as adjunct professor
of biochemistry and biophysics, University of
California, San Francisco.

Dr. Schekman has studied how cells transport proteins from their site of synthesis in the
endoplasmic reticulum to their various ultimate
destinations inside or outside the cell, using
membrane vesicles as a vehicle. His research
has involved yeast as a model organism. Dr.
Schekman’s work has harnessed the power of
yeast genetics to understand this fundamental biological process of intracellular vesicular trafficking.
Thursday, 4:30 to 6 p.m.
The topic of the closing keynote address will
be “Models of Translational Science to Span
Innovation Gaps in Academia,” given by Martin Gleave, CM, MD, FRCSC, FACS, who is director of The Vancouver Prostate Centre. He
also is Liber Ero British Columbia Leadership
Chair in Prostate Research and distinguished
professor and vice chairman, Department of
Urological Sciences, University of British Columbia, Vancouver.
Dr. Gleave’s research demonstrates how science can successfully move from the lab bench
to therapeutic intervention. His studies have
centered around characterizing the molecular
mechanisms that mediate treatment resistance
Continues on page 14 : Conference
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enturing outside the United States for the first time, the
Association for Research in Vision and Ophthalmology
(ARVO) continues to move its annual meeting to new venues, and this year it is heading north of the border to Vancouver, British Columbia.
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( Continued from page 12 )

in cancer, focusing on stress-activated adaptive responses that drive acquired treatment
resistance and designing rational combination
co-targeting strategies to abrogate the stress
response to create conditional lethality and
improve cancer control. He has patented several anti-cancer drugs and, in 2001, founded
OncoGenex Technologies, for which he serves
as chief scientific officer.
AWA R D L E C T U R E S
There will be several Award Lectures. These
include:

THE PROCTOR AWARD LECTURE,
Sunday, noon to 12:45 p.m.
Jerry Niederkorn, PhD, FARVO, will deliver
the lecture on the topic “The Eye Sees Eye to
Eye with the Immune System.”

FRIEDENWALD AWARD LECTURE
Monday, 3 to 3:45 p.m.
Donald Zack, MD, PhD, FARVO, will present
the Friedenwald Award Lecture, speaking on
the topic “From Transcription to Drug Discovery, and From Photoreceptors to RGCs, a Fun
Journey.” Retinal neurodegenerative diseases,
which include age-related degeneration, retinitis pigmentosa, and glaucoma, are a major
cause of blindness worldwide.

WEISENFELD AWARD LECTURE
Tuesday, 1:45 p.m. to 2:30 p.m.
Sheila West, PhD, FARVO, will present the
lecture, speaking on the topic “Toward the
Elimination of Disease.” Of the diseases targeted for elimination by The World Health
Organization, two are leading causes of blindness worldwide. Research that identified who
is at risk of the disease, created better diagnostic and program tools to guide and monitor interventions, and pushed programs to
go “the last mile” to ensure elimination is
the story of global partnerships. This lecture
will explore the lessons learned from vision
scientists who contributed to the elimination efforts.

COGAN LECTURE
Wednesday, 2 p.m. to 2:45 p.m.
Przemyslaw Mike Sapieha, PhD, will speak
on the topic “Communication in Retinal Vascular Disease.” Dr. Sapieha’s lab has been deciphering the contribution of neurovascular
and neuroimmune cross-talk to retinal vascular diseases.

MEETING PREVIEW

BECKMAN-ARGYROS AWARD LECTURE
Thursday, 3:15 p.m. to 4:14 p.m.
Mark F. Bear, PhD, who is the Picower Professor of Neuroscience in The Picower Institute
for Learning and Memory and the Department
of Brain and Cognitive Sciences at MIT, will
give the lecture. Dr. Bear’s work focuses on
harnessing synaptic plasticity to promote recovery from amblyopia.
Other lectures will include:
The 2019 Basic Clinical Lecture, from 8 a.m.
to 10 a.m. Sunday, will have the topic “A Window on the Soul: How Systemic Disease Manifests in
the Eye.” Speakers will include Maya KoronyoHamaoui, Nicholás Cuenca, José Capo-Aponte,
Yang Sun, and Colleen Cebulla.
Speakers for the Champalimaud Vision Award
Lecture, from 5:45 p.m. to 6:45 p.m. Tuesday,
will include Jean Bennett, MD, PhD, of Scheie
Eye Institute and Robin Ali, PhD, of Moorfields
Eye Hospital.
The António Champalimaud Vision Award
is presented to active research groups involved
in basic or clinical research which has led to a
major breakthrough in the understanding and/
or the preservation of vision. This year’s awardees’ work led to the successful treatment of a
genetic cause of childhood blindness, a version
of Leber congenital amaurosis, and demonstrated the potential for future developments in
gene therapy to cure other inherited diseases.
ARVO SYMPOSIA

SUNDAY, 8 A.M. TO 10 A.M.
“Approaches to restoring vision: Where are
we now?”
Restoring vision is the common aim of many
researchers and has led to a variety of approaches. This symposium will bring together
leading experts representing these different
approaches, including retinal prostheses, gene
therapy, cell replacement, and optogenetics.

“THE POTENTIAL AND PITFALLS OF BIG DATA.”
Sunday, 8 a.m. to 10 a.m.
The use of “Big Data” has increased in ophthalmology over the past five years, and includes
mining administrative databases, using electronic medical records, and leveraging telemedicine data. This session will describe the
advantages and limitations of big data and related analyses and review how big data can
be integrated into ophthalmology research and
clinical settings.

“THE GUT-EYE AXIS: EMERGING ROLES OF
THE MICROBIOME IN OCULAR IMMUNITY AND
DISEASES”
Thursday, 8 a.m. to 10 a.m.
The gut serves as host to a diverse population

of microorganisms, and research linking the
significance of the gut microbiome to health
and disease has exploded in the past decade.
The composition of the intestinal microbiota
has been found to be crucial for host metabolic
efficiency, regulation of the immune system,
tumor growth in cancer, and neurological and
developmental health. Recent ophthalmology
research has uncovered a critical role for the gut
microbiome in ocular health and responses to
diseases. This symposium will bring together
leading scientists who will share their latest
research on the impact of the gut microbiome
on the nervous system, ocular immunity, and
ocular diseases such as diabetic retinopathy
and macular degeneration.

“THE SINGLE CELL REVOLUTION: NOVEL
INSIGHTS AND APPLICATIONS FOR SINGLE CELL
RNA SEQUENCING IN EYE RESEARCH”
Thursday, 8 a.m. to 10 a.m.
Single-cell mRNA-sequencing (scRNA-seq) is
rapidly revolutionizing biomedical research and
accelerating the development of personalized
medicine. This unbiased, high-throughput and
high-resolution analysis of individual cell transcriptomes is revealing previously unappreciated
detail about the heterogeneity of cell populations, their origins, and functions in development and disease. This symposium will review
new research approaches using scRNA-seq technologies and cutting-edge bioinformatic pipelines. Presentations will cover glial cell biology, retinal cell development and degeneration,
vascular endothelial cells, and immunology.
MINISYMPOSIA
Sunday
From 3 to 4:45 p.m. Sunday, “New and Emerging
Clinical Trials Endpoints” and “Emerging Gene-Driven
Therapies for Anterior Segment Disease.”
Monday, 8:15 to 10:15 a.m., “Healthcare Transformation with AI: Impact in Glaucoma and Ophthalmology” and “Frontiers in Membrane Dynamics and Cellular Communication: Impact on Vision and Disease
Mechanisms.”
The mini-symposia continue Monday, with “Of
Mice and Men: Comparing Primate and Rodent Retina”
offered from “11:15 a.m. to 1 p.m.”
Monday’s offerings end with “Emerging cell-based
therapies to tackle retinal diseases” from 4 to 5:45 p.m.
From 8:45 to 10:30 a.m. Tuesday, offerings include “Aging with Vision Loss: Understanding the Aging
Consequences of Visual Impairment” and “Clinical
Outcomes and Visual Quality with Retinal Prosthetic
Vision Restoration.”
Tuesday’s sessions continue from 11:45 a.m.
Continues on page 16 : Conference
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INNOVATION

1

THE FIRST AND ONLY
OPHTHALMIC STEROID INSERT

DEXTENZA is an advancement in steroid treatment
• Resorbable, so no need for removal2

• Designed to deliver a tapered dose1

• Insert can be removed via saline irrigation
or manual expression, if necessary2

• Contains fluorescein for visualization2

• Physicians rated DEXTENZA as easy
to insert3*

• No additional components or
assembly required2

VISIT BOOTH 1737 AT ASCRS
INDICATION
DEXTENZA is a corticosteroid indicated for the
treatment of ocular pain following ophthalmic surgery.

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
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.
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.

Use of ocular steroids may prolong the course and
may exacerbate the severity of many viral infections
of the eye (including herpes simplex).
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.
Use of steroids after cataract surgery may delay
healing and increase the incidence of bleb formation.
ADVERSE REACTIONS
The most common ocular adverse reactions that
occurred in patients treated with DEXTENZA were:
anterior chamber inflammation including iritis and
iridocyclitis (9%); intraocular pressure increased (5%);
visual acuity reduced (2%); eye pain (1%); cystoid
macular edema (1%); corneal edema (1%); and
conjunctival hyperemia (1%).
The most common non-ocular adverse reaction that
occurred in patients treated with DEXTENZA was
headache (1%).
Please see brief summary of full Prescribing
Information on adjacent page.

*73.6% of physicians in Study 1 and 76.4% in Study 2 rated DEXTENZA as easy to insert.
References: 1. Sawhney AS et al, inventors; Incept LLC, assignee. US patent 8,409,606 B2. April 2, 2013.
2. DEXTENZA [package insert]. Bedford, MA: Ocular Therapeutix, Inc; 2018. 3. Walters T et al. J Clin Exp Ophthalmol.
2016;7(4):1-11.
© 2019 Ocular Therapeutix, Inc. All rights reserved.
DEXTENZA is a registered trademark of Ocular Therapeutix, Inc. PP-US-DX-0071 02/2019
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BRIEF SUMMARY: Please see the
DEXTENZA Package Insert for full
prescribing information for DEXTENZA
(11/2018)
1

INDICATIONS AND USAGE
®

DEXTENZA (dexamethasone ophthalmic
insert) is a corticosteroid indicated for the
treatment of ocular pain following ophthalmic
surgery (1).
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.
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)].

DEXTENZA was studied in three randomized,
vehicle-controlled studies (n = 351). The
mean age of the population was 68 years
(range 43 to 87 years), 62% were female,
and 85% were white. Forty-six percent
had brown iris color and 31% 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
(9%); intraocular pressure increased (5%);
visual acuity reduced (2%); eye pain (1%);
cystoid macular edema (1%); corneal edema
(1%); and conjunctival hyperemia (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 drug-associated 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.
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to 1:30 p.m. with three offerings.
These include:
“Innate Immune Memory and the Eye”;
“Lacrimal Gland Biology in Homeostasis,
Disease and Repair” and “Unresolved
issues in Myopia.”
Tuesday’s offerings conclude with
“Mechanisms and Biomechanics of Traumatic Retinal Hemorrhage in Children”
from 2:45 to 4:30 p.m.
On Wednesday, mini-symposia
continue with “P2X7 receptor: One
Target for inflammatory responses in
different ocular diseases” and “Repurposing Drugs for the Treatment of
Retinal Diseases,” both from 8:15
to 10 a.m.
From 10:15 a.m. to noon Wednesday, “Precision through Measurement:
Biomarkers in Health and Disease” will
be presented.

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 surgeon if
pain, redness, or itching develops.

MANUFACTURED FOR:
Ocular Therapeutix, Inc.
Bedford, MA 01730 USA
PP-US-DX-0072

The events conclude from 3 to 4:45
p.m. Wednesday with “Physiological
Biochemistry of the Lens.”
BR EAK FAST W ITH A N
EXPERT
Breakfast with an Expert sessions
will be held from 7 a.m. to 8:30
a.m. Tuesday. Some sessions were
already selling out at press time.
Topics and experts include:
> “Applying to Ophthalmology Residency Programs,” Jacque L. Duncan, MD
> “Finding your niche in research,”
Rajashekhar Gangaraju, PhD
> “Choosing (and securing) an Ophthalmology Fellowship,” William
F. Meiler, MD
> “Maximizing Scientific Achievement,” Joyce Tombran-Tink, PhD,
FARVO
> “Maximizing Scientific Achievement.” Paul S. Bernstein, MD, PhD
> “Funding Opportunities for Young
Scientists (government focus), Houmam Araj, PhD
> “How to Make Yourself Visible,”
Ashok Kumar, PhD
> “How to Make Yourself Visible -

Learning to Self-Advocate,” Julia
Busik, PhD
> “Basic Research in Ophthalmology
- Why? How?” Falk Schroedl, PhD
> “Careers in Industry,” Miller J.
Ogidigben, PhD, FARVO
> “Running a Successful Research
Lab,” Daniel J.J. Carr, PhD
> “Interaction with non-US Pharma,”
Mark Gillies, MB BS, PhD, FRANZCO
> “Work life integration,” Lisa Ostrin, OD, PhD
> “Work life integration,” Tonia S.
Rex, PhD, FARVO
> “Juggling Clinical and Science
in the Early Years,” Balamurali K.
Ambati, MD, PhD
> “Taking Charge of Advancing Your
Career,” Adrienne Graves, PhD
> “Taking Charge of Advancing Your
Career,” Jia Yin, MD, PhD
> “Getting Published: Tips on Writing
a Paper,” Sunil Chauhan, DVM, PhD
> “Getting Published: Tips on Writing a Paper/Effective Communication: Tips for Presenting and Publishing,” P. Michael Iuovone, PhD
> “Getting Published: Tips on Writing a Paper/Effective Communication: Tips for Presenting and Publishing,” Alon Harris, PhD
> “Combining clinical practice, clinical research and basic science —
can you do it all?” Reza Dana, MD,
MSc, MPH
> “Combining Clinical Practice,
Clinical Research and Basic Science — Can You do it All?” Jeffrey
Goldberg, MD, PhD
> “How to Secure Charitable Funding,” Diane Bovenkamp, PhD
> “How to Secure NEI Funding,”
Neeraj Agarwal, PhD, FARVO
> “How to Secure NEI Funding,”
Nicholas A. Delamere, PhD
> “Practical Advice for Foreign
Trained Medical Professionals”
Pedram Hamrah, MD, FACS
> “Basic research in ophthalmology.
Why? How?” Andrew Carkeet, PhD
> “Applying to Ophthalmology Residency Programs,” Jennifer R. Chao,
MD, PhD
SPECIAL MEETINGS
Special interest meetings also will be
held during the conference. These
include:
Sunday, 1 to 2:30 p.m.
> New Perspectives on Sub-RPE
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Deposit Formation: Discussing Clinical and
Molecular Progress
> Protection, Correction, Regeneration: Are
Combination Therapies in the Future for Inherited Retinal Degenerations?
> New Ideas about Metabolic Interactions Between Photoreceptors and Müller Cells
> Diabetic Keratopathy: An Understudied Corneal Disease
> Tear Film, Inflammation and the Nervous
System — The Three Pillars of Dry Eye Disease Resulting in Symptoms of Discomfort
> Biomechanical Injury and Inflammatory
Signaling in the Eye
> Findings of the International Myopia Institute White Paper Reports
Monday, 1:15 to 2:45 p.m.
> Glia in Blood-Retina Barrier Disorders
> Next Generation Sequencing for Pathogen
Discovery: Ready for Prime Time?
> Cellular and Molecular Imaging of the Retina in Health and Disease
> Tear Biomarkers of Ocular Surface Diseases
in the Clinic
> Managing Patients with Diabetic Macular
Edema, Diabetic Retinopathy, Neovascular
and Non-Neovascular AMD, and Retinal Vein
Occlusion: How Do We Best Utilize the Latest Data from Clinical Trials
> Aging as a Factor in Eye Diseases
> Health Disparities, Social Justice and Vision Research
> Lipids in Diverse Functions and Pathologies of the Eye
Tuesday, 7 to 8:30 a.m.
> Diabetes and its Ocular Complications
> Cutting Funding Requirements of Third
World Researchers by 3D-Printers, Drone Slitlamps and AIRBNB-Style Equipment Sharing
> OCT Guided and Robotically Enabled Ophthalmic Surgery
> The New face of (presumed) Intraocular
Tuberculosis
> Selective autophagy: A New Therapeutic
Target for Retinal Diseases
> Patient Engagement in Ophthalmology
Research
> Metamorphopsia – An Update on Diagnostic
Methods, Treatment, and Evaluation of Novel
Instruments and Questionnaires
> Hyperreflective Intraretinal Spots (foci)
in Ocular Diseases: From Bench to Bedside
Wednesday, 12:15 -1:45 p.m.
> Eye and Brain — The Interrelationship and
Pathology (Second Edition)
> Excellence in Sight: Enhancing the Methodological Rigor of Clinical Research to Inform Eye Care Practice and Future
> Integrating Robotics into Ophthalmic Surgery

ARVO 2019
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> Retinal Ganglion Cell Differentiation from
Pluripotent Stem Cells: Applications for Studying Development, Modeling Retinal Degeneration, and as a Vehicle for Cellular Replacement
> Chor ioc api l la r i s I m a g i n g w it h OC T
Angiography
> Developing Eye Drops in Ophthalmology:
Practical Considerations for Smooth Translation to the Clinic
> The Role of the Human Microbiome in Ocular Disease
> Advances and Challenges in Utilization of
Artificial intelligence in Ophthalmology

ADDITIONAL WORKSHOPS
Scheduled workshops include:

Wednesday, 6:15 to 7:45 p.m.
> Focal vs Global: Is Keratoconus Pathology
Driven by Focal Corneal Tissue Changes or
is it a Global Corneal Defect Influenced by
Systemic Factors?
> Fluorescence Lifetime Imaging Ophthalmoscopy from Bench to Bedside
> New Perspectives on MIGS
> Using Fluid Biopsies for Decision-making
in Personalized Medicine in Ophthalmology
> Pathogenesis of TB-associated Uveitis: Current Status and Future
> Wnt Signaling and Regenerative Medicine
for Retinal Vascular Disease

Monday, 1:15 to 2:45 p.m.
> Members-in-Training career forum: Preparing for Your Future Career NOW!
> Getting Published: The Light and Dark Sides
> NIH-CSR Peer Review Workshop
> VSS at ARVO — Vision after Sight Restoration

Thursday, 12:15 to 1:45 p.m.
> The Implications of Immune Response in
Ocular Gene Therapy
> Re-Engineering Clinical Perimetry
> Exploring Controversial Issues in BEST1related Retinal Disease
> Optical Coherence Tomographic Angiography of the Eye
> Lipids and Eye Diseases- Where Should We
Focus?
> Emerging Biological Functions of Non-Canonical Photodetection
> Are there Alternatives to In Vivo Models
in Eye Research?
CROSSSECTIONAL
GROUP SESSIONS
These group sessions will be held on Sunday
through Wednesday during the conference.
The schedule includes:
Sunday, 1 to 2:30 p.m.
Low Vision Group — The Effects of Mesopic Light Levels
on vision and functional activities
Monday, 1:15 to 2:45 p.m.
Multidisciplinary Ophthalmic Imaging Group — OCT
advances in Vascular and Functional Imaging
Wednesday, 12:15 to 1:45 p.m.
Genetics Group — Spotlight on Retinal Ciliopathy from
Genetics to Mechanism

Sunday, 1 to 2:30 p.m.
> Functional Imaging Technologies for Regenerative Medicine
> Grant wr iting: Early Career Funding
Opportunities
> Win-win Collaborations Between Academia
and Industry
> The Importance of Animal Research in the
Bench to Bedside Pipeline
> China-ARVO Networking Forum

Wednesday, 12:15 to 1:45 p.m.
> Scientists as Entrepreneurs (or How to Apply
Your Science to Business)
> How do I Tell m(e)y(e) Story?—Why Effective Communication is Needed Now More than
Ever to Increase Research Funding
> Clinician-Scientist Forum: How to Become
a Successful Clinician-Scientist
> Overcoming the Challenges of International
Collaboration in Ocular Research
> Ethical Challenges and Solutions for CRISPR
Treatment in Human Eye Disorders
Thursday, 12:15 to 1:45 p.m.
> EVER/ARVO Workshop: The Breadcrumb
Trail in Glaucoma: From Biology to the Patient
> Addressing Global Blindness Through International Research Collaborations—Next Frontier for 2020
> Chinese Ophthalmology Society (COS) Workshop: Cell Biology and Stem Cells
> NEI grants Workshop: New NIH Regulations
Concerning Human Subject and Animal Research
PREMEETING
EDUCATION COURSES
Several courses will be held on Saturday before
ARVO officially kicks off. There are full-day
and half-day offerings. Separate registration is
required. Full-day courses will be held from 8
a.m. to 4:30 p.m. Here is the lineup:
Artificial Intelligence—From Benchtop to Bedside
Artificial Intelligence (AI), including machinelearning, is the latest innovation in information technology. The use of AI for improving
healthcare outcomes already shows promise.
This course will help participants define what
AI is, describe applications of AI in research/
development, explain the tools behind AI, and
Continues on page 18 : Conference
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is suitable for basic and clinician scientists new
to the study of ocular immunology.

( Continued from page 17 )

explore the future of AI. This activity’s overall
purpose is to ensure change in learner competence by providing an overview, explaining
the principles of use, demonstrating examples
of applications, exploring future directions,
and considering ethical principles.
Diabetic Retinopathy: What’s New
The global prevalence of diabetes mellitus is
predicted to increase dramatically in the coming decades, from an estimated 382 million in
2013 to 592 million by 2035. Type 2 diabetes
(T2D) has already attained epidemic levels with
type 1 (T1D) increasing. As a result, diabetic
retinopathy (DR) is the most common microvascular complication of diabetes. As such,
DR-related visual impairment and blindness
has significantly increased.
Applying Electrophysiological Techniques to Translational
Vision Research
With the advent of new therapies for blinding
diseases involving the retina and optic nerve,
there is an increasing need for functional outcome measurements that can be made in animal models and human clinical trials. The
electroretinogram and visual evoked potential are translatable techniques that fit this
purpose. This course will discuss the use of
the electrophysiologic techniques in the understanding of retinal dystrophies, acquired
retinal diseases, glaucoma and optic nerve
diseases.
There also will be several half-day courses,
offered from 8 a.m. to noon each day. These
include:
Ocular Immunology: Fundamentals, Disease Entities
and Future Therapeutic Opportunities
This course will introduce the principles of
immunology and immunological privilege as
it pertains to eye physiology and disease. Key
aspects covered in this course include cellular
and molecular factors that maintain immune
homeostasis in different ocular compartments,
and how breakdown of these pathways gives
rise to disease etiologies, such as infection, allergy, alloimmunity, autoimmunity, and aging.
Basics of immune modulation and immunebased targeted therapies also will be discussed.
This course will give an update on current
areas of research and future opportunities for
targeted immune-based therapies to increase
the clinical knowledge, competence, and performance of learners. The content of this course

Statistical Methods for Correlated Eye Data
Diverse sets of statistical methods for correlated eye data will be presented and explored.
Selected research study designs that require
the use of these statistical methods will be
reviewed to evaluate the underlying models
and accompanying assumptions and contrast
the implications of having the two eyes in different comparison groups versus having both
eyes in the same group. Methods for continuous and binary data, with and without covariates, and for cross-sectional and longitudinal study designs will be applied to different datasets and the interpretation of results
discussed. Code to implement each example
in SAS, Stata, and R statistical software will
be provided in course handouts.
Clinical and basic researchers who need to
analyze data from both eyes of study subjects
or animals will benefit from this advanced
level course. Prerequisite: Attendees should
be familiar with basic statistical analysis techniques, including linear and logistic regression analysis.
SOCIAL EVENTS
A conference would not be complete without
social events, and ARVO has several planned
throughout the week, offering attendees opportunities for networking and just relaxing
with colleagues.
Saturday, 6:30 p.m.
ARVO Foundation and Dowling Society Gala, at the
Vancouver Convention Centre
Join the ARVO Foundation for a dinner with
more than 400 members and friends to honor
individuals and organizations who have shown
dedication to the ARVO Foundation and its
mission, while also helping support the next
generation of vision scientists. This event sells
out each year so do not wait to secure tickets
($345 per person).
Sunday, 7 to 10 p.m.
Sunday Social: An evening at the Vancouver Aquarium
(845 Avison Way, Vancouver)
Enjoy animals, a dolphin-and-sea-lion show,
and a 4-D movie experience. Tickets are $30
(includes admission and two drinks), with a
discounted rate of $20 for children 18 and under.
Registration is required; tickets can be purchased online or onsite Saturday and Sunday
(depending upon availability).
Monday, 1:15 to 2:45 p.m.
The Annual Women in Eye and Vision Research (WEAVR)

Luncheon, at the Vancouver Convention Centre
This fundraising event for the ARVO Foundation will let more than 300 attendees network over lunch. Prominent scientists from
around the world will be guest speakers. While
the luncheon program is designed to support
women in eye and vision research, attendees
of all genders are welcome to attend. Visit
https://www.arvo.org/arvo-foundation/events/
women-in-eye-and-vision-research-luncheon/
women-in-eye-and-vision-research-luncheon/
to learn more.
Monday, 7:30 to 9 p.m.
Student/Trainee Social, at the Vancouver Convention
Centre
Members-in-Training are invited to join ARVO
in honoring 2019 travel and research grant
recipients. Mingle with your colleagues and
meet members of the ARVO Board of Trustees.
Wednesday, 8 to 10 p.m.
ARVO Classical Concert, at the Vancouver Convention
Centre
This is a longtime popular ARVO event, at
which members perform well-known classical selections. Sit back, relax, and enjoy this
free event.
Wednesday, 9 p.m. to midnight
ARVO Karaoke Night at The Blackbird Public House
(905 Dunsumir St., Vancouver)
Show your vocal talents or cheer on your favorite performer at this annual Karaoke Night!
Cost is $10, which includes admission and
one drink. Light snacks provided. You must
be 21 years or older to attend. Tickets can be
purchased online or onsite Saturday through
Wednesday (depending upon availability).
Thursday, 2 to 3 p.m.
Visit Baltimore Welcomes ARVO 2020 Kick-Off Reception,
at the Vancouver Convention Centre
Join ARVO and Visit Baltimore as they look
forward to the ARVO 2020 annual meeting,
May 3 to 7. ■

SAVE THE DATE
FOR THESE FUTURE
ARVO MEETINGS
2020 May 3 to 7, Baltimore
2021 May 2 to 6, San Francisco
2022 May 1 to 5, Denver
2023 April 23 to 27, New Orleans
2024 May 5 to 9, Seattle

For All Your Surgical Needs
From our FDA-Registered Outsourcing Facility
Injectable Formulations
Tri-Moxi®

Lidocaine/ Epinephrine in BSS (PF/SF)

(Triamcinolone acetonide and
moxifloxacin hydrochloride)
15mg/1mg/mL
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Dex-Moxi®

(1.5/1)%

(Dexamethasone and moxifloxacin
hydrochloride)
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Dex-Moxi-Ketor®
(Dexamethasone, moxifloxacin
hydrochloride and ketorolac)
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Hyaluronidase
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(3/25/2) mg
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Weigh costs, benefits when
adding surgical technology
Implementing new innovations a critical part of successful facility management
By Jan Beiting

hen deciding whether to implement a new surgical technology, surgery centers must
consider a range of factors,
from clinical and financial
benefits to the impact on practice flow and logistics.
In one such instance, administrators and
surgeons have been evaluating the pros and
cons of various approaches to mydriasis during cataract surgery.
Maintaining iris tone and pupil size—and
therefore, an adequate view of the surgical
field—throughout the procedure is important
in reducing the risk of capsule tear, vitreous
loss, iris damage, and other possible surgical
complications.1,2
There are challenges as surgeons strive to
meet this goal, including an increasing number
of patients who are coming to surgery with a
history (known or unknown) of systemic medications that contribute to intraoperative floppy
iris syndrome (IFIS) and unpredictable dilation.
Topical agents administered preoperatively
may be washed out during surgery and become less effective.
While many surgeons have found it effective
to add drugs such as compounded epinephrine
or phenylephrine to the irrigating solution or
to deliver them during surgery, these off-label practices came under increased scrutiny
in the wake of new standards for ambulatory
surgery centers (ASC) in 2009.
Additionally, there has been widespread
concern over compounded medications after
dozens of patients at Key-Whitman Eye Center in North Texas developed retinal problems
and vision loss soon after undergoing cataract
surgery with intravitreal injection of a compounded steroid-antibiotic (triamcinolone and
moxifloxacin) medication in 2017.3
A combination of phenylephrine 1.0 %/ketorolac 0.3% (Omidria, Omeros) was approved
several years ago for continuous intracameral
administration during cataract surgery to re-

W

duce postoperative pain and to prevent pupillary
sues with compounded drugs elsewhere, so
miosis, and has since been shown to reduce the
the ability to use an FDA-approved drug rather
use of pupil expansion devices, decrease intrathan a compounded product was an important
operative complications, prevent
factor in our decision,” GwinIFIS, reduce incidence of CME,
nell pointed out.
and shorten surgical time in a
Gwinnell also acknowledged
◗ Surgeons and
number of studies conducted in
that they needed a mydriasis soadministrators must
real-world settings.4–9
lution that worked for the botweigh myriad factors
Phenylephrine/ketorolac was
tom line as well—something
when considering
also shown to reduce the use
that has become much easier
implementing new
of medications for treatment of
in the wake of the October retechnology in a
pain associated with cataract
instatement of “pass-through”
practice, including
surgery, including opioids such
status for phenylephrine/ketoroclinical and financial
as fentanyl.9
lac by the Centers for Medicare
benefits.
Reducing postoperative pain
and Medicaid Services (CMS).
is essential for improving paThe decision means that surtient satisfaction and minimizgery centers can once again bill
ing patient callbacks, which can meaningfully
Medicare Part B with confidence that 100% of
impact facility efficiency and productivity.
Medicare administrative contractors (MACs)
“With any new technology, we rigorously
reimburse separately for the drug, outside of
evaluate whether it is good for
the packaged cataract surgery facility fee (i.e.,
patients, good for employees,
the ambulatory payment classification). Addiand good for the surgery centionally, a substantial and growing number of
ter,” said Andrew Gwinnell,
Medicare Advantage and commercial payers
executive director, TruVista
are reimbursing for phenylephrine/ketorolac.
Surgery Center, Troy, MI.
After a trial of the fixedFINA NCI A L FACTORS
Gwinnell
dose combination, surgeons
For Heather Hilgendorf-Cooley, administrator,
at TruVista decided the answer to all three
Spring Park Surgery Center, Davenport, IA, the
questions was “yes,” and made it part of their
clinical benefits of phenylephrine/ketorolac
standard cataract orders for all patients (exmade the decision a “no-brainer.”
cept those with drug hypersensitivity issues).
The multispecialty ASC, which offers ophthalmology, urology, and pediatric
“We try to standardize surgery as much as
dentistry services, had previpossible,” Gwinnell noted. “So, in addition to
ously been using lidocaine/
safety and efficacy, we have to make sure that
phenylephrine drops and puta new technology either fits into our existing
ting 0.3 mL of epinephrine in
processes or that those processes can be modithe infusion bottle during catfied in a reasonable manner to accommodate
aract surgery—a practice they
the new drug or device.”
Hilgendorf-Cooley
ultimately had decided was not
Surgeons at TruVista Surgery Center had not
sustainable for an AAAHC-accredited ASC.
previously added anything to the irrigating soResearch showing that intracameral phenlution but had relied on compounded “epi-Shugylephrine/ketorolac maintained iris tone and
arcaine” (buffered lidocaine with epinephrine)
reduced postoperative pain proved to be congiven intraoperatively to maintain mydriasis.
vincing, as did surgeons’ initial experience
“We had heard some reports of stability is-
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surgery
with phenylephrine/ketorolac at Spring Park.
“They found that it kept the iris stable and
pupils dilated, even during femtosecond laser
cases, allowed them to avoid iris sphincter
tears due to mechanical manipulation, and
improved outcomes and safety,” HilgendorfCooley noted. “We felt so strongly about the
added safety that we were willing to take the
risk of renegotiating our commercial contracts
to include a carve-out, even before they were up
for renewal, so that all our patients could benefit from cataract surgery with [phenylephrine/
ketorolac].”
Hilgendorf-Cooley said she believed the financial numbers were still in their favor even
during the 9-month period during which Medicare did not reimburse for the intracameral
drug as a pass-through.
“You have to weigh the costs of the alternatives against the new technology,” she explained.
Hilgendorf-Cooley estimates that the fixeddose combination reduced the center’s use of
non-reimbursed Malyugin rings (at about $150/
each) by 32%.
By switching to simple lidocaine numbing
drops for most patients instead of the lidophenyl drops, they saved nearly $20 in supply
costs per case. They also cut back on staff time
to draw up the medications on every cataract
surgery day.
During their AAAHC accreditation, Spring
Park Surgery Center was able to provide proof
that they were only using FDA-approved drugs
in the irrigating solution.
Hilgendorf-Cooley further noted that ASCs
also need to weigh the intangible benefits of
having the latest technology, such as being
perceived as cutting edge, generating referrals, or attracting more surgeons to the ASC.
For example, Spring Park acquired its own extracorporeal shock wave lithotripsy (ESWL)
machine for its urologists to break up kidney
stones—a high-tech device that even some hospitals do not have.
“That kind of technology investment has
helped to ensure that we have the largest market share for urology and ophthalmology procedures in the Quad Cities,” Hilgendorf-Cooley
concluded.
IN V E ST ING IN PAT IEN T S
Patti Barkey, COE, administrator, Bowden Eye
and Associates, Jacksonville,
FL, agreed that modeling the
clinical and financial benefits of new technology can be
complex.
“We have to consider not just
the senior surgeon but whether
Barkey
a new technology will make

it easier for younger surgeons to achieve good
outcomes,” she said.
Barkey considers implementation of intracameral phenylephrine/ketorolac to be part
of the practice’s conscious effort to invest in
what matters for its patients.
“We have particularly focused on new technologies that improve patient outcomes or patient satisfaction,” she pointed out.
Pain after surgery is a significant factor in
patient perceptions of surgery.
More than one-third of cataract surgery patients experience moderate to severe pain in
the immediate postoperative period,10 and research has shown that postoperative pain ultimately is a leading reason for dissatisfaction
with cataract care.11
In clinical studies, patients were more than
50% more likely to be pain-free when the fixeddose combination was used (p=0.0027).9
As a result, significantly fewer patients required pain medications, including opioids,
on the day of surgery with phenylephrine/
ketorolac.
Barkey also explained that practices benefit
when new technology can offer greater consistency from one case to the next.
“By using [phenylephrine/ketorolac], we
have been able to eliminate iris stability issues and better anticipate our surgical flow,
which increases efficiency,” she said.
Barkey also noted that she suggests discussing with all surgeons the plan to incorporate
phenylephrine/ketorolac as a common standard unless the patient has a contraindication.
“The contraindications should always be reviewed prior to the case and at the time-out
phase,” she noted.
AN ONGOING CONVERSATION
All three of the practices profiled here are currently exploring new minimally invasive glaucoma surgery (MIGS) procedures.
“In glaucoma care, the efficacy of topical
therapies has always been limited by poor
compliance in a significant percentage of the
patient population,” Barkey explained. “We
are looking at MIGS technologies not only in
terms of their absolute pressure-lowering ability but also as a way to remove patient compliance from the equation and result in better outcomes.”
When evaluating new technologies, administrators recognize that their first decision is
not always the last word.
TruVista’s governing board initially rejected
acquiring a femtosecond laser for cataract surgery, for example. Two years later, with more
clinical evidence and experience, they changed
their minds. And even after implementation, they

have sometimes reconsidered platform choices.
“You have to implement and then continue
to re-evaluate patient and physician satisfaction,” Gwinnell concluded. ■
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ADVANCES CONTINUE TO PROGRESS FOR TREATMENT, MANAGEMENT OF CATARACT

(FIGURE 1) Every surgical staff member should be
aware of these steps to ensure a smooth and efficient
operation. (Figure courtesy of Russell J. Swan MD)

CALLING
PRE-VISIT

EXTENDING

GREETING

DEPARTING

COORDINATING

TESTING
CONSULTING

10 TIPS TO START A
WINNING REFRACTIVE
CATARACT PROGRAM
Several points to consider before you make the leap
By Vanessa Caceres; Reviewed by Russell J. Swan, MD

take-home
◗ Careful preparation

for a refractive cataract
surgery practice can
yield better patient
outcomes and
satisfaction.

C

reating a successful refractive
cataract practice does not happen overnight. It takes thorough
planning and some thoughtful
consideration regarding your
surgery, patient education, and
staff preparation, said Russell J. Swan, MD, Vance
Thompson Vision, Bozeman, MT.

Here are 10 suggestions from Dr. Swan when considering starting a refractive cataract practice:

GETTING STARTED
Do you have a world-class customer experience? “What we have
found is we cannot have a great customer experience without a
great work/family experience that then allows our employees to
drive a great customer experience,” Swan said. “We are intentional
about having fun.” Special events that allow the staff to get together
outside of work help to create a positive work culture, which then
translates into a better patient experience.
> HOW DO YOU EDUCATE YOUR PATIENTS? Dr. Swan and his staff have a flow
chart they use for patients to easily see if they are ready for cataract

surgery and if they are fine using glasses afterward—or if they would rather forego glasses
as much as possible. This can help direct patient education about available refractive cataract options.
> HOW DO YOU EDUCATE REFERRING PROVIDERS? Let referring providers know that you and your staff are
focused on obtaining a great outcome, whether
a patient desires standard or refractive cataract
surgery. Dr. Swan said he has received questions from referring providers about the different types of IOLs available, so the practice staff
put together a “cheat sheet” to help doctors understand the available technology. They stress
the importance of fine-tuning residual refraction, because it is a driver for patient satisfaction after refractive cataract surgery.
> HOW DO YOU EDUCATE STAFF? “When we think
about our customer service experience cycle,
we think about the first interaction when (patients) call, the greeting they have when they
arrive at the clinic, and the stories patients get
to share during their testing,” Dr. Swan said.
“About 90% of a patient’s time is outside of my
control.” For this reason, solid staff education
about refractive cataract surgery is invaluable.
> MY PATIENTS CANNOT AFFORD IT. This is probably
something that many ophthalmologists think
about, as does Dr. Swan. “It’s not our job to
decide how patients will use their money,” he
said. “It’s our job to let them know about their
options, their costs, and to empower them to
make the best decision for them.” People pay
for experiences all the time and what better
experience can we provide than renewed vision for the rest of the patient’s life, he added.
> WHAT WILL MY MENTORS THINK? As a younger ophthalmologist, this was a consideration for Dr.
Swan, who said that many mentors within academic programs may have concerns about refractive cataract surgery. However, it is possible to educate patients without overselling to
them, he said.
> WHAT’S THE FINANCIAL CONSIDERATION? “All of the
equipment comes with a price tag, whether
you are in solo practice or in a group,” he said.
You’ll have to make a decision regarding which
technology is worth integrating into your practice. Dr. Swan noted that if you are selective
in your use of technology and grow a practice
committed to it, you can see long-term benefits.
Continues on page 25 : Program
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Study: Intracameral moxifloxacin
reduces endophthalmitis cases
Rates drop in both phacoemulsification, manual small-incision cataract surgery patients
By Vanessa Caceres; Reviewed by Aravind Haripriya, MBBS

INTRACAMERAL moxifloxacin was

The dosing given was 0.5 mg/0.1 ml that
found to be a safe and effective prophylactic was injected in the anterior chamber at the
antibiotic to reduce endophthalmitis rates in end of surgery.
both phacoemulsification and manual smallStandardized operating room and sterilizaincision cataract surgery patients, according tion protocols were used across all Aravind
to a study presented by Aravind Haripriya, eye hospitals. Patients also received topical
MBBS, Aravind Eye Hospital, Chennai, India. ofloxacin at 1 day before surgery and for 15
The treatment also was shown to be effec- days after surgery.
tive in eyes that had posterior cap“Topical povidone–iodine was
sule rupture, leading Dr. Haripriya
used immediately prior to surgery
and the study’s coauthors to recto prep the periorbital area and
ommend using it in that particular
the conjunctival cul-de-sac,” Dr.
subset of eyes, which are at higher ◗ A study with
Haripriya said.
risk for endophthalmitis.
Patients were then followed for
more than 1.5
Dr. Haripriya cited studies that million cataract
4 to 6 weeks postoperatively.
reported the overall postoperative surgeries found that
There was a total of 1,541,867
endophthalmitis rate increases by endophthalmitis rates
cataract procedures during the 727- to 10-fold when posterior cap- lowered with the
month study period, which were
sule rupture occurs.1,2
about half and half with or without
use of intracameral
intracameral moxifloxacin (766,660
moxifloxacin
ST U DY T I M E LI N E
eyes did not receive moxifloxacin,
prophylaxis.
The study done by Dr. Haripriya
and 755,207 eyes did receive it).
and co-researchers was a retrospective review
The use of the intracameral moxifloxacin
of all cataract surgeries performed from 2012 significantly decreased the endophthalmitis
to 2017 at 10 centers of Aravind Eye Hospital. rate from 7 per 10,000 to 2 per 10,000, Dr. HarThe use of intracameral moxifloxacin began in ipriya said. This decrease occurred both with
August 2014 at one center and then expanded phacoemulsification and manual small-incision
to the other nine centers over the following cataract surgery, the latter of which was per6 months.
formed more frequently. Intracameral moxiThe intracameral moxifloxacin was ready floxacin also helped to reduce postoperative
to use, with no mixing or dilution required. It endophthalmitis in eyes that had a posterior
was available in a 1-ml vial, with each millili- capsule rupture. Although the posterior capter containing 5 mg of moxifloxacin.
sular rupture rate was similar in both groups

that did and did not receive intracameral moxifloxacin (1.5% and 1.4%, respectively), use of
the intracameral antibiotic was effective in significantly lowering endophthalmitis in these
high-risk eyes with a posterior capsule rupture.
Endophthalmitis was more common in eyes
that had a secondary IOL.
When analyzing culture results, many were
negative. Endophthalmitis due to coagulase
negative Staphylococcus, which was the most
common culture positive organism, was also
much lower with the group that received moxifloxacin prophylaxis

> HAVE INTRAOPERATIVE ACUMEN. To strengthen his
own surgeries, Dr. Swan enjoys using the Zepto
capsulotomy device for automated capsulotomies.
“You have the ability to obtain 360° capsular overlap, which can be really nice,” he said.
He also likes to use intraoperative aberrometry, especially in patients who had previous
LASIK and in those with astigmatism.
> PREP FOR ADEQUATE PREOPERATIVE ANALYSIS. “For me,
this is trying to identify patients proactively
who would be a poor candidate” for refractive

cataract surgery, he said. This can include patients with irregular astigmatism, higher-order
aberrations, anterior basement membrane dystrophy, and looking at the angle kappas that
can affect patients’ ability to tolerate a multifocal lens. ■

take-home

PROGRAM
( Continued from page 24 )

> WHAT’S YOUR ENHANCEMENT PLAN? Develop a plan
to handle enhancements, whether it is finetuning with glasses in conventional cataract
surgery patients or laser touch-ups in refractive cataract patients.

ST U DY ST R E NGT HS
This study has several strengths, according
to Dr. Haripriya. It included a large number
of patients, took place at a single hospital network, and universal standardized protocols
were used.
There also were more than 22,000 eyes that
had posterior capsule rupture. ■

For article references go to
OphthalmologyTimes.com/Rates
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This article was adapted from Dr. Swan’s presentation at the 2018 meeting of the
American Academy of Ophthalmology. Dr. Swan has no related disclosures.

26

APRIL 1, 2019 :: Ophthalmology Times

Special Report )

EVOLVING SURGICAL STRATEGIES IN

CATARACT

Stent inject + cataract surgery
effective in reducing IOP, burden
System preloaded with two trabecular bypass stents for ab interno implantation
By Lynda Charters; Reviewed by Thomas W. Samuelson, MD

IMPLEMENTATION of a stent inject
system (iStent inject Trabecular Micro-Bypass
System, Glaukos) in conjunction with cataract
surgery resulted in a significant decrease in the
unmedicated diurnal IOP and a significant decrease in the treatment burden compared with
patients who underwent phacoemulsification
alone. The device received FDA approval in
June 2018.
The inject system is preloaded with two trabecular bypass stents for ab interno implantation. Multiple lateral outlet lumens in both stents facilitate
outflow of aqueous in the canal.
The dual-stent design allows
access to more collector channels, according to Thomas W.
Samuelson, MD, adjunct profesDr. Samuelson
sor, University of Minnesota,
and in private practice at Minnesota Eye Consultants, Minneapolis.
Dr. Samuelson demonstrated how such intracanal devices communicate with the collector
system and the episcleral vasculature.
When the IOP is increased in an eye, for
example, during infusion with balanced salt
solution during irrigation and aspiration, no
influx of blood (reflux) is seen as the gradient for fluid flow is from inside the eye to out.
When the IOP is lowered below the episcleral
venous pressure, reflux of blood is seen from
the lumen of the device as the IOP is lower than
episcleral venous pressure.
“This is the best confirmation that the stents
are in communication with the episcleral vasculature and the network of vessels and outflow channels,” he said.
STUDY DESIGN
The inject system was evaluated in a prospective, randomized pivotal study to determine
the safety and efficacy of this second-generation trabecular microbypass stent that was
implanted during cataract surgery.
Patients were included who had a surgical
cataract as well as mild-to-moderate primary
open-angle glaucoma with an IOP of 24 mm
Hg or lower while on treatment with one to

three medications. After a medication washout
The investigators also saw a dramatic reducphase, the mean diurnal IOPs (DIOPs) ranged tion, by 50%, in the treatment burden between
from 21 to 36 mm Hg. Patients were randomly the two study groups. Preoperatively, the patients
assigned 3:1 to receive the inject device and in the inject system and phaco group were takphacoemulsification (n = 387 patients) or phaco- ing a mean of 1.6 medications that decreased
emulsification alone (118 patients).
to 0.4 medication postoperatively,
Patients were followed for up to 2
for a 75% reduction. In the phaco
years with annual washouts. The
alone group, the medication use
study was conducted at 41 sites in
decreased from 1.5 medications
◗ Multiple lateral outlet
the United States.
preoperatively to 0.8 medication
The primary endpoint was a 20% lumens in both stents
postoperatively, a 47% reduction.
or greater decrease in the DIOP; the facilitate outflow of
Dr. Samuelson also pointed out
secondary outcome was a mean re- aqueous in the canal.
that the combination procedure was
The dual-stent design
duction in the DIOP.
extremely safe, with “no important
An important factor in this study allows access to more
differences in the safety profiles bewas the number of stents actually collector channels.
tween the two study groups.”
implanted. The study design called
The investigators published their
for implantation of two stents, which occurred results in Ophthalmology https://doi.org/10.1016/j.
in 98% of the patients randomly assigned to ophtha.2019.03.006
the inject device and phaco group. Seven patients in that group did not receive two stents;
OTHER CONSIDERATIONS
four received three stents as the result of over- The study under discussion is not the first to
implantation; two received one stent because demonstrate the beneficial effects of the use
of poor visualization; and one patient did not of multiple stents compared with the use of a
receive a stent because of failure to cooperate. single stent, Dr. Samuelson noted.
“Although the [inject device] was approved
RESULTS ARE PROMISING
recently by the FDA, 30,000 stents have been
Dr. Samuelson reported that at 24 months, implanted worldwide,” he explained. “Prospec75.8% of patients in the iStent inject and phaco tive studies and the real-world experience have
group achieved a 20% reduction in the unmedi- shown long-term safety and sustained IOP-lowcated DIOP compared to baseline, while 61.9% ering and medication-reducing effects.
“This study met both the primary and secachieved this endpoint in the group that unondary effectiveness end points. At 24 months,
derwent phaco alone.
The difference in the percentages reached sig- the patients who received the iStent inject imnificance (p = 0.003). The mean unmedicated plant achieved clinical and significant reducreduction in the DIOP in the combination group tions in the untreated DIOP. The unmedicated
was 7.0 mm Hg compared with 5.4 mm Hg in IOP of 17.1 mm Hg at that time point is compathe phacoemulsification alone group, a differ- rable to or lower than IOPs achieved in other
ence that also reached significance (p < 0.001), randomized clinical trials of minimally invasive
according to Dr. Samuelson.
glaucoma surgeries. The overall safety profile
Specifically, the mean change in the unmed- associated with use of the iStent inject implant
icated IOP in the combination therapy was a is similar to that of cataract surgery alone,” Dr.
31% decrease from the baseline mean of 24.8 Samuelson concluded. ■
mm Hg to 17.1 mm Hg at 24 months. A look
THOMAS W. SAMUELSON, MD
at the number of patients in the inject system
E: twsamuelson@mneye.com
and phaco group who achieved an unmedicated
Dr. Samuelson is a consultant to and investigator for Glaukos as well as several other
DIOP below 18 mm Hg showed that 63.2% did
companies in the surgical glaucoma space.
so compared to 50% in the phaco alone group.
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Indication
LOTEMAX® SM (loteprednol etabonate ophthalmic gel) 0.38% is a corticosteroid
indicated for the treatment of post-operative inflammation and pain following
ocular surgery.

Important Safety Information
• LOTEMAX® SM, as with other ophthalmic corticosteroids, is contraindicated in
most 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 diseases of ocular structures.
• Prolonged use of corticosteroids may result in glaucoma with damage
to the optic nerve, defects in visual acuity and fields of vision. If LOTEMAX® SM
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• Use of corticosteroids may result in posterior subcapsular cataract formation.
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the incidence of bleb formation. In those with diseases causing thinning of
the cornea or sclera, perforations have been known to occur with the use of
topical steroids. The initial prescription and renewal of the medication order
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,
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• 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 infections.
• Employment of a corticosteroid medication in the treatment of patients with
a history of herpes simplex requires great 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 cultures should be taken when appropriate.
• Contact lenses should not be worn when the eyes are inflamed.
• There were no treatment-emergent adverse drug reactions that occurred in
more than 1% of subjects in the three times daily group compared to vehicle.
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INDICATIONS AND USAGE
LOTEMAX® SM is a corticosteroid indicated for the treatment of postoperative inflammation and pain following ocular surgery.
DOSAGE AND ADMINISTRATION
Invert closed bottle and shake once to fill tip before instilling drops. Apply one
drop of LOTEMAX® SM into the conjunctival sac of the affected eye three
times daily beginning the day after surgery and continuing throughout the first
2 weeks of the post-operative period.
CONTRAINDICATIONS
LOTEMAX® SM, as with other ophthalmic corticosteroids, is contraindicated
in most viral diseases of the cornea and conjunctiva including epithelial
herpes simplex keratitis (dendritic keratitis), vaccinia, and varicella, in
mycobacterial infection of the eye and fungal diseases of ocular structures.
WARNINGS AND PRECAUTIONS
Intraocular Pressure (IOP) 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. If this product is used for 10 days or longer, intraocular pressure
should be monitored.
Cataracts: Use of corticosteroids may result in posterior subcapsular
cataract formation.
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 topical steroids. The initial prescription and renewal of
the medication order 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.
Bacterial Infections: Prolonged use of corticosteroids may suppress the
host response and thus increase the hazard of secondary ocular infections.
In acute purulent conditions of the eye, steroids may mask infection or
enhance existing infection.
Viral infections: Employment of a corticosteroid medication in the treatment
of patients with a history of herpes simplex requires great 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: 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 cultures should be taken when
appropriate.
Contact Lens Wear: Contact lenses should not be worn when the eyes are
inflamed.
ADVERSE REACTIONS
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 infrequent optic nerve damage, visual acuity and field
defects, posterior subcapsular cataract formation, delayed wound healing
and secondary ocular infection from pathogens including herpes simplex, and
perforation of the globe where there is thinning of the cornea or sclera. There
were no treatment-emergent adverse drug reactions that occurred in more
than 1% of subjects in the three times daily group compared to vehicle.
USE IN SPECIAL POPULATIONS
Pregnancy: Risk Summary: There are no adequate and well controlled
studies with loteprednol etabonate in pregnant women. Loteprednol
etabonate produced teratogenicity at clinically relevant doses in the rabbit
and rat when administered orally during pregnancy. Loteprednol etabonate

produced malformations when administered orally to pregnant rabbits at
doses 4.2 times the recommended human ophthalmic dose (RHOD) and to
pregnant rats at doses 106 times the RHOD. In pregnant rats receiving oral
doses of loteprednol etabonate during the period equivalent to the last
trimester of pregnancy through lactation in humans, survival of offspring was
reduced at doses 10.6 times the RHOD. Maternal toxicity was observed in
rats at doses 1066 times the RHOD, and a maternal no observed adverse
effect level (NOAEL) was established at 106 times the RHOD. The
background risk of major birth defects and miscarriage for the indicated
population is unknown. However, the background risk in the U.S. general
population of major birth defects is 2 to 4%, and of miscarriage is 15 to 20%,
of clinically recognized pregnancies. Data: Animal Data. Embryofetal studies
were conducted in pregnant rabbits administered loteprednol etabonate by
oral gavage on gestation days 6 to 18, to target the period of organogenesis.
Loteprednol etabonate produced fetal malformations at 0.1 mg/kg (4.2 times
the recommended human ophthalmic dose (RHOD) based on body surface
area, assuming 100% absorption). Spina bifida (including meningocele) was
observed at 0.1 mg/kg, and exencephaly and craniofacial malformations were
observed at 0.4 mg/kg (17 times the RHOD). At 3 mg/kg (128 times the
RHOD), loteprednol etabonate was associated with increased incidences of
abnormal left common carotid artery, limb flexures, umbilical hernia, scoliosis,
and delayed ossification. Abortion and embryofetal lethality (resorption)
occurred at 6 mg/kg (256 times the RHOD). A NOAEL for developmental
toxicity was not established in this study. The NOAEL for maternal toxicity in
rabbits was 3 mg/kg/day. Embryofetal studies were conducted in pregnant
rats administered loteprednol etabonate by oral gavage on gestation days 6
to 15, to target the period of organogenesis. Loteprednol etabonate produced
fetal malformations, including absent innominate artery at 5 mg/kg (106 times
the RHOD); and cleft palate, agnathia, cardiovascular defects, umbilical
hernia, decreased fetal body weight and decreased skeletal ossification at 50
mg/kg (1066 times the RHOD). Embryofetal lethality (resorption) was
observed at 100 mg/kg (2133 times the RHOD). The NOAEL for
developmental toxicity in rats was 0.5 mg/kg (10.6 times the RHOD).
Loteprednol etabonate was maternally toxic (reduced body weight gain) at 50
mg/kg/day. The NOAEL for maternal toxicity was 5 mg/kg. A peri-/postnatal
study was conducted in rats administered loteprednol etabonate by oral
gavage from gestation day 15 (start of fetal period) to postnatal day 21 (the
end of lactation period). At 0.5 mg/kg (10.6 times the clinical dose), reduced
survival was observed in live-ERUQRIIVSULQJ'RVHVPJNJ WLPHVWKH
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mg/kg (1066 times the RHOD) produced maternal toxicity (reduced body
weight gain, death), decreased number of live-born offspring, decreased birth
weight, and delays in postnatal development. A developmental NOAEL was
not established in this study. The NOAEL for maternal toxicity was 5 mg/kg.
Lactation: There are no data on the presence of loteprednol etabonate in
human milk, the effects on the breastfed infant, or the effects on milk
production. The developmental and health benefits of breastfeeding should
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Pediatric Use: Safety and effectiveness of LOTEMAX® SM in pediatric
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NONCLINICAL TOXICOLOGY
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Tallying financial, environmental costs
of medical waste in cataract surgery
Eye drops went unused more often than any other medication, due to standard procedures
By Nancy Groves; Reviewed by Jenna Tauber, BS, and Cassandra L. Thiel, PhD

THE HEALTHCARE sector is a large contributor to financial and environmental waste
and climate change, and the operating room—
generator of one-third of all healthcare facility waste—is a prime location to begin making changes, according to Jenna Tauber, BS, a
2019 MD/MS candidate at NYU Langone Eye
Center, New York University School of Medicine, New York.
Tauber and a team of colleagues from the eye
center studied the financial and environmental
costs of pharmaceutical waste during routine
phacoemulsification surgery at four surgical
sites in two major urban areas.
RECURRING ISSUE
Previous work on the disposal of operating room
supplies, conducted by senior author Cassandra L. Thiel, PhD, found that unused pharmaceuticals were a recurring issue, and the group
decided to take a closer look and quantify the
scope of the problem. Dr. Thiel is an assistant
professor at the Robert F. Wagner NYU Graduate School of Public Service and has a joint appointment at NYU Langone School of Medicine
in the Department of Population Health.
The study revealed that up to 60% of drugs
used during surgery were discarded at a cost
of thousands of dollars a year per site, resulting
in significant environmental impacts, including
the unnecessary release of carbon emissions.
Eye drops were unused more than any other
medication, due to standard procedures such as
opening a new bottle of medication for each patient while using only a few drops in each case.
“Policies vary by institution, but it’s time we
think harder about the impact these policies
have on the environment,” Tauber said. “Physicians have a say in the supplies purchased
and supplied in their operating rooms, and they
should feel empowered to address this issue.”
One tool for this type of analysis is life-cycle
assessment (LCA), which can help assess the
environmental footprint of medical systems by
tracking emissions associated with each stage
of a product’s life cycle—raw materials extraction, manufacturing, packaging and distribution, use, and disposal.

For this particular study, investigators used
At three of the four centers, eye drops were
an online LCA tool from Carnegie Mellon Uni- discarded significantly more often than other
versity that estimates the impact of expenditures medications. At the fourth, waste from ocular
in specific industrial sectors, such as pharma- injections slightly exceeded that from drops.
ceutical preparation manufacturing, on a vari- The findings also showed that negative enviety of environmental and health-related factors. ronmental emissions were generated unneces“In health research, we care about those sarily, Tauber said.
outcomes that can directly imIn sum, the costs of pharmaceutipact human individual and global
cal waste were enormous, she added.
health,” said Tauber, adding that
“Across four surgical locations, a
the group looked at carbon emisminimum of $36,900 was wasted per
sions, air pollution, and eutrophi- ◗ Up to 60% of drugs
year,” Tauber said. “At two sites, over
used during surgery
cation potential.
$190,000 in drugs were thrown out
Cataract surgery, the most com- were discarded, costing
in one year. And as cataract surgery
monly performed surgical procedure thousands of dollars
costs an average of $3,600 per eye,
in the United States (about 3.6 mil- each year, according to
this waste theoretically could have
lion surgeries per year), was chosen a study. Eye drops went
covered an additional 53 surgeries
as a “model organism” for analyz- unused more often than at each of the latter two locations.”
ing financial and environmental any other medication,
The environmental costs were
impacts on the healthcare system. due to standard
also high.
Members of the team attended 10 procedures such as
“Considering 2011 U.S. cataract
or more routine cataract surgeries opening a new bottle
surgery prevalence estimates, we
for each patient.
at each of the study sites:
can estimate contributing an un> a private ambulatory-care center,
necessary 23,000 to 105,000 met> a private tertiary-care center,
ric tons of carbon emissions toward climate
> a private outpatient center, and
change,” Tauber said. “The estimated envi> a federally run medical center for veterans.
ronmental emissions associated with unused
pharmaceuticals are theoretically equivalent
They weighed the volume of medication re- to driving a car from Anchorage to Miami, up
maining postoperatively and obtained insti- to 51,400 times every year.”
tutional financial data to estimate the cost of
the remaining medication, and then applied
SEEKING SOLUTIONS
the LCA model to convert financial waste into With data showing the scope of the waste probenvironmental emissions.
lem, the subsequent question is how to reduce
it. Waste from eye drops might be lessened by
UNIQUE DRUGS MEASURED
resizing to smaller containers, multidosing for
The team measured 116 unique drug formula- some agents, or developing multiuse eye drops,
tions and found the average quantity of unused Tauber suggested. However, a change such as
drugs by weight ranged, by center, from 16% using the same bottle of medication for multo 60%. Extrapolating data on drug expenses tiple patients or dispensing certain drugs (like
per month and unused drug costs per case, antibiotics) to the patients for home use would
they estimated that the unused drug cost per require updating current regulations. ■
year exceeded $190,000 at two of the centers
and more modest totals of $37,000 and $55,000
JENNA TAUBER, BS
at the others.
P: 646/929-7870 E: jenna.tauber@nyulangone.org
In a further analysis, the drugs were categoThis article was adapted from Tauber’s presentation at the 2018 meeting of the
rized as eye drops, ocular injections, or sysAmerican Academy of Ophthalmology. She did not report any relevant disclosures.
temic medications.
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Intraoperative aberrometry offers
pros, cons for IOL surgical decisions
‘Will be the future for achieving
better outcomes because it uses
a large dataset that can help
catch outliers’
Dr. Vann

Dr. Koch

By Cheryl Guttman Krader; Reviewed by Robin R. Vann, MD

INTRAOPERATIVE aberrometry will become standard in
the future because it allows for a
more customized approach to IOL
decisions and results in better outcomes, said Robin R. Vann, MD.
Results of large-scale studies
from different countries show
that after lens replacement surgery, surgeons are achieving a
refractive outcome within 0.5 D
of target only 55% to 80% of the
time, he said.
“If we are going to do better,
we need to think about the very
long and very short eyes that are
not modeled well in current IOL
formulas and about eyes for which
values of surgically induced astigmatism (SIA) and posterior corneal
astigmatism (PCA) are far outside of the averages used for toric
IOL calculations,” said Dr. Vann,
medical director, Duke Eye Center
Operating Rooms, Durham, NC.
“Intraoperative aberrometry will
be the future for achieving better
outcomes because it uses a large
dataset that can help catch outliers, allows surgeons to incorporate SIA and PCA on a case-bycase basis, and enables outcome
tracking and analysis for continued optimization of surgical constants,” he said.
DEFINING PROBLEMS
Between 10% and 20% of eyes
are outliers on the axial length
distribution curve, and therefore,
they represent a sizeable subgroup
with which surgeons continue to

‘Not the optimal solution for
achieving consistently better
refractive accuracy’

By Cheryl Guttman Krader; Reviewed by Douglas D. Koch, MD

struggle in trying to accurately
INTRAOPERATIVE aberselect spherical IOL power.
rometry has been shown to imThe ability to predictably miniprove refractive outcomes after
mize astigmatism is limited both
lens replacement surgery, but
by the use of average
only in some studies.
values for SIA and
A lt houg h it may
also PCA in toric IOL
have particular value
calculators.
when surgeons per“With small-incifor m more l i m ited
◗ For some,
sion cataract surgery,
preoperative IOL calintraoperative
SIA can range from 0
culations, it is not
aberrometry offers the
to 1 D, but we are not
the optimal solution
opportunity for a more
measuring the actual
for achieving consiscustomized approach
value in each patient,”
tently better refractive
to IOL decisions and
according to Dr. Vann.
accuracy, according to
results in better
“Similarly, the mean
Douglas D. Koch, MD.
outcomes, whereas
magnitude of PCA has
Defending the poothers say it is not the
been reported to be 0.3
sition that intraopoptimal solution for
D, but it too can range
erative aberrometry
achieving consistently
from 0 to 1 D, and the
will not become stanbetter refractive
variability is not acdard in the future, he
accuracy.
counted for on a casecited published reports
by-case basis with the
about its performance
use of nomograms,” he said.
and said that logic and practicality also argue against its rouGOOD PERFORMANCE
tine use.
Dr. Vann reviewed two studies that
“The outcomes that can be
showed the benefit of using intraachieved using advanced biomoperative aberrometry for improvetry on an optimized cornea and
ing refractive surgery outcomes.
ever improving IOL formulas will
A retrospective study by Cionni
always surpass those attainable
et al. analyzing data from more
with intraoperative aberromthan 32,000 eyes found that the
etry,” said Dr. Koch, professor
mean absolute prediction error
and Allen, Mosbacher, and Law
was significantly lower with use
Chair in Ophthalmology, Cullen
of intraoperative aberrometry than
Eye Institute, Baylor College of
without, 0.30 D versus 0.36 D. Even
Medicine, Houston.
more interesting were data from
eyes in which intraoperative abLITER ATUR E R EVIEW
errometry recommended an IOL
Eyes with a history of laser repower different than the preoperafractive surgery present a parContinues on page 31 : Future
ticular challenge for achieving
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the refractive target after lens
replacement surgery, and published studies investigating a
potential benefit of intraoperative aberrometry have provided
mixed results.
One paper by Ianchulev et al.
found that only 67% of 246 eyes
achieved a postoperative refraction within 0.5 D of the predicted
outcome, which is not very good,
said Dr. Koch.
Studies by Fram et al. and
Fisher and Potvin reported that
outcomes achieved with intraoperative aberrometry were neither better nor worse than those
associated with the use of standard preoperative calculations.
LITTLE EVIDENCE
Analyses of patients operated on
at the Cullen Eye Institute also
did not provide any evidence supporting the use of intraoperative
aberrometry.
Reviewing the data, Dr. Koch
reported that in a series of 129
eyes with a history of myopic
LASIK or PRK, the preoperative
predicted IOL power differed from
the intraoperative measurement
in 97 eyes, of which 57 received
an IOL based on intraoperative
aberrometry and 40 were implanted according to the preoperative plan.
In the 57 eyes where the IOL
was changed based on the intraoperative aberrometry, following guidance of the intraopContinues on page 31 : Limits
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tive plan. In this subset, significantly more eyes
had an aberrometry absolute prediction error
of ≤0.5 D (81% versus 69%), Dr. Vann noted.
ST U DY OF F ER S SU PP ORT
Use of intraoperative aberrometry for optimizing
results with toric IOL implantation is supported
by results from a study by Woodcock et al.
The study reported refractive astigmatism
<0.5 D was achieved in 89% of eyes that had
intraoperative aberrometry versus 76% of those
for which power selection and alignment were
guided by standard calculators and reference
marks.

LIMITS
( Continued from page 30 )

erative tool turned out to be beneficial only
about 50% of the time. In the 40 eyes where
the selected IOL was not changed to follow
the intraoperative aberrometry recommendation, the outcomes showed that following
the preoperative plan was the better decision
in about two-thirds of eyes.
“In other words, using the intraoperative
aberrometry data in this subset of eyes would
have hurt our results,” Dr. Koch said.
The findings were similar in an analysis of
65 eyes with a history of hyperopic LASIK or
PRK. In that series, the IOL power suggested
by the preoperative calculations differed from
intraoperative aberrometry in 51 eyes. It was
changed based on the aberrometry in 28 of
the 51 eyes, but the switch resulted in an improved outcome only 50% of the time.
THE DIFFERENCES
Looking at the 23 eyes where the results of intraoperative aberrometry and the preoperative
planning differed and where the eyes were
implanted according to the preoperative plan,
staying with the original plan was the better
decision in more than two-thirds of the cases.
“Again, our results would have been hurt
had we followed the intraoperative aberrometry reading in all cases,” Dr. Koch said.
Studies investigating outcomes using intraoperative aberrometry in virgin eyes also

EVOLVING SURGICAL STRATEGIES IN

“Intraoperative aberrometry allows surgeons
to adjust spherical power of the IOL before
placing the implant and to customize toric IOL
power and orientation to minimize the amount
of residual astigmatism,” Dr. Vann said.
“In cases involving limbal-relaxing incisions,
it also provides real-time feedback for adjusting the treatment and reducing astigmatism
before the patient leaves the operating room,”
he added.
A D D E D A DVA N T AG E S
Other benefits of intraoperative aberrometry
come from the fact that it has a cloud-based
database that serves as a resource for outcomes
analysis.
“Surgeons who use the aberrometer can analyze how they are doing over time and compare their outcomes with those of surgeons
around the world,” Dr. Vann said.

report conflicting results, but overall their
evidence weighs more against than in favor
of intraoperative aberrometry, according to
Dr. Koch.
Although a large retrospective study by
Cionni et al. recently reported that a significantly higher percentage of eyes had an
absolute prediction error ≤0.5 D using intraoperative aberrometry compared with conventional preoperative planning, 82% versus 76%, the 82% rate is lower than what
can currently be achieved when surgeons
use advanced biometry tools and the latest
IOL formulas.
Two other studies focusing on virgin eyes
found results using intraoperative aberrometry were no better than with preoperative
calculations.
Formulas such as the Barrett Universal 2,
Hill RBF, and the Olsen ray-tracing formula
are now giving us refractive outcomes that
are within 0.5 D of target up to 90% of eyes
or even more, he said.
The caveat, and an argument in favor of
intraoperative aberrometry, is that this type
of preoperative measurement requires extensive technician time and surgeon preoperative
time analyzing all of the data, Dr. Koch said.
Other studies of intraoperative ORA have
focused on its use in guiding selection and
alignment of toric IOLs. A study by Woodcock et al. found intraoperative aberrometry
outperformed standard power calculation as
measured by the percentage of eyes achieving
refractive astigmatism ≤0.5 D and comparison of mean residual astigmatism.
In contrast, Solomon and Ladas reported a

CATARACT

“With more than 1.2 million cases now entered, the system represents a huge database
that can help surgeons improve the accuracy
of their outcomes in outliers, and that is a real
strength of the system,” he continued.
NO TIES TO IOL TECHNOLOGY
He also pointed out that intraoperative aberrometry is agnostic to lens model/manufacturer platforms.
“Using intraoperative aberrometry, surgeons
are not tied to certain IOL technologies in order
to get great outcomes,” Dr. Vann said. ■

ROBIN R. VANN, MD
E: robin.vann@duke.edu
This article was adapted from Dr. Vann’s presentation at the 2018 meeting of the
American Academy of Ophthalmology. Dr. Vann is a consultant to Alcon Laboratories.

superior result using standard preoperative
calculations supplemented with intraoperative markerless registration compared with
intraoperative aberrometry.
The performance of intraoperative aberrometry is hampered by the fact that it is measuring a refraction on an eye that has received
myriad drops with two or three incisions and
sustained operative trauma.
“The accuracy of our IOL calculations is
still primarily limited by 1) our ability to
predict the effective lens position, and 2) the
accuracy of our corneal measurements,” Dr.
Koch said. “Essentially, intraoperative aberrometry is trying to predict the effective lens
position on an altered eye.
“We know that perfection in IOL calculation requires a pristine cornea, and without
meeting that condition, intraoperative aberrometry has hit a ceiling in its accuracy, no
matter how many datapoints go into its software to refine its performance,” he said.
Intraoperative aberrometry suffers from
practical issues that can also serve to limit
its adoption, he added.
“Intraoperative aberrometry is a wonderful tool that has served our patients well and
will continue to do so for many practices,”
Dr. Koch concluded. “However, it is expensive technology, and it, too, takes up surgeon
time in the operating room.” ■
DOUGLAS D. KOCH, MD
E: dkoch@bcm.edu
This article was adapted from Dr. Koch’s presentation at the 2018 meeting of the
American Academy of Ophthalmology. He is a consultant to Alcon, Carl Zeiss Meditec,
and PerfectLens.
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CXL combination therapies may
encompass variety of surgical goals
Adding procedure can improve visual function, offer patients normal lifestyle
By Cheryl Guttman Krader; Reviewed by A. John Kanellopoulos, MD

SURGEONS WHO may
perform a variety of cataractA
B
refractive procedures may recognize corneal crosslinking
(CXL) as the gold standard for
halting progression in eyes
with keratoconus or postC
D
LASIK ectasia, but there are
multiple indications for using
CXL in a combination regimen, according to A. John
Kanellopoulos, MD.
“Looking beyond ectasia
(FIGURE 1) (ABOVE) A. Preoperative Pentacam images reveal inferocentral
stabilization to visual rehasteep cone. B. One-year following AP/OS, the Pentacam shows greater
bilitation, adding a procedure
symmetry and reduced steepness of corneal shape. C. At 5 years
to CXL can improve visual
postoperatively, the keratometric power and shape shows no significant
difference. D. At 10 years postoperatively keratometric values and shape
function to offer patients a
remain stable. (Images courtesy of A. John Kanellopoulos, MD)
normal lifestyle,” said Dr.
Kanellopoulos, clinical pro(FIGURE 2) (AT RIGHT) A. Image illustrates the customized CXL patterns.
fessor of ophthalmology, NYU
B. illustrates the definition of the (x,y) Cartesian coordinates on the anterior
Langone Medical Center, New
segment OCT thickness map of the cornea. C. illustrates the superimposition
of the treatment patterns on the thickness map mentioned above.
York, and Medical Director,
Laservision.gr Institute, Athens, Greece. “In addition, CXL can be added to progressive keratoconus and not just an epiLASIK as a biomechanical modulator and used thelial anomaly or worsening corneal edema.
with antibiotics to treat infectious keratitis.”
In addition, patients whose disease treatment must have failed other options for faciliTHE ATHENS PROTOCOL
tating visual function, have sufficient residual
The Athens Protocol—involving same-day, se- stroma to allow safe ablation, and understand
quential CXL and topography- that unlike with PRK in a conventional refracguided partial PRK—was de- tive surgery patient, the goals of the procedure
veloped by Dr. Kanellopoulos are not to achieve emmetropia and provide
and is his preferred combina- 20/15 or 20/20 uncorrected vision.
tion approach for addressing
The Athens Protocol involves four steps. Parvisual rehabilitation needs in tial topography-guided PRK is performed first
patients being treated with CXL followed by phototherapeutic keratectomy. Next,
Dr. Kanellopoulos
for corneal ectasia.
mitomycin-C 0.02% is applied for 30 seconds,
“CXL can also be combined with intrastro- and last CXL is performed with a UVA light
mal corneal ring segments, but I abandoned dose of 6 mW/cm 2 for 15 minutes.
PTK cannot be done with the available equipthat approach because of variable refractive
results and long-term problems with corneal ment in the United States. As a workaround,
melting and ring extrusion,” he said. “Implant- 2.5 D of myopia correction is added into the
ing a phakic IOL after CXL appears to be a safe topography-guided PRK and then a +2.5 D
and effective approach to address high residual treatment is done with a separate card to acmyopia and/or anisometropia after stabiliza- count for epithelial removal, he said.
“We believe in doing same-day surgery betion with CXL alone or the Athens Protocol.”
Not all patients are candidates for the Ath- cause we have found that approach has a synens Protocol. First, confirm that the patient has ergistic effect,” Dr. Kanellopoulos said.

A

B

C
CXL may be used in combination with LASIK
as a prophylactic modality to stabilize the cornea when treating higher levels of myopia or
in younger patients (age <30 years) who are
potentially at risk for ectasia, but for whom
LASIK is not absolutely contraindicated.
In addition, CXL has been combined with
hyperopic LASIK for the purpose of achieving
an added refractive effect and stabilizing the
refractive effect long term.
CXL performed using higher fluence and
energy levels (60 seconds; 30mW/cm 2) is also
being used together with antibiotics to treat
corneal infections with good results. In this
approach, CXL is believed to provide benefits
both because of a direct bactericidal effect and
for reducing the risk of corneal melt. ■

A. JOHN KANELLOPOULOS, MD
E: a.kanellopoulous@nyulangone.org
This article was adapted from Dr. Kanellopoulos’ presentation at the 2018 meeting of
the American Academy of Ophthalmology. Dr. Kanellopoulos is a consultant for AJKMD
Events, Alcon Laboratories, Allergan, ARC Laser, Avedro, Carl Zeiss Meditec, i-Optics, IPS
Surgical, Keramed, Optovue, and Orca.
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Large series sheds light on incidence,
outcomes of toric IOL repositioning
Study finds similar results for patients who received hydrophobic, hydrophilic acrylic lenses
By Vanessa Caceres; Reviewed by Aravind Haripriya, MBBS

IN WHAT MAY BE THE larg-

Surgeons used the ray-tracing techest series to date to report on the out- nology to assess the toric IOL position
comes of toric IOL repositioning surgery, and the degree of rotation required
2.4% of patients receiving a hydropho- to have the least amount of residual
bic lens and 1.6% with a hydrophilic astigmatism. Repositioning surgery
acrylic lens required repositioning sur- was then performed with use of balgery, said Aravind Haripriya, MBBS, anced salt solution or an ophthalmic
Aravind Eye Hospital, Chennai, India. viscosurgical device, depending on
Visual outcomes were
IOL adhesion to the capgood for both groups after
sular bag, she said.
surgery.
After the second surThe study was a retgery, visual acuity, refracrospective case series of ◗ In a large
tion, and IOL axis were
4,273 patients who had retrospective, singleagain assessed.
toric IOL repositioning site study, there were
Repositioning surgery
between 2015 and 2017 similar outcomes
took place an average of
in patients who
at Aravind Eye Hospital.
20 days after cataract surPatients received a hy- received repositioning
gery. The mean unaided
drophobic acrylic toric IOL surgery after toric IOL
visual acuity after reposi(SN6AT, AcrySof; 733 pa- implantation.
tioning surgery was 0.14
tients) or hydrophilic
D. No patients required a
acrylic (FH560; 3,540 patients) toric IOL. second rotation surgery.
The average patient age was 61.8
Although their study was retrospecyears, and there was a mean preopera- tive, all surgeries were done using a
tive astigmatism of 2.33 D. The mean standardized protocol because they
axial length was 23.19 mm, and the were completed at the same practice.
mean IOL power was 18.75 D.
This is an advantage of the study, along
The IOL alignment was assessed with the study’s large size.
after surgery via the slit lamp, with
She contrasted her group’s results
maximum pupillary dilation. If the with another study that compared
toric IOL axis on the slit lamp was repositioning surgery rates.1 In that
misaligned more than 5° from the study, repositioning surgery was comintended axis, the IOL position was peted in 1.6% of eyes that received the
reconfirmed using ray-tracing tech- AcrySof IOL compared with 3.1% that
nology (iTrace, Tracey Technologies). received a Tecnis IOL. ■
On day 15 postoperatively, patients
were seen again to be reassessed for
their IOL position and to make a plan Reference
1. Lee BS, Chang DF. Comparison of the
for repositioning surgery if needed.
rotational stability of two toric intraocular
Repositioning surgery was planned
lenses in 1273 consecutive eyes.
under the following circumstances:
Ophthalmology. 2018;125:1325–1331.
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take-home

> There was a misalignment of more
than 15°,
> Surgeons determined that unaided
visual acuity could improve significantly
with correction of the misalignment, or
> Patients consented to a secondary
surgical intervention.

ARAVIND HARIPRIYA, MBBS
E: haripriya@aravind.org
This article was adapted from Dr. Haripriya’s presentation
at the 2018 meeting of the American Academy of Ophthalmology.
Dr. Haripriya has no related disclosures.

Universal
Digital SLR
Camera Adaptor
Universal Smart
Phone Adaptor for
Slit Lamp Imaging

Sample Images

Ikegami 4K Video for Surgical
Microscopes & Slit Lamps
Made in USA

TTI Medical

Transamerican Technologies Interna

Phone: +1-925-553-7828
email: info@
.com
.com
www.

l

34

APRIL 1, 2019 :: Ophthalmology Times

Special Report )

EVOLVING SURGICAL STRATEGIES IN

CATARACT

nario. In this instance, Dr. Crandall said he
avoids lens rotation because of the compromised zonules.
( Continued from page 1 )
The advantage in this case is the lens fragmentation device facilitated hemisection of
the nucleus and the sections were removed
Dr. Crandall described how use of the lens by phacoemulsification.
fragmentation device has resulted in a signifiThe eye can be easily manipulated during the
cant decrease in zonular stress. procedure. If lens rotation is desired, as might
“This device is very zonu- occur in an eye with a less mature cataract,
lar-friendly compared with the entire lens can be rotated and sectioned
other methods of chopping,” into quadrants as many times as desired, acDr. Crandall said. “The de- cording to Dr. Crandall.
vice is very helpful in cases
Dr. Crandall noted that a small learning
of hard cataracts
curve associated with use of the
Dr. Crandall
and gets through
lens fragmentation device is easily
them very easily.”
managed, and he is learning new
Dealing with uncomplicated cattechniques over time with its use.
aract cases is one thing, but com- ◗ The lens
“The [lens fragmentation device]
plicated cases is another, Dr. Cran- fragmentation device
is especially valuable in the presis a snare that
dall added.
ence of hard cataracts,” he said.
For a congenital coloboma, no captures cataractous
zonules were visible in one area, lenses and facilitates
SURGERY IN
which raised the question about their disassembly with
DEVELOPING WORLD
the value of the use of the lens low energy use and
“Studies are ongoing in developfragmentation device in this sce- fluidics.
ing countries to determine if the

FRAGMENTATION

take-home

amount of energy and learning curve can be
reduced, and more importantly, reduce the incision size from 7.5 mm to 5.5 mm or less externally but maintain the self-sealing function and less invasiveness,” Dr. Crandall said.
Use of the lens fragmentation device can
be helpful when teaching phacoemulsification, he added.
The most dangerous part of the procedure
is dividing the lens. The device facilitates the
division of the lens into quadrants. Students
first can learn fluidics and then later the divide-and-conquer techniques.
Another advantage is the cost-effectiveness
of this product, which can be used repeatedly.
“I encourage surgeons to look at the [lens
fragmentation device],” Dr. Crandall. “It is especially useful when performing surgeries outside of the United States—it is a great tool.” ■

ALAN S. CRANDALL, MD
E: alan.crandall@hsc.utah.edu
This article was adapted from Dr. Crandall’s presentation at the 2018 meeting of the
American Academy of Ophthalmology. Dr. Crandall has no financial interest in any
aspect of this report.
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School-based V4B program
aims to bridge eye-care gap
Disparities exist in delivery of needed vision care for at-risk children, study finds
By Steve Lenier; Reviewed by Megan Collins, MD, MPH

t is important for children with vision ducted in 12 Baltimore City Public Schools
problems to have access to eye care. How- during the 2014–15 and 2015–16 school years.
ever, there are often disparities in accessSecond- and third-grade students were given
ing needed care including access to vision vision and reading assessments at baseline, one
screenings and eye exams, and eyeglass year, and two years. Though BREDS was a rewear and retention.
search study, it found that a substantial num“Many children in need of vision care ber of Baltimore students were not accessing
are not accessing it routinely,” said Megan Col- eye care.
lins, MD, MPH, assistant professor of ophthalV ISION FOR BA LT IMOR E
mology, Wilmer Eye Institute, Johns Hopkins
University School of Medicine, Baltimore. “Our Lessons learned from the BREDS were applied
work is focused on developing school-based to the creation of Vision for Baltimore (V4B), a
mechanisms to identify children at risk for vi- novel citywide program to increase access to vision care for the city’s students.
sion problems and to connect
V4B, which launched in fall
them with the necessary care.”
2016, is a collaborative effort
Failing a vision screening is
◗ Lessons from the
with the Baltimore City Health
often the first indication of abBaltimore
Reading
Department, Johns Hopkins’
normal vision for elementary
and Eye Disease
Wilmer Eye Institute and the
and middle school-age children.
Study were applied
School of Education, Baltimore
Though most states mandate
to the creation of
City Public Schools, Vision To
vision screening for school-age
Vision for Baltimore.
Learn, and Warby Parker.
children, there is no set standard
The program was designed
for vision-screening protocols,
to provide vision-care services
including which grades receive
screening and what elements are included in for the approximately 62,000 elementary and
middle-school students in the city of Baltimore.
the screening assessment.
Maryland is one of the states requiring vision It covers all 152 schools in the Baltimore City
screening for school-aged children. Students Public Schools system, reaching 50 schools each
are first screened when they begin school (ei- year, so that all students are served over a threether pre-K or kindergarten), and again in first year period.
The program includes vision screenings for
and eighth grade.
every student in grade preK-8 (an expansion
SCHOOLBASED C A R E
from the state mandate), and a mobile vision
School-based health programs have been growing clinic at each school. Eyeglasses can be preover the past decade to provide services such as scribed, dispensed, and replaced as needed.
vision care, asthma management, dental health, Long-term monitoring of the use of eyeglasses
and vaccinations within the school setting. The is also being performed. Built in to the program
provision of school-based care is one strategy to from the start was an objective to study this
advance healthcare access and equity.1
delivery system and outcomes.
Dr. Collins and other researchers from the
The screenings are performed by Baltimore
Wilmer Eye Institute and Johns Hopkins School City Health Department vision-screening teams.
of Education led the Baltimore Reading and Any students who fail a vision screening are
Eye Disease Study (BREDS), a school-based offered an eye exam at school. The eye exams
research program to study the impact of eye- are conducted by Vision To Learn optometrists,
glasses on reading achievement. It was con- and include distance visual acuity, cover test-

I

TAKE-HOME

Vision for Baltimore (V4B) is a novel program
to increase access to vision care for the city’s
students. (Image courtesy of Megan E. Collins, MD, MPH)

ing, auto-refraction, manifest refraction, and
near acuity (based on symptoms).
Dr. Collins and collaborators at Johns Hopkins’ Wilmer Eye Institute and the School of
Education are conducting a study, using data
collected in the V4B project, to determine the
prevalence and severity of refractive error diagnosed among students. The study is also evaluating the impact of school-based eye care on
academic performance and developing schoolbased strategies to promote eyeglasses wear and
to reduce the rate of lost or broken glasses. ■

Reference
1. Basch CE. “Healthier students are better learners:
high-quality, strategically planned, and effectively
coordinated school health programs must be a
fundamental mission of schools to help close the
achievement gap.” J Sch Health. 2011;81:650-662.

MEGAN E. COLLINS, MD, MPH
E: mcolli36@jhmi.edu
This article was adapted from Dr. Collins’ presentation at the 2018 meeting of the
Johns Hopkins Wilmer Eye Institute’s Current Concepts in Ophthalmology in Baltimore.
Dr. Collins has no financial interests or relationships to disclose.
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Submicron formula ‘step
forward’ in steroid therapy
New loteprednol gel reduces drop burden for treatment of postoperative inflammation, pain
By Cheryl Guttman Krader; Reviewed by Marguerite B. McDonald, MD

oteprednol etabonate ophthalmic gel
0.38% (Lotemax SM, Bausch + Lomb)
is a new iteration of the topical corticosteroid with a number of benefits for patients, said Marguerite B. McDonald, MD.
Approved by the FDA in February for the
treatment of postoperative inflammation and
pain following ocular surgery, the product is
engineered with proprietary submicron technology that improves drug dissolution and
penetration to target ocular tissues—resulting in treatment benefit with the convenience
of twice-daily dosing.
Like its predecessor, loteprednol etabonate
ophthalmic gel 0.5% (Lotemax, Bausch + Lomb),
the agent is a non-settling gel in which the active ingredient remains homogenously distributed, obviating the need for patients to shake
the container vigorously prior to instillation.
The submicron loteprednol etabonate gel
is also gentle to the ocular surface because
it contains two demulcents and is preserved
with a very low concentration of benzalkonium
chloride (0.003%), said Dr. McDonald, clini-

L

cal professor of ophthalmology, NYU School
of Medicine, and in private practice, Ophthalmic Consultants of Long Island, Lynbrook, NY.
She described submicron loteprednol etabonate gel 0.38% as “a huge step forward” in
topical corticosteroid therapy. “The new submicron formulation of loteprednol etabonate gel
brings the benefit of twice-daily dosing for a
molecule that has a 20-year history documenting its efficacy and safety,” she said.
PA RT ICLE SCIENCE
The submicron-sized drug particles in loteprednol etabonate gel 0.38% have a median diameter of about 0.6 μm. By comparison, loteprednol etabonate gel 0.5% contains micronized
drug particles that are about 3 μm in diameter.
Even though the new submicron formulation
contains a lower concentration of loteprednol
etabonate, it is effective with just twice-daily
dosing because of its better drug dissolution and
drug penetration characteristics compared with
the 0.5% gel formulation, Dr. McDonald said.
The efficacy and safety of submicron lotepred-

nol etabonate gel 0.38% for the treatment of
postoperative inflammation and pain was investigated in a double-masked, vehicle-controlled randomized study that included 514 patients undergoing cataract surgery [Fong R, et
al. J Cataract Refract Surg. 2018;44:1220-1229].
The proportions of patients with 1) resolution of anterior chamber cells and 2) no pain
on postoperative day 8 were assessed as the
primary outcome measures. Statistically significant differences favoring the BID and TID
submicron loteprednol etabonate groups compared with vehicle were found in the analyses
of both anterior chamber cell resolution (26.9%
and 28.7% versus 9.3%) and absence of pain
(73.7% and 73.1% versus 47.7%).
No safety concerns emerged in the submicron loteprednol etabonate treatment groups,
and the treatment was well-tolerated. ■
MARGUERITE B. MCDONALD, MD
E: margueritemcdmd@aol.com
Dr. McDonald is a consultant to Bausch + Lomb and other companies that market
topical anti-inflammatory medications.
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Predicting workforce needs
in eye-care space difficult
Analytics may help EyeMDs to provide appropriate access, quality, cost of care
By Steve Lenier

redicting excesses and shortages
of certain types of providers in
the eye-care space is difficult, and
much of the data upon which this
is based is open to interpretation.
David Parke II, MD, believes
some of that interpretation is incorrect, and looked at putting together an evidence-based set of analytics to help determine
how ophthalmologists should best prepare to
meet the needs of their patients by providing
the appropriate access, quality, and cost of
care going forward.

P

some point, injections will no longer be needed.
Though there is no way of knowing when that
will happen, when it does occur, it will have
a profound influence on access to care, workforce needs, and need for care.

PHYSICIAN
EXTENDERS
The AAO is committed to the concept of
team-based, eye-care
delivery, and has made
it a policy, according
to Dr. Parke.
FLEXIBILITY KEY
The provision of eye
“To me, if there’s an overall theme to this, it’s care involves a numthe need for flexibility,” said Dr. Parke, chief ber of different types
executive officer of the American Academy of of professions and inOphthalmology (AAO).
dividuals, including
Previous major workforce studies that fo- ophthalmologists, opcused on the eye-care needs of the American tometrists, ophthalmic technicians and assispopulation have been incorrect. They predicted tants, advanced practice nurses, physician asexcesses where shortages ultimately existed sistants, imaging specialists, orthoptists, and
and shortages where excesses
others. These individuals work
existed, he added.
together to extend the value of
Dr. Parke explained the reaa particular set of practitioners,
◗ New technology and
son for this is a complex equation
whether it is comprehensive ophprevalence of disease
to try to determine what future
thalmologists, subspecialty ophis difficult to predict,
demands, supply, and need are
thalmologists, or optometrists.
so any solution to the
with regard to eye care, espe“It’s critical to make sure that
manpower issue has
cially because key variables such
whatever systems are put in place
to be flexible.
as new technology, new mod—and whatever models of care
els of practice, new diseases,
are developed—ensure we end
or new patterns and prevalence
up with the highest-quality care
of disease, are difficult to predict.
being available to patients, and that we solve
An example of this is the explosion of anti- the access and the cost issues as best we can
vascular endothelial growth factor (VEGF) in- at the same time,” said Dr. Parke, adding the
travitreal injections. No one putting together three issues—quality, cost, and access—are
manpower studies or projections could have the major drivers.
anticipated the transformative effect that would
Delivery of care is seen in a different way
have on eye care, so the projections did not now from even 10 or 15 years ago, when it fomatch real life, Dr. Parke said.
cused on the interface between a physician
Down the road, there will be drugs and de- and a patient.
livery devices introduced which lengthen the
Now, in addition to that focus, population
required interval between injections, and at health is brought into play, looking at how

TAKE-HOME

to solve the needs of specific populations of
patients.
MISINFORMATION
Dr. Parke also pointed out that there is misinformation about the supply side, in terms of
how many ophthalmologists or optometrists
there will be going forward or how much of a

‘To me, if there’s an overall
theme to this, it’s the need
for flexibility.’ — David Parke II, MD
role physician assistants and nurses are playing, for example.
Dr. Parke also noted that some federal government workforce presumptions may be flawed,
due to the Health Resources Services Administration (HRSA) having incomplete and inaccurate information as to how many ophthalmologists are in the United States. There are
attempts under way to rectify the problem,
he noted.
Whatever numbers are used, the same caveats apply. The model of care used will impact things going forward, and will change
with technology and other advances, he said.
These factors make this a complex situation, and one that requires a flexible solution
to change with the times. ■

DAVID PARKE II, MD
E: ceo@aao.org
This article was adapted from Dr. Parke’s presentation at the 2018 Johns Hopkins
Wilmer Eye Institute’s Current Concepts in Ophthalmology meeting in Baltimore.
Dr. Parke has no financial interests to disclose.
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optic relief
If YouTubers were
allowed to become
ophthalmologists
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ACRYSOF® IQ TORIC IOL IMPORTANT PRODUCT INFORMATION
CAUTION: Federal (USA) law restricts this device to the sale by or on the order of a
physician.
INDICATIONS: The AcrySof® IQ Toric posterior chamber intraocular lenses are intended
for primary implantation in the capsular bag of the eye for visual correction of aphakia and
pre-existing corneal astigmatism secondary to removal of a cataractous lens in adult patients
with or without presbyopia, who desire improved uncorrected distance vision, reduction
of residual refractive cylinder and increased spectacle independence for distance vision.

(Artwork by Jon Carter)

Quantel Medical receives FDA
approval for ultrasound platform
QUANTEL MEDICAL announced that it has received approval from the FDA for its new
A/B/S ultrasound platform (ABSolu).
The platform includes a five-ring
annular technology 20-MHz B probe
that increases the depth of field by
70%, offering high-definition information of the vitreous, retinal wall,
and orbit in a single scan. ABSolu
also features standardized A Mode
that complies with all the hardware
and software requirements necessary for proper tissue characterization essential for tumor diagnosis

as per the requirements of Prof. K.
Ossoinig, said the company.
Motion sensors have been integrated in all B Mode and UBM
probes allowing for an automatic
and constant detection of the probe
position and ultrasound beam direction (patented technology). A new
signal processing for the linear 50MHz UBM offers high-image quality
of the anterior chamber and lens.
A new full-HD screen is compliant
with section 14 of the DICOM standard, a premiere in ophthalmic ultrasound, said the company. ■

WARNING/PRECAUTION: Careful preoperative evaluation and sound clinical judgment
VKRXOGEHXVHGE\WKHVXUJHRQWRGHFLGHWKHULVNEHQHWUDWLREHIRUHLPSODQWLQJDOHQVLQ
a patient with any of the conditions described in the Directions for Use labeling. Toric IOLs
should not be implanted if the posterior capsule is ruptured, if the zonules are damaged, or
if a primary posterior capsulotomy is planned. Rotation can reduce astigmatic correction; if
necessary lens repositioning should occur as early as possible prior to lens encapsulation.
All viscoelastics should be removed from both the anterior and posterior sides of the
lens; residual viscoelastics may allow the lens to rotate. Optical theory suggests that high
astigmatic patients (i.e. > 2.5 D) may experience spatial distortions. Possible toric IOL
related factors may include residual cylindrical error or axis misalignments. Prior to surgery,
physicians should provide prospective patients with a copy of the Patient Information
%URFKXUHDYDLODEOHIURP$OFRQIRUWKLVSURGXFWLQIRUPLQJWKHPRISRVVLEOHULVNVDQGEHQHWV
associated with the AcrySof® IQ Toric Cylinder Power IOLs. Studies have shown that color
YLVLRQ GLVFULPLQDWLRQ LV QRW DGYHUVHO\ DHFWHG LQ LQGLYLGXDOV ZLWK WKH $FU\6RI® Natural
Ζ2/DQGQRUPDOFRORUYLVLRQ7KHHHFWRQYLVLRQRIWKH$FU\6RI® Natural IOL in subjects
with hereditary color vision defects and acquired color vision defects secondary to ocular
disease (e.g., glaucoma, diabetic retinopathy, chronic uveitis, and other retinal or optic nerve
diseases) has not been studied. Do not resterilize; do not store over 45° C; use only sterile
irrigating solutions such as BSS® or BSS PLUS® Sterile Intraocular Irrigating Solutions.
ATTENTION: Reference the Directions for Use labeling for a complete listing of indications,
warnings and precautions.
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FOR ROTATIONAL STABILITY,
THERE’S NO COMPARISON
1,2

1. Lee BS, Chang DF. Comparison of the rotational stability of two toric intraocular lenses in 1273 consecutive eyes. Ophthalmology. 2018;0:1-7.
2. Potvin R, et al. Toric intraoclar lens orientation and residual refractive astigmatism: an analysis. Clin Ophthalmol. 2016;10:1829-1836.
Please see Important Product Information on the adjacent page.

AcrySof IQ Toric
®

ASTIGMATISM-CORRECTING IOL
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SEE IT BETTER. DO IT BETTER.
IMPORTANT PRODUCT INFORMATION
Caution: Federal (USA) law restricts this device to sale by, or on the order of, a physician. Indication: The NGENUITY® 3D Visualization System consists of a 3D stereoscopic, high-definition digital video camera
and workstation to provide magnified stereoscopic images of objects during micro-surgery. It acts as an adjunct to the surgical microscope during surgery, displaying real-time images or images from recordings.
Warnings: The system is not suitable for use in the presence of flammable anesthetics mixture with air or oxygen. There are no known contraindications for use of this device. Precautions: Do not touch any
system component and the patient at the same time during a procedure to prevent electric shock. When operating in 3D, to ensure optimal image quality, use only approved passive-polarized glasses. Use of
polarized prescription glasses will cause the 3D effect to be distorted. In case of emergency, keep the microscope oculars and mounting accessories in the cart top drawer. If there are any concerns regarding
the continued safe use of the NGENUITY® 3D Visualization System, consider returning to using the microscope oculars. Attention: Refer to the User Manual for a complete list of appropriate uses, warnings and
precautions. The CONSTELLATION® Vision System can be connected to the NGENUITY® 3D Digital Visualization System. Please refer to the CONSTELLATION® Vision System user manual for complete instructions,
warnings and precautions.
Reference: 1. Alcon data on file. Alcon Laboratories, Inc; December 2017.
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