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Oral therapy targets
Stargardt, dry AMD

Serum biomarker RBP4 showing efficacy in humans
IN VIEW: Computer-aided drug design was used to support medicinal chemistry
optimization program that led to the discovery of LBS-008. The image illustrates
a molecular docking approach for modeling the interaction of potential drug
candidates with Retinol-Binding Protein 4 at the atomic level. Computer-guided
molecular docking allowed the selection of a drug candidate with optimal
binding potency against the drug target.

(Images courtesy of Konstantin Petrukhin, PhD)

By Lynda Charters;
Reviewed by Konstantin Petrukhin, PhD
LBS-008, A NOVEL therapy for Stargardt disease and dry
age-related macular degeneration (AMD), has a big job with big
promise. It is the first oral drug for treating dry AMD and Stargardt disease, which until now have not been treatable and are
blinding disorders.
LBS-008 (Belite Bio) is a nonretinoid antagonist of retinol
binding protein 4 (RBP4).
The drug partially inhibits the uptake of serum retinol from
circulation to the retina and partially reduces the concentration
of the visual cycle retinoids and then inhibits the biosynthesis
of cytotoxic bisretinoids in the retina.
LBS-008 prevents the accumulation of
the toxins that contribute to pathogenesis
of these two diseases, said Konstantin Petrukhin, PhD, at the 2019 meeting of the
American Academy of Ophthalmology.
Continues on page 21 : Stargardt
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CONJUNCTIVAL MELANOMA
Unlocking mysteries of disease

Directed targeted therapies and even drugs that can retrain
the immune system are being developed for these patients
By Lynda Charters;
Reviewed by Uday Devgan, MD
NOT MUCH IS known about conjunctival melanoma aside from the fact that
it is rare and develops in about 0.5 persons/million among Caucasian patients.
The etiology is unknown, but it occurs in
individuals with lighter complexions. The
importance of exposure to sunlight also
remains unknown.

What is known is that it recurs in from
5% to 26% of cases, spreads with regional
lymph node metastasis in from 15% to 40%
of cases and systemic metastasis in from
9% to 25%, and it kills, with 10-year mortality rates ranging from 9% to 30%, according to Sara E. Lally, MD, who spoke
at the 2019 meeting of the American Academy of Ophthalmology.
Studies of conjunctival melanoma have

implicated a number of mutations, including the BRAF, NRAS, NF1, and TERT mutations, she noted, but questioned why researchers are concerned with them.
“Previously, when patients developed
metastatic diseases, they underwent chemotherapy that wiped out the entire system. Now, directed targeted therapies and
even drugs that can retrain the immune
Continues on page 34: Melanoma
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INDICATIONS AND USAGE
OXERVATE™ (cenegermin-bkbj) ophthalmic solution 0.002%
is indicated for the treatment of neurotrophic keratitis.
DOSAGE AND ADMINISTRATION
Contact lenses should be removed before applying
OXERVATE and may be reinserted 15 minutes after
administration.
If a dose is missed, treatment should be continued as
normal, at the next scheduled administration.
If more than one topical ophthalmic product is being used,
administer the eye drops at least 15 minutes apart to avoid
diluting products. Administer OXERVATE 15 minutes prior
to using any eye ointment, gel or other viscous eye drops.
Recommended Dosage and Dose Administration
Instill one drop of OXERVATE in the affected eye(s), 6 times
a day at 2-hour intervals for eight weeks.
ADVERSE REACTIONS
Clinical Studies Experience Because clinical studies are
conducted under widely varying conditions, adverse reaction
rates observed in the clinical studies of a drug cannot be
directly compared to rates in the clinical studies of another
drug and may not reflect the rates observed in practice.
In two clinical trials of patients with neurotrophic keratitis,
a total of 101 patients received cenegermin-bkbj eye
drops at 20 mcg/mL at a frequency of 6 times daily in the
affected eye(s) for a duration of 8 weeks. The mean age of
the population was 61 to 65 years of age (18 to 95). The
majority of the treated patients were female (61%). The most
common adverse reaction was eye pain following instillation
which was reported in approximately 16% of patients. Other
adverse reactions occurring in 1-10% of OXERVATE patients
and more frequently than in the vehicle-treated patients
included corneal deposits, foreign body sensation, ocular
hyperemia, ocular inflammation and tearing.
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary There are no data from the use of OXERVATE
in pregnant women to inform any drug associated risks.
Administration of cenegermin-bkbj to pregnant rats or
rabbits during the period of organogenesis did not produce
adverse fetal effects at clinically relevant doses. In a
pre- and postnatal development study, administration of
cenegermin-bkbj to pregnant rats throughout gestation and
lactation did not produce adverse effects in offspring at
clinically relevant doses.
Animal Data
In embryofetal development studies, daily subcutaneous
administration of cenegermin-bkbj to pregnant rats and
rabbits throughout the period of organogenesis produced
a slight increase in post-implantation loss at doses greater
than or equal to 42 mcg/kg/day (267 times the MRHOD).
A no observed adverse effect level (NOAEL) was not
established for post-implantation loss in either species.

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

NONCLINICAL TOXICOLOGY
Carcinogenesis and Mutagenesis Animal studies have
not been conducted to determine the carcinogenic
and mutagenic potential of cenegermin-bkbj.
Impairment of fertility Daily subcutaneous administration
of cenegermin-bkbj to male and female rats for at least
14 days prior to mating, and at least 18 days post-coitum
had no effect on fertility parameters in male or female
rats at doses up to 267 mcg/kg/day (1709 times the
MRHOD). In general toxicology studies, subcutaneous and
ocular administration of cenegermin-bkbj in females was
associated with ovarian findings including persistent estrus,
ovarian follicular cysts, atrophy/reduction of corpora lutea,
and changes in ovarian weight at doses greater than or
equal to 19 mcg/kg/day (119 times the MRHOD).
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Thanksgiving food for thought
Mike Hennessy Sr., Chairman and founder of Ophthalmology Times’ parent company, MJH Life Sciences

NOVEMBER IS A TIME for giving thanks,
and with new tools and techniques, there is plenty
for ophthalmologists to be thankful for. All of this
means that physicians can provide better results
for their patients in a more efficient and effective
manner.
On the cover of this issue of Ophthalmology
Times, we examine an oral therapy that targets
Stargardt disease and age-related macular degeneration (AMD). Konstantin Petrukhin, PhD, discusses
LBS-008, the first oral drug for treating dry AMD
and Stargardt disease, which, until now, have not
been treatable and are blinding disorders.
Our therapeutics coverage continues inside with
a look at the dexamethasone insert, which offers a
lower treatment burden after cataract surgery. John
A. Hovanesian, MD, tells us that it reduces the pain
and inflammation after cataract surgery in the second eye to a level that is comparable to pain in the
first eye that underwent cataract surgery. Alexander
James Silvester, MBCHB, and Anil Pitalia, MBCHB,
tell us how topical antibiotics are unnecessary after
routine cataract surgery, but intracameral antibiotics must be used to prevent endophthalmitis.
Also on the cover, we examine conjunctival melanoma, a disease that remains a mystery of sorts.
Sara Lally, MD, provides insight that helps us unravel some of that mystery.
We continue our clinical diagnosis coverage with
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Gairik Kundu, MBBS, MS, who discusses some of
the keys to assessing true crosslinking outcomes.
He notes that a novel method of noninvasively evaluating the outcomes after crosslinking is under
development.
In surgery, Michiel H.A. Luger, MD discusses his
research, performing PresbyMAX hybrid presbyopia
laser correction, which is a micro-monovision technique plus an asymmetric extended-depth-of-focus
approach, by induction of negative spherical aberration. This technique achieved stable extended depth
of focus and micro-monovision. High patient satisfaction was achieved in overall visual quality and
visual performance over the long term.
Data can be an invaluable tool during surgery,
and Mats H. Lundstrum, MD, discusses with us the
European Registry for Quality Outcomes in Cataract and Refractive Surgery, which has amassed an
enormous data that identifies risk factors for cataract surgery patients. Our surgery coverage this
month also includes look at the LIGHT Trial, which
is examining ways to lower IOP and keep it low.
We also can be thankful for the latest developments in device technology. One example highlighted in this issue is the Cybersight platform from
Orbis International, which links health personnel in developing countries to health-care experts
worldwide for consultations and training. Siamak
Yousefi, PhD, explains how researchers have been

Digital App

able to use artificial intelligence to create a new tool
for assessing the visual function of patients with
glaucoma designed to overcome the limitations of
existing algorithms.
Rounding out our device technology content is a
look at heads-up cataract surgery, which can help
surgeons work more effectively and efficiently. But
is it the future? Robert J. Weinstock, MD, details the
findings of a retrospective study that offers some
insight.
We are seeing some interesting developments in
gene therapy, including RGX-314, a treatment for
wet AMD delivered subretinally. In clinical studies, it has demonstrated dose-dependent sustained/
improved vision and a good safety profile. Jeffrey
Heier, MD, discusses research on this gene therapy,
a proprietary gene delivery platform that is believed
to deliver longer and higher protein expression with
a lower immune response that earlier generation
adeno associated viruses used for gene therapy.
Imaging is providing some interesting food for
thought this Thanksgiving season. Mild traumatic
brain injury can impact visual and neurocognitive
function. Eye movement dysfunction is one consequence of mild traumatic brain injury in pediatric patients. Mitchell B. Strominger, MD, discusses
emerging data from studies using functional magnetic resonance imaging to show new information
about neurocognitive impairment. ■
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THE CYCLE OF
INFLAMMATION IN
DRY EYE DISEASE2

The problem with
patient reviews
Online reviews can make or break a physician
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

THE PROBLEM WITH democracy—
with patient satisfaction surveys and opinion
polls—is that if you give people the chance to
express their opinions or to register their complaints, they will invariably do so.
My favorite quote that speaks to this issue is
that of Richard “Dick” Tuck, the American political consultant and political prankster for the
Democratic National Committee in the 1960s and
1970s. When Tuck ran for the California State
Senate in 1966 and lost, he famously began his
concession speech with the words: “The people
have spoken, the bastards.”
Nowadays, thanks to social media, people can
share their views about anything with everyone.
Sometimes the comments are thoughtful and
honest, and the author identifies him or herself.
And other times the comments might be mean
and vindictive, with the complainant not revealing his or her identity.
The First Amendment assures us Americans
of freedom of speech, but there have been some
limitations placed on that should the speech
put others in immediate physical jeopardy (e.g.,
yelling fire in a crowded theater) or should that
speech be considered “commercial speech.”
What does a doctor do if he or she believes
an anonymous reviewer criticizes the doctor
unfairly or untruthfully? An alert Ophthalmology
Times reader recently brought to my attention
the interesting case of a physician who feels he
has been maligned by online reviews of his practice. According to the article in MedPage Today,
Muhammad Mirza, MD, practices in the New
York area with a focus on Botox injections and
sexual health services. Dr. Mirza has sued
in federal court in Manhattan, asking the court
to block four reviewers who have left one-star
(bad) reviews on Yelp from leaving further
reviews of his practice and is also seeking
$1 million in damages.

The reviewers say very negative things, claiming that the doctor “waters down the Botox,” delivers less product than the customer paid for, or
delivers poor outcomes—“my face looks worse
than before.” The doctor’s complaint says the
reviews are “knowingly and materially false.”
Dr. Mirza says unregulated and anonymous
speech on social media does not serve the interests of society. “These platforms need to be regulated in the same way we regulate other industries. Reviewers can’t just hide behind the screen.”
According to the article, Dr. Mirza has previously sued negative reviewers and prevailed in
court. Earlier this year, two reviewers were prohibited from posting online comments and had
to remove their posts about his practice.
Eighteen months ago, he sued Yelp in order to
obtain the identities of the reviewers he is currently suing. The article points out that a federal
court in Virginia ruled in 2014 that “anonymous
users are not protected by the First Amendment
if the review is based on false statements.”
HOW W ILL IT PLAY OUT?
It will be interesting to see how cases like this
play out in court. Complaining about doctor visits
is a time-honored tradition in our country (“Why
are magazines in the waiting room so old?”), but
what is the obligation of someone complaining online to be truthful and accurate about their doctor?
For most physicians, suing patients is simply
something we don’t do. Rather, people sue us.
Will that change if physicians feel that they are
the victims of untrue and malicious critiques by
anonymous posters?
Comedian Dave Chappelle recently spoke to
the issue of free speech and the anger it sometimes causes: “The First Amendment is first for
a reason. Second Amendment is just in case the
first one doesn’t work out.” ■

REFERENCES
• https://www.medpagetoday.com/publichealthpolicy/
generalprofessionalissues/83133
• https://reason.com/2019/10/28/dave-chappelle-secondamendment-is-just-in-case-the-first-one-doesnt-work-out/
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CENTRAL TO DRY EYE DISEASE
The exact mechanism of action of Xiidra in Dry Eye Disease is not known.1

Xiidra blocks the interaction of
ICAM-1 and LFA-1, which is a key
mediator of the inﬂammation
central to Dry Eye Disease. In vitro
studies have shown that Xiidra may
inhibit the recruitment of previously
activated T cells, the activation
of newly recruited T cells, and
the release of pro-inﬂammatory
cytokines.1
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Important Safety Information
Xiidra is contraindicated in patients with known hypersensitivity
to liﬁtegrast or to any of the other ingredients.
In clinical trials, the most common adverse reactions reported in
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irritation, headache, increased lacrimation, eye discharge, eye
discomfort, eye pruritus and sinusitis.
To avoid the potential for eye injury or contamination of the solution,
patients should not touch the tip of the single-use container to their
eye or to any surface.
Contact lenses should be removed prior to the administration of
Xiidra and may be reinserted 15 minutes following administration.
Safety and efﬁcacy in pediatric patients below the age of 17 years
have not been established.

For additional safety information, see accompanying Brief Summary of Safety Information on the adjacent page and Full Prescribing
Information on Xiidra-ECP.com.
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Consult the Full Prescribing Information for complete product
information.
INDICATIONS AND USAGE
Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the
treatment of the signs and symptoms of dry eye disease (DED).
DOSAGE AND ADMINISTRATION
Instill one drop of Xiidra twice daily (approximately 12 hours
apart) into each eye using a single-use container. Discard
the single-use container immediately after using in each eye.
Contact lenses should be removed prior to the administration
of Xiidra and may be reinserted 15 minutes following
administration.
CONTRAINDICATIONS
Xiidra is contraindicated in patients with known hypersensitivity
to lifitegrast or to any of the other ingredients in the
formulation.
ADVERSE REACTIONS
Clinical Trials Experience
Because clinical studies are conducted under widely varying
conditions, adverse reaction rates observed in clinical studies
of a drug cannot be directly compared to rates in the clinical
trials of another drug and may not reflect the rates observed
in practice. In five clinical studies of dry eye disease conducted
with lifitegrast ophthalmic solution, 1401 patients received at
least 1 dose of lifitegrast (1287 of which received lifitegrast 5%).
The majority of patients (84%) had ≤3 months of treatment
exposure. 170 patients were exposed to lifitegrast for
approximately 12 months. The majority of the treated patients
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tested, 3 mg/kg/day (400-fold the human plasma exposure at
the recommended human ophthalmic dose [RHOD], based on
the area under the curve [AUC] level). Since human systemic
exposure to lifitegrast following ocular administration of Xiidra
at the RHOD is low, the applicability of animal findings to the
risk of Xiidra use in humans during pregnancy is unclear.
Animal Data
Lifitegrast administered daily by intravenous (IV) injection
to rats, from pre-mating through gestation day 17, caused
an increase in mean preimplantation loss and an increased
incidence of several minor skeletal anomalies at 30 mg /kg /
day, representing 5,400-fold the human plasma exposure at
the RHOD of Xiidra, based on AUC. No teratogenicity was
observed in the rat at 10 mg /kg /day (460-fold the human
plasma exposure at the RHOD, based on AUC ). In the rabbit,
an increased incidence of omphalocele was observed at the
lowest dose tested, 3 mg /kg /day (400-fold the human plasma
exposure at the RHOD, based on AUC), when administered by
IV injection daily from gestation days 7 through 19. A fetal No
Observed Adverse Effect Level (NOAEL) was not identified in
the rabbit.
Lactation
There are no data on the presence of lifitegrast in human
milk, the effects on the breastfed infant, or the effects on milk
production. However, systemic exposure to lifitegrast from
ocular administration is low. The developmental and health
benefits of breastfeeding should be considered, along with
the mother’s clinical need for Xiidra and any potential adverse
effects on the breastfed child from Xiidra.
Pediatric Use
Safety and efficacy in pediatric patients below the age of 17
years have not been established.
Geriatric Use
No overall differences in safety or effectiveness have been
observed between elderly and younger adult patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis: Animal studies have not been conducted
to determine the carcinogenic potential of lifitegrast.
Mutagenesis: Lifitegrast was not mutagenic in the in vitro
Ames assay. Lifitegrast was not clastogenic in the in vivo
mouse micronucleus assay. In an in vitro chromosomal
aberration assay using mammalian cells (Chinese
hamster ovary cells), lifitegrast was positive at the highest
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Impairment of fertility: Lifitegrast administered at
intravenous (IV) doses of up to 30 mg/kg/day
(5400-fold the human plasma exposure at the
recommended human ophthalmic dose (RHOD) of
lifitegrast ophthalmic solution, 5%) had no effect on
fertility and reproductive performance in male and
female treated rats.
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SURGICAL ADVANCES IN

Special Report )

MODERN RETINA

ADVANCES CONTINUE TO PROGRESS FOR RETINA SURGERY

(FIGURE 1) A 23-gauge hypersonic vitrectomy probe is
used to remove thick, chronic vitreous hemorrhage.
(Image courtesy of Carl C. Awh, MD)

HYPERSONIC VITRECTOMY:
EXPLORING NOVEL WAY
OF VITREOUS REMOVAL
Ultrasonic power is used to actuate vitrectomy probe
By Lynda Charters; Reviewed by Carl C. Awh, MD

H

ypersonic vitrectomy is a new method of removing the vitreous in
which ultrasonic power is used to actuate the vitrectomy probe.
Thus far, this technology has been used in more than 200 cases
performed by 17 surgeons to treat myriad vitreoretinal pathologies,
according to Carl C. Awh, MD.

He highlighted cases in which a 23-gauge hypersonic vitrectomy probe was able to quickly remove thick,
chronic vitreous hemorrhage resulting from proliferative diabetic retinopathy; to fragment and remove an
entire dislocated dense nucleus; and to aspirate 1,000 centistoke silicone oil from the vitreous cavity. This
display may raise the question about whether it is now time to replace the tried-and-true guillotine cutter.
Though hypersonic vitrectomy has proven to be excellent in most situations and has expanded capabilities—such as the ability to perform lensectomy and remove silicone oil—it is not always the equal of current guillotine cutters, said Dr. Awh, president of Tennessee Retina, Nashville, TN.
“I find that, in some cases, it does not work as well as my guillotine cutter,” said
Dr. Awh, noting that the device sometimes seems to have suboptimal cutting power.
As an example, he described a phenomenon of what he calls “stranding,” when
strands of native collagen are revealed during hypersonic vitrectomy. These strands
◗◗ Hypersonic
are eventually severed by the hypersonic vitrectomy probe. There seems to be no
peripheral traction created and no iatrogenic breaks created, but the appearance of
vitrectomy is a
the strands is disconcerting, he noted. Dr. Awh said he would prefer that the hynew method of
personic cutter cut them more effectively.
removing the
Similarly, he has observed that while the hypersonic probe can cut fibrovascuvitreous in which
lar membranes, it does not always accomplish this task as efficiently as a guillotine
ultrasonic power is
cutter. Despite these reservations, Dr. Awh predicts significant improvements in the
used to actuate the
performance of hypersonic vitrectomy.
vitrectomy probe.

take-home

FLUIDICS OF VITRECTOMY
Dr. Awh discussed recent observations about the
fluidics of vitrectomy. Ultra-high-speed video demonstrates that even a hypersonic vitrectomy probe
with a constantly open port does not have completely
uninterrupted inflow. Although there is net inflow,
longitudinal oscillations of the probe and the inertial lag of the fluid column within the lumen of the
probe result in the egress of a tiny amount of fluid
during the “upstroke” of the hypersonic probe.
This effect is best visualized in
a fluid medium and when no active vacuum is being applied. This
effect is not visible during vitrectomy due to the dampening effect
of vitreous and to the net ingress
Dr. Awh
of vitreous and fluid when active
vacuum is applied.
However, this effect is one of the main reasons
that ultra-high-speed video demonstrates turbulence
at the tip of the probe. This turbulence is present
with all types of vitrectomy cutters and is greater
with guillotine cutters.
With the hypersonic vitrectomy probe, a reduction
in gauge size and changes in port geometry can reduce turbulence, which should result in cutters with
more predictable and stable fluidics.
HANDPIECE MODIFICATIONS
Cases performed to date with hypersonic vitrectomy
have been with a device operating at a frequency of
31 kHz, or 1.8 million “cuts” per minute, he noted.
The next-generation device will operate at frequencies up to 41 kHz with an increase to 2.5 million
cuts per minute.
The increased frequency will result in increased
flow, but Dr. Awh points out that this will not be
the most valuable difference.
“Shear stress, that is, cutting power, increases in
a quadratic relationship to frequency, such that increased frequency equals increased cutting power
and increased flow,” he said.
The downside to taking two steps forward is the
one step back due to increased turbulence that may
result from increased frequency.
To address this concern, the next-generation device will incorporate adaptive frequency control to
adjust the frequency instantaneously in response to
changes in tissue behavior.
“Hypersonic vitrectomy has the potential to provide performance superior to current state-of-the-art
guillotine vitrectomy cutters,” Dr. Awh concluded. ■

CARL C. AWH, MD
E: carlawh@gmail.com
Dr. Awh is a consultant to Bausch + Lomb.
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DAVS viewing system yields increased
sense of situational awareness
Technology offers surgeons improved visualization, magnification
By Lynda Charters; Reviewed by John D. Pitcher III, MD

3-D DIGITALLY ASSISTED vitreoretinal
surgery (DAVS) is an alternative viewing system
from the conventional operating microscope that
includes some high-tech features: a 3-D high-definition dynamic-range camera, ultra-high-speed
low-latency processor, 3-D 4K surgical display,
and passive polarized 3-D glasses.
Two such systems are currently commercially available,
the Zeiss ARTEVO 800 System
and the Alcon NGENUITY System, according to John Pitcher
III, MD, a retina surgeon at Eye
Dr. Pitcher
Associates of New Mexico and assistant clinical professor, University of New Mexico, Albuquerque, NM.
THE DAVS ADVANTAGE
DAVS seems to have checked all the boxes on the
surgeons’ wish list, with upgrades in visualization, augmented reality, and safety.
DAVS provides visualization that is enhanced
in three areas: 42% better depth resolution, 48%
more magnification, and 5x extended depth of
field, Dr. Pitcher stated.

‘This real-time data
allows the surgeon
to adjust the surgical
technique or steps
to provide the best
outcome for the
patient.’
– John D. Pitcher III, MD
“Depth of field is defined as the distance between the nearest object that is in focus and the
farthest object that is in focus,” he explained. “Enhanced depth of focus facilitates simultaneous infocus viewing of near and far objects.”
Magnification, which is self-explanatory, in DAVS
fills the screen with complete clarity of the desired

object. Finally, in standard viewing, in contrast to
A key concern for surgeons is safety. Reduced
the focused paraxial rays that are in sharp focus
lighting intraoperatively is needed in some settings
in the center of a view, the nonparaxial rays are
to enhance visualization and safety. Reduction of
blurred; in a DAVS display, “photopic cone vision
the light source to 10% of potential still allowed
is on the screen edge to edge,” Dr. Pitcher noted.
good results during membrane peeling. Reduced
When it comes to augmented reality, the filters
light decreases the possibility of phototoxicity to
in the DAVS system provide enhanced
the retina.
visualization. Surgeons have the abilA second safety feature is that surgiity to selected, for example, a greencal efficiency may increase with the use
free filter that allows visualization of
of a head-up display compared with use
indocyanine green on the macula to
of the standard microscopic view. The
more clearly identify the internal lim- ◗◗ 3-D digitally
membrane peeling time was shown to
assisted
iting membrane.
decrease significantly with the headsA second feature, image overlay, is vitreoretinal surgery
up display.
now available in retina surgery and provides marked
As with all new technologies, a learnfacilitates a view of all data that the improvements
ing curve exists and the desired surgisurgeon would need intraoperatively to the standard
cal integration of DAVS may be comat his or her command. Dr. Pitcher ex- microscopic,
pleted over time.
plained that the screen provides the in- including
fusion pressure in the upper left, vac- augmented reality,
A LOOK INTO
uum upper right, cut rate lower right, safety features,
THE FUTURE
and inversion of the screen center top. and increased
Dr. Pitcher noted that he was impressed
“This technology lets the surgeon opportunities for
by the potential for education of fuknow that without looking away from education of novice
ture ophthalmologists provided by the
the screen that a higher cut rate, lower surgeons.
heads-up display of the DAVS and bevacuum setting is operating and prolieves that the technology will enhance
vides better safety for shaving in the peripheral
those educational opportunities.
retina,” he said.
The heads-up display and processor also video
Dr. Pitcher demonstrated that during an air/fluid
records all cases, which provides more learning
exchange, the image overlay technology shows
opportunities.
on the upper left the switch from air to infusion
Ergonomics has always been important in surpressure with balanced salt solution and the laser
gery, and 3-D head-up surgery may reduce the sursettings with the number of spots delivered in the
geon’s physical fatigue by allowing for increased
lower right of the screen.
head movement during surgery.
“This technology allows the surgeon to have all
The blinking frequency was significantly higher
of this information in a heightened sense of situin 3-D heads-up surgery, which could potentially
ational awareness without looking away from the
lead to reduced eye fatigue among surgeons who
patient,” Dr. Pitcher emphasized.
use this option.
Another feature of augmented reality is the in“This may reduce the physical burden of surtegration of optical coherence tomography into
gery; these injuries can be very challenging for
surgery.
surgeons,” Dr. Pitcher commented.
“This allows, for example, visualization of a
Currently, he noted, about 12% of surgeons have
full-thickness macular hole on horizontal and verused a heads-up display and find it helpful, 69%
tical B-scans,” Dr. Pitcher explained.
have not yet tried it, and 35% plan on using it in
Surgeons also can see the posterior hyaloid face,
the future. ■
macular traction, or any epiretinal remnants that
remained unpeeled.
“This real-time data allows the surgeon to adJOHN D. PITCHER III, MD
just the surgical technique or steps to provide the
E: jdpitcher@eyenm.com
best outcome for the patient,” he said.
Dr. Pitcher reported receiving research funding from Alcon.

take-home
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Technique puts focus on
presbyopia laser correction
Researchers examine long-term results of hybrid approach for patient satisfaction
By Steve Lenier; Reviewed by Michiel H.A. Luger, MD

I

follow up after a six-year interval. Of the original 32
patients, 19 (60%) agreed to be included again, and
these 38 presbyopic eyes were followed longitudinally.

n 2012, a research team led by Michiel H.A. Luger,
MD, conducted a study performing PresbyMAX
hybrid presbyopia laser correction, which is a
micro-monovision technique plus an asymmetric
extended-depth-of-focus approach, by induction
of negative spherical aberration (SA).
In the distance eye, they targeted emmetropia and added a low negative SA. In the near eye, the
team targeted a low myopia (-0.9 D), and added more
negative SA, in order to achieve different depths of
focus in the distance and near eyes.
In the study, the researchers employed the Near Activity Visual Quality Questionnaire (NAVQ) and the
Quality of Vision (QoV) questionnaire both preop and postop. They
also studied contrast sensitivity and
glare, corneal aberrations, and ocular aberrations. Treatments were
Dr. Luger
performed with Intralase iFS and
AMARIS 750S.

gression of 0.12 D per year, which is in line with the
literature.
DISTANCE VISUAL ACUITY

For distance visual acuity, the team achieved 20/20
binocular in 73% of patients, and quality of vision
was comparable to before the operation. The initial effects of night vision
symptoms decreased over time, and
there was a good refractive outcome in
◗◗ This technique
that there was separation between the
has achieved stable
distance eye and near eye, and stability
QUALITY OF VISION
extended depth of
was achieved almost instantaneously.
Surprisingly, quality of vision improved
focus and microThere was some deterioration in
over time. Initially there were issues
monovision. High
uncorrected near vision due to preswith hazy vision, blurred vision, or
patient satisfaction
byopia progression in the distance eye.
double vision, which the authors behas been achieved in
Binocularly it stayed almost the same,
lieve had to do with adaptation and
overall visual quality
with a slight decrease. Near activity
differences in depth of field, but over
and long-term visual
visual quality also decreased slightly
time it completely resolved and was
performance.
over time due to presbyopia progreseven slightly improved (not signifision but was still much better than
cantly) over baseline.
it was preoperatively.
Looking again at the NAVQ questionnaire there
REFRACTIVE ASTIGMATISM/KERATOMETRY/
were a few items that were not as good after one
SPHERICAL EQUIVALENT
year as they were pre-operatively, but all ten items
Refractive astigmatism and keratometry were stable,
resolved and became significantly better than they
but there was some progress in spherical equivalent.
had been at baseline.
This is due to lenticular changes and presbyopia proUNCORRECTED DISTANCE VISUAL ACUITY

At six years post-op, the uncorrected distance visual
acuity appeared to be quite stable over
time, especially binocularly, with a
trend for slight improvement in the
near eye.

TAKE-HOME

RESULTS AFTER SIX YEARS
The one-year results were published in the American Journal of Ophthalmology,1 and were quite good.
But in order to know if the results were lasting long
term, the group recently recalled the entire cohort to

UNCORRECTED NEAR VISUAL ACUITY

6 Y follow up interval
N = 19 patients (38 eyes) out of original 32 patients (64 eyes) (60%)

PRE-OP (2012)

Mean

stddev

min

max

51

3

45

55

SE (D)

-0.57

2.04

-4.50

+1.50

Ast (D)

0.58

0.55

0.00

0.75

CDVA (20/x)

20/16

2

20/13

20/20

CIVA (logRAD)

-0.05

0.16

-0.3

+0.5

Add40cm (D)

+1.75

0.36

+1.00

+2.50

J1

0.4

J1+

J4

Age (yo)

CNVA (Jn)
Data courtesy of Michiel H.A. Luger, MD.

Uncorrected near vision average was better than J2
binocularly, and J3 was achieved in over 75% of patients. Answers on the NAVQ questionnaire improved
from little satisfaction to high satisfaction on all questions, although decreased from a one-year follow-up.
DISTANCE CORRECTED NEAR VISUAL ACUITY

Distance corrected near visual acuity is stable. There
is some progression, due to presbyopia progression.
Defocus curves also show some presbyopia progression which is in line with the current literature.
MULTIFOCALITY

Distance corrected visual acuity is at the level of j6 in
over 75% of patients. The defocus curves show no loss
in best focus, no change for intermediatevergences,
and a mean gain of one line for near vergences. This
is a little worse than at one-year follow up.
Continues on page 17 : Hybrid
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START WITH
THE POWER OF EYLEA

AS DEMONSTRATED IN PHASE 3 CLINICAL TRIALS1

INDICATIONS AND IMPORTANT SAFETY INFORMATION

EYLEA® (aflibercept) Injection 2 mg (0.05 mL) is indicated for the treatment of patients with
Neovascular (Wet) Age-related Macular Degeneration (AMD), Macular Edema following Retinal
Vein Occlusion (RVO), Diabetic Macular Edema (DME), and Diabetic Retinopathy (DR).

CONTRAINDICATIONS

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

WARNINGS AND PRECAUTIONS

• Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis
and retinal detachments. Proper aseptic injection technique must always be used when
administering EYLEA. Patients should be instructed to report any symptoms suggestive of
endophthalmitis or retinal detachment without delay and should be managed appropriately.
Intraocular inflammation has been reported with the use of EYLEA.
• Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal
injection, including with EYLEA. Sustained increases in intraocular pressure have also been
reported after repeated intravitreal dosing with VEGF inhibitors. Intraocular pressure and the
perfusion of the optic nerve head should be monitored and managed appropriately.
• There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use
of VEGF inhibitors, including EYLEA. ATEs are defined as nonfatal stroke, nonfatal myocardial
infarction, or vascular death (including deaths of unknown cause). The incidence of reported
thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824)
in the combined group of patients treated with EYLEA compared with 1.5% (9 out of 595)
in patients treated with ranibizumab; through 96 weeks, the incidence was 3.3% (60 out of
1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group.
The incidence in the DME studies from baseline to week 52 was 3.3% (19 out of 578) in the
combined group of patients treated with EYLEA compared with 2.8% (8 out of 287) in the
control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the
combined group of patients treated with EYLEA compared with 4.2% (12 out of 287) in the
control group. There were no reported thromboembolic events in the patients treated with
EYLEA in the first six months of the RVO studies.
EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.

© 2019, Regeneron Pharmaceuticals, Inc. All rights reserved.
777 Old Saw Mill River Road, Tarrytown, NY 10591

Trust ≈8 Years of Extensive Clinical Experience and the Integrity of Data
From Large, Well-Controlled Trials1
EYLEA IS THE

# 1 PRESCRIBED
ANTI-VEGF FDA
APPROVED FOR
WET AMD, DME,
AND MEfRVO 2,*

*IBM Truven MarketScan
data: Number of injections
administered from Q4 2017
through Q3 2018; data on file.

AN ESTIMATED

≈9 MILLION

8 PHASE 3

ADMINISTERED TO

INCLUDING MORE THAN

DOSES

≈790,000

EYES TREATED
SINCE LAUNCH

2

CLINICAL TRIALS

3000

EYLEA-TREATED
PATIENTS STUDIED

ACROSS ALL APPROVED INDICATIONS1

≈8 YEARS

OF REAL-WORLD

EXPERIENCE1

Start with EYLEA.
Visit HCP.EYLEA.US to see our data.

ADVERSE REACTIONS

• Serious adverse reactions related to the injection procedure have occurred in <0.1% of
intravitreal injections with EYLEA including endophthalmitis and retinal detachment.
• The most common adverse reactions (≥5%) reported in patients receiving EYLEA were
conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and

intraocular pressure increased.

Please see Brief Summary of Prescribing Information on the following page.
anti-VEGF = anti–vascular endothelial growth factor; AMD = Age-related Macular Degeneration; DME = Diabetic Macular
Edema; MEfRVO = Macular Edema following Retinal Vein Occlusion.
References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019.
2. Data on file. Regeneron Pharmaceuticals, Inc.

09/2019
EYL.19.09.0044

BRIEF SUMMARY—Please see the EYLEA
full Prescribing Information available
on HCP.EYLEA.US for additional
product information.
1 INDICATIONS AND USAGE
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of:
Neovascular (Wet) Age-Related Macular Degeneration (AMD); Macular Edema Following Retinal Vein Occlusion (RVO); Diabetic
Macular Edema (DME); Diabetic Retinopathy (DR).
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
EYLEA is contraindicated in patients with ocular or periocular infections.
4.2 Active Intraocular Inflammation
EYLEA is contraindicated in patients with active intraocular inflammation.
4.3 Hypersensitivity
EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments.
Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed
to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately
[see Patient Counseling Information (17)].
5.2 Increase in Intraocular Pressure.
Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and
managed appropriately.
5.3 Thromboembolic Events.
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described elsewhere in the labeling:
• Hypersensitivity [see Contraindications (4.3)]
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience.
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug
cannot be directly compared to rates in other clinical trials of the same or another drug and may not reflect the rates observed
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1%
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%)
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and
intraocular pressure increased.
Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data described below reflect exposure to EYLEA in 1824 patients
with wet AMD, including 1223 patients treated with the 2-mg dose, in 2 double-masked, controlled clinical studies (VIEW1 and VIEW2)
for 24 months (with active control in year 1).
Safety data observed in the EYLEA group in a 52-week, double-masked, Phase 2 study were consistent with these results.

Table 1: Most Common Adverse Reactions (≥1%) in Wet AMD Studies
Baseline to Week 52
Adverse Reactions
Conjunctival hemorrhage
Eye pain
Cataract
Vitreous detachment
Vitreous floaters
Intraocular pressure increased
Ocular hyperemia
Corneal epithelium defect
Detachment of the retinal pigment epithelium
Injection site pain
Foreign body sensation in eyes
Lacrimation increased
Vision blurred
Intraocular inflammation
Retinal pigment epithelium tear
Injection site hemorrhage
Eyelid edema
Corneal edema
Retinal detachment

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

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

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

Control
(ranibizumab)
(N=595)
30%
10%
10%
8%
10%
11%
10%
6%
5%
4%
4%
2%
3%
4%
2%
2%
3%
1%
1%

Less common serious adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal tear, and
endophthalmitis.
Macular Edema Following Retinal Vein Occlusion (RVO). The data described below reflect 6 months exposure to EYLEA with a
monthly 2 mg dose in 218 patients following CRVO in 2 clinical studies (COPERNICUS and GALILEO) and 91 patients following BRVO in
one clinical study (VIBRANT).
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Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
CRVO
Adverse Reactions
Eye pain
Conjunctival hemorrhage
Intraocular pressure increased
Corneal epithelium defect
Vitreous floaters
Ocular hyperemia
Foreign body sensation in eyes
Vitreous detachment
Lacrimation increased
Injection site pain
Vision blurred
Intraocular inflammation
Cataract
Eyelid edema

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

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

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

Control
(N=92)
5%
4%
0%
0%
0%
2%
0%
0%
0%
0%
1%
0%
0%
0%

Less common adverse reactions reported in <1% of the patients treated with EYLEA in the CRVO studies were corneal edema, retinal
tear, hypersensitivity, and endophthalmitis.
Diabetic Macular Edema (DME) and Diabetic Retinopathy (DR). The data described below reflect exposure to EYLEA in 578 patients
with DME treated with the 2-mg dose in 2 double-masked, controlled clinical studies (VIVID and VISTA) from baseline to week 52 and
from baseline to week 100.

Table 3: Most Common Adverse Reactions (≥1%) in DME Studies
Baseline to Week 52
Adverse Reactions
Conjunctival hemorrhage
Eye pain
Cataract
Vitreous floaters
Corneal epithelium defect
Intraocular pressure increased
Ocular hyperemia
Vitreous detachment
Foreign body sensation in eyes
Lacrimation increased
Vision blurred
Intraocular inflammation
Injection site pain
Eyelid edema

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

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

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

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

Less common adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal detachment, retinal
tear, corneal edema, and injection site hemorrhage.
Safety data observed in 269 patients with nonproliferative diabetic retinopathy (NPDR) through week 52 in the PANORAMA trial were
consistent with those seen in the phase 3 VIVID and VISTA trials (see Table 3 above).
6.2 Immunogenicity.
As with all therapeutic proteins, there is a potential for an immune response in patients treated with EYLEA. The immunogenicity
of EYLEA was evaluated in serum samples. The immunogenicity data reflect the percentage of patients whose test results were
considered positive for antibodies to EYLEA in immunoassays. The detection of an immune response is highly dependent on the
sensitivity and specificity of the assays used, sample handling, timing of sample collection, concomitant medications, and underlying
disease. For these reasons, comparison of the incidence of antibodies to EYLEA with the incidence of antibodies to other products may
be misleading.
In the wet AMD, RVO, and DME studies, the pre-treatment incidence of immunoreactivity to EYLEA was approximately 1% to 3% across
treatment groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were detected in a similar percentage range of
patients. There were no differences in efficacy or safety between patients with or without immunoreactivity.
8 USE IN SPECIFIC POPULATIONS.
8.1 Pregnancy
Risk Summary
Adequate and well-controlled studies with EYLEA have not been conducted in pregnant women. Aflibercept produced adverse
embryofetal effects in rabbits, including external, visceral, and skeletal malformations. A fetal No Observed Adverse Effect Level
(NOAEL) was not identified. At the lowest dose shown to produce adverse embryofetal effects, systemic exposures (based on AUC for
free aflibercept) were approximately 6 times higher than AUC values observed in humans after a single intravitreal treatment at the
recommended clinical dose [see Animal Data].
Animal reproduction studies are not always predictive of human response, and it is not known whether EYLEA can cause fetal harm
when administered to a pregnant woman. Based on the anti-VEGF mechanism of action for aflibercept, treatment with EYLEA may
pose a risk to human embryofetal development. EYLEA should be used during pregnancy only if the potential benefit justifies the
potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The background risk of major birth defects
and miscarriage for the indicated population is unknown. In the U.S. general population, the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data
In two embryofetal development studies, aflibercept produced adverse embryofetal effects when administered every three days
during organogenesis to pregnant rabbits at intravenous doses ≥3 mg per kg, or every six days during organogenesis at subcutaneous
doses ≥0.1 mg per kg.
Adverse embryofetal effects included increased incidences of postimplantation loss and fetal malformations, including anasarca,
umbilical hernia, diaphragmatic hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele,
heart and major vessel defects, and skeletal malformations (fused vertebrae, sternebrae, and ribs; supernumerary vertebral arches
and ribs; and incomplete ossification). The maternal No Observed Adverse Effect Level (NOAEL) in these studies was 3 mg per kg.
Aflibercept produced fetal malformations at all doses assessed in rabbits and the fetal NOAEL was not identified. At the lowest
dose shown to produce adverse embryofetal effects in rabbits (0.1 mg per kg), systemic exposure (AUC) of free aflibercept was
approximately 6 times higher than systemic exposure (AUC) observed in humans after a single intravitreal dose of 2 mg.
8.2 Lactation
Risk Summary
There is no information regarding the presence of aflibercept in human milk, the effects of the drug on the breastfed infant, or the
effects of the drug on milk production/excretion. Because many drugs are excreted in human milk, and because the potential for
absorption and harm to infant growth and development exists, EYLEA is not recommended during breastfeeding.
The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for EYLEA and any
potential adverse effects on the breastfed child from EYLEA.
8.3 Females and Males of Reproductive Potential
Contraception
Females of reproductive potential are advised to use effective contraception prior to the initial dose, during treatment, and for at least
3 months after the last intravitreal injection of EYLEA.
Infertility
There are no data regarding the effects of EYLEA on human fertility. Aflibercept adversely affected female and male reproductive
systems in cynomolgus monkeys when administered by intravenous injection at a dose approximately 1500 times higher than the
systemic level observed humans with an intravitreal dose of 2 mg. A No Observed Adverse Effect Level (NOAEL) was not identified.
These findings were reversible within 20 weeks after cessation of treatment.
8.4 Pediatric Use.
The safety and effectiveness of EYLEA in pediatric patients have not been established.
8.5 Geriatric Use.
In the clinical studies, approximately 76% (2049/2701) of patients randomized to treatment with EYLEA were ≥65 years of age and
approximately 46% (1250/2701) were ≥75 years of age. No significant differences in efficacy or safety were seen with increasing age
in these studies.
17 PATIENT COUNSELING INFORMATION
In the days following EYLEA administration, patients are at risk of developing endophthalmitis or retinal detachment. If the
eye becomes red, sensitive to light, painful, or develops a change in vision, advise patients to seek immediate care from an
ophthalmologist [see Warnings and Precautions (5.1)].
Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye examinations
[see Adverse Reactions (6)]. Advise patients not to drive or use machinery until visual function has recovered sufficiently.
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Database IDs risk factors for iris
damage, dropped nucleus
Rare cataract surgery complications focus of collaboration
By Lynda Charters; Reviewed by Mats H. Lundstrom, MD

THE EUROPEAN REGISTRY for Quality
Outcomes in Cataract and Refractive Surgery (EUREQUO) is a collaboration established in 2008 between
the European Union and the European Society of Cataract and Refractive Surgery. Data on
both cataract and refractive surgeries can be entered through interface
or manual input into the two registries contained in the EUREQUO, according to Mats H. Lundstrom, MD.
Data from almost 3 million surgeries have been entered into the
Dr. Lundstrom
database to date. The recorded data
are comprehensive and reflect the entire range of the
relevant information about the cataract surgeries from
baseline including demographics, preoperative visual
acuity, and risk factors through follow-up including
the visual and refractive outcomes and any postoperative complications.
The surgical information reflects the type of surgery
and the IOL implanted as well as any surgical complications that might have occurred, such as posterior
capsular rupture, vitreous loss, dropped nucleus, iris
damage, and any others.
Dr. Lundstrom, who is adjunct professor emeritus
in ophthalmology, Department of Clinical Sciences,
Ophthalmology, Faculty of Medicine, Lund University,
Kariskrona, Sweden, focused on the complications of
dropped nucleus and iris damage.
IRIS DAMAGE
In the study period that ranged from Jan. 1, 2008 to
Dec. 31, 2018, of the 1,715,348 reported procedures,
iris damage during phacoemulsification occurred in

HYBRID
( Continued from page 13 )

ABERRATIONS

Aberrations are very important. The goal was to induce negative spherical aberrations and they were
very stable over time, so the group achieved what
they were looking for.

nucleus included a white cataract, previous vitrec4,971 (0.3%) cases. Analysis of the registry data intomy, poor preoperative visual acuity, small pupil,
dicated that the rate of iris damage decreased from
pseudoexfoliation, diabetic retinopathy, and gender.
0.41% in 2008 to 0.20% in 2018.
Visual outcomes linked with dropped
Logistic regression analysis of the
nucleus were worse than those associsurgical data showed that the indeated with iris damage. The mean postpendent variables related to iris damoperative visual acuities in patients
age were male gender, older age, small
◗◗ The European
with a dropped nucleus compared with
pupil, white cataract, poor preoperaRegistry for Quality
those without a dropped nucleus were
tive visual acuity, and glaucoma (p <
Outcomes in Cataract
0.24 ± 0.32 versus 0.05 ± 0.17 (P <
0.001 for all comparisons).
and Refractive
0.01). The respective mean absolute
The mean postoperative logarithm
Surgery has amassed
biometric prediction errors were 1.02
of the minimum angle of resolution vian enormous data
D versus 0.43 D (P < 0.01) and the resual acuity in patients with iris damthat identifies risk
spective rates of postoperative compliage was slightly worse than in patients
factors for cataract
cations were 18.1% versus 2.0% (P <
without iris damage, i.e., 011 ± 0.22
surgery patients.
0.01). The specific postoperative comversus 0.06 ± 0.17, a difference that
plications were corneal edema, high
reached significance (p < 0.001), Dr.
intraocular pressure, and endophthalLundstrom reported.
mitis, among others, he reported.
The refractive outcome regarding the mean absoThe importance of the EUREQUO to provide such
lute biometric prediction error was also significantly
valuable data is underscored by the ability to identify
(p < 0.001) different between patients with and withrisks factors in patients undergoing cataract surgery.
out iris damage, 0.58 D versus 0.43 D, respectively.
Dr. Lundstrom concluded that iris damage and
Those with iris damage also had significantly (p <
dropped nucleus have decreased over a decade. Sev0.001) more postoperative complications compared
eral risk factors have been identified.
with those who did not, 7.2% versus 2.0%.
“Combinations of risk factors increase the risk,” he
said. “The visual and refractive outcomes are worse
DROPPED NUCLEUS
compared with no complication. The poor outcomes
When considering this complication during the same
are explained partly by the risk factors.” ■
time period and in the same number of recorded surgeries, a dropped nucleus occurred in 1,221 cases (0.07%).
This complication also decreased over time, from 0.093%
in 2008 to 0.036% in 2018, Dr. Lundstrom reported.
MATS H. LUNDSTROM, MD
The independent variables that were found by loE: mats.lundstrom@karlskrona.mail.telia.com
gistic regression analysis to be related to a dropped
Dr. Lundstrom has no financial interest in any aspect of this report.

TAKE-HOME

CONCLUSIONS
This technique achieved stable extended depth of
focus and micro-monovision. High patient satisfaction was achieved in overall visual quality and visual performance over the long term. Overall, 100%
of patients were corrected to 20/20 for distance and
had J2 uncorrected near vision.
The study authors explained that they believe this
is an excellent procedure to correct presbyopia and
acheive long-term satisfactory results in the pre-cataract patient. ■
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LIGHT Trial focuses on lowering
IOP, keeping it there
Repeat-SLT proves to be successful as long-term treatment option
By Lynda Charters; Reviewed by Prof Gus Gazzard, FRCOpthMA, MBBCHIR, MD

REPEAT-SELECTIVE LASER TRABECULOPLASTY (SLT), a protocol explored in a sub-

At that important two-month time point, the absolute IOP reduction was greater after the initial SLT,
that is 5.3 versus 4.6 mm Hg (p = 0.02).
set of patients in the SLT Laser in Glaucoma and OcuDr. Gazzard also explained that if the two-month
lar Hypertension (LIGHT Trial), successfully lowered
IOP adjusted for the starting
the IOP in eyes in which the IOP increased after 1.5
IOP immediately before laser
years after the initial SLT application.
treatment was used, there was
The IOP decrease resulting from
a greater adjusted effect after
repeat-SLT lasted longer than the
the repeat-SLT.
first round of IOP lowering.
“The adjusted difference beThe three-year LIGHT Trial evaltween the primary laser and
uated the initial treatments using
the repeat laser showed that
SLT laser or medications in patients
the latter seemed to be producwith glaucoma and ocular hyperDr. Gazzard
ing a greater proportional eftension; treatments were increased
fect,” he said.
as required, according to Gus Gazzard, FRCOpthMA,
The adjusted mean difference
MBBCHIR, MD, professor of ophthalmology at UCLwas -1.1 mm Hg (P = 0.001).
University College and consultant ophthalmic surThe results also showed that
geon, Moorfields Eye Hospital, London.
the targeted IOP after the repeatThe study included only treatment-naïve patients
SLT was maintained better than
with newly diagnosed primary open-angle glaucoma
– Gus Gazzard, FRCOpthMA, MBBCHIR, MD the IOP after the initial SLT.
(POAG) or ocular hypertension in one or both eyes.
A comparison of the early
Patients with advanced disease who could not be
failures with the later failures who were not included
treated with laser or medication were excluded from
The two-month time point was the first time point
in the Repeated-SLT subgroup was undertaken to dethe trial.
at which treatment increases were allowed.
termine a bias.
A total of 718 patients ultimately were randomly
The investigators also looked at the duration of
Thirty-four eyes were retreated at two months beselected to either SLT laser or medication at the bethe effect after the initial and the repeated applicacause they had not achieved the target IOP and comginning of the LIGHT Trial.
tions of SLT to determine how long
pared with 81 eyes that failed after two months. There
At the end of the three years, 91%
the target IOP remained controlled,
was no difference in effect in the early versus later
of patients remained in the study.
Dr. Gazzard explained.
failures; the mean difference in the IOP reduction
The initial standardized SLT proIn the initial LIGHT Trial, 611 eyes
◗◗ Repeat-selective
was 0.3 mmHg, Dr. Gazzard explained.
tocol included 360º of treatment in
underwent SLT. Of those, 158 eyes failed
laser trabeculoplasty
“The early failures tended to more often have modwhich 100 laser shots were applied
during the first 18 months and 115 eyes
(SLT) administered
erate to more severe POAG, and, therefore, the IOP
using a Latina SLT contact lens.
(90 patients) underwent repeat-SLT.
during the LIGHT Trial
target was more stringent,” he said.
The clinical endpoint was that at
The other 43 eyes that were not at the
lowered intraocular
Dr. Gazzard concluded that repeat-SLT successleast 50% of the shots had visible bubtarget IOP did not undergo repeat-SLT.
pressure (IOP) in eyes
fully reduced IOP in eyes that failed within 1.5 years
ble formation without free streams of
“The total repeat-SLT power used
with IOP increases
of the start of the LIGHT Trial.
bubbles. The SLT could be repeated
was slightly greater,” Dr. Gazzard
during 1.5 years
“The adjusted absolute IOP reduction, controlling
once, Dr. Gazzard explained.
reported.
after the initial SLT
for the pre-treatment IOP, seemed to be greater than
The initial value was 89.1 mJ verapplication and the
after the first laser treatment,” he said. “The IOP
REPEAT-SLT
sus 100.5 mJ, which was a significant
decrease lasted
lowering in these eyes seemed to last longer after
The criteria for undergoing repeat-SLT
increase (p < 0.001).
longer than the initial
repeat-SLT. The response did not seem to be linked
were failure within 18 months after
lowering.
to the time of the first failure.” ■
the initial SLT and eyes in which reSTUDY RESULTS
treatment was triggered at a pre-deDr. Gazzard reported that the mean
fined criteria using eye-specific, seIOP was higher before the initial SLT
verity-dependent target IOP, and/or disease progrescompared with the repeat-SLT (24.5 versis 21.0 mm
GUS GAZZARD, FRCOPTHMA, MBBCHIR, MD
sion based on a custom-designed clinical decisionHg, p < 0.001).
E: gusgazzard@gmail.com
support algorithm.
“We did not allow the patients to return to the
Dr. Gazzard is supported by a grant from the National Institute for Health ResearchThat software also guided the follow-up intervals
baseline IOPs before we re-intervened, to mirror norHealth Technology Assessment. He reports that he has no financial interest in any
and time to reintervention.
mal clinical practice,” he pointed out.
ophthalmic products, company, or related stocks.
In selecting the eyes to undergo repeat-SLT, the
investigators also considered the degree of IOP lowering at two months; this value at that time point is
strongly predictive of the three-year outcome.

‘The adjusted absolute IOP
reduction, controlling for the
pre-treatment IOP, seemed to be
greater than after the first laser
treatment. The IOP lowering in
these eyes seemed to last longer
after repeat-SLT.
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Dexamethasone insert
reduces postsurgery burden
Device controls pain and inflammation adequately in first, second eye surgeries
By Lynda Charters; Reviewed by John A. Hovanesian, MD

T

“This makes the fellow eye more prone to painful
vides sustained and continuous tapered delivery
stimuli, or to memory traces of pain from the surof dexamethasone for up to 30 days after surgery.
gery in the first eye, however small, that may linger
In preparation for the insert to be placed, the
for weeks postoperatively,” he said.
lower lid is drawn laterally and the
The development of inflammation
punctum is dilated. Importantly, the
following the second surgery also is
surface is dried to prevent the inaffected by the inflammation in the
sert from becoming wet and swell◗◗ The dexamethasone
first eye.
ing almost immediately, Dr. Hovaophthalmic
“This may be mediated by the
nesian said.
intracanalicular
chemical mediators monocyte cheimplant, 0.4 mg may
moattractant protein-1 and possibly
PH A SE III ST U DY
eliminate the need for
transforming growth factor beta 2,
A phase III study with three study
corticosteroid drops
the levels of which are elevated in
arms was conducted to determine
after cataract surgery.
the second eye at the time of surthe difference in postoperative pain
gery compared with the first eye,”
and inflammation following cataract
Dr. Hovanesian explained.
surgery in the first and seconds eyes
The dexamethasone insert, which was FDA-apof patients who received the dexamethasone insert.
proved in 2019, is put into the punctum of the lower
The study included 541 patients randomly aslid after an ophthalmic surgery to provide an antisigned to the dexamethasone insert and 385 patients
inflammatory effect and serves as a substitute for
randomly assigned to placebo, with both groups
the instillation of corticosteroid drops during the
followed for more than 30 days. The primary end
postoperative period. In addition to reducing the
point was the absence of pain on Day 8 postoperpostoperative treatment burden, the insert also proatively and the absence of anterior chamber cells
on Day 14 postoperatively. The safety of the insert
also was evaluated.
Almost one-third of the eyes underwent cataract
Primary Efficacy Results by First- or Second-Eye Lens Extraction
surgery
in the second eye, 30.3% in the insert group
No Difference in Efficacy for the insert based on First- or Second-Eye Lens Extraction Status
and 33.2% in the placebo group.
A subgroup analysis of those two groups showed
that
compared with patients who received dexaFIRST-EYE CATARACT SURGERY
SECOND-EYE CATARACT SURGERY
methasone and placebo during cataract surgery in
ABSENCE OF PAIN
ABSENCE OF ANTERIOR
ABSENCE OF PAIN
ABSENCE OF ANTERIOR
the first eyes, there were similar levels of absence
DAY 8
CHAMBER CELLS
DAY 8
CHAMBER CELLS
of pain and inflammation following surgeries in the
DAY 14
DAY 14
second eyes. Evaluation of the use of rescue medi80.5%
cations showed as expected that these medications
76.2%
were used more often in the patients in the placebo
57.6%
groups undergoing surgeries in the first and second
55.5%
eyes, Dr. Hovanesian reported.
44.0%
39.6%
28.1%
The safety results, based on the results of a pooled
27.2%
analysis of three arms of the phase III studies, were
similar between the patients who received the insert
and those who received placebo. Common ocular
adverse events, such as anterior chamber inflamThe insert
Placebo
mation, eye inflammation, reduced vision, corneal
n=Intent-to-treat (ITT) population
*Statistically significant; P≤0.05 ITT + last observation carried forward (LOCF) Population
edema, and cystoid macular edema, occurred in
more than 1% of the eyes that received the insert.
Phase II study sought to determine difference in postoperative pain, inflammation following cataract surgery.
A slightly higher increase in IOP was seen on Day
(Chart courtesy of John A. Hovanesian, MD)
Continues on page 20 : Dexamethasone
n=134

n=3158

n=134
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n=158

n=251

n=383

n=251

n=383

PROPORTION OF SUBJECTS WITH
A SCORE OF 0 IN THE STUDY EYE

he dexamethasone ophthalmic intracanalicular insert, 0.4 mg (Dextenza,
Ocular Therapeutix Inc.) seems to be
filling an unmet need by reducing the
pain and inflammation after cataract
surgery in the second eye to a level that
is comparable to pain in the first eye
that underwent cataract surgery.
Postoperative pain and inflammation generally
are greater after a cataract extraction performed in
the second eye compared with an initial cataract
extraction in the first eye. As a
result, the availability of a drug/
device that would lessen or eliminate that pain and inflammation
would be a boon to this patient
population.
According to John Hovanesian,
MD, clinical instructor, UCLA Jules
Dr. Hovanesian
Stein Eye Institute, Laguna Hills,
CA, the increased pain in the second eye is hypothesized to result from sympathetic irritation during
the surgery in the first eye.
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Are topical antibiotics needed
after cataract surgery? Maybe
Research finds therapy may not be required, easing burden on patients, physicians
By Lynda Charters; Reviewed by Alexander James Silvester, MBCHB, and Anil Pitalia, MBCHB

LET US BE more specific, topical antibiotics
after cataract surgery are not necessary, according
to Alexander James Silvester, MBCHB, as long as surgeons tick off all the boxes on the safety check list.
To lessen the postoperative burden on patients
who underwent cataract surgery by eliminating the
topical antibiotic regimen, Dr. Silvester emphasized that the surgery
must be uncomplicated and have
no dropped nucleus or posterior
capsular rupture. And, importantly,
instillation of intracameral antibiotics is a must. Surgeons in the UK
Dr. Silvester
have a licensed intracameral antibiotic to rely on, Aprokam (Cefuroxime), that is used in all cases.
While the endophthalmitis rate in
the UK is only 0.03% after cataract
surgery, the fear is that superbugs
will surge ahead and dramatically
increase that incidence rate.
“Overuse or inappropriate use
Dr. Pitalia
of antibiotics is the largest cause
of antibiotic resistance,” said Dr. Silvester, an ophthalmologist and medical director of the SpaMedica
group of eye hospitals, Bolton, UK.
P O S T- O P A N T I B I O T I C S
Studies over the past eight years; a systematic review (Kessel et al. 2015), a retrospective study of
15,000 eyes (Raen et al. 2013), and review of the
Swedish National Cataract Registry (Behndig et al.
2011), supported the notion of eliminating antibiotic
drops after cataract surgery.

DEXAMETHASONE
( Continued from page 19 )

1, which decreased thereafter, in the dexamethasone
group that Dr. Hovanesian believes was related to
the viscoelastic agent used.
CONCLUSION
Dr. Hovanesian noted that about a third of the trial
participants were undergoing a cataract surgery in

Regarding the secondary outcomes, he reported
“All found that topical postoperative antibiotics
that there were no clinical or statistical differences
are not important in preventing endophthalmitis
between the two groups. Anterior
after cataract surgery when the pauveitis was the most frequent comtients have received intracameral anplication that occurred by 3.9% and
tibiotics,” Dr. Silvester said.
◗◗ Topical antibiotics
3.8%, respectively, in the two patient
Published guidelines from the Euare unnecessary
groups. According to Dr. Silvester,
ropean Society of Cataract and Reafter routine
topical antibiotics are not necessary
fractive Surgeons (ESCRS) in 2018
cataract surgery,
following routine cataract surgery.
issued a statement that topical antibut intracameral
“A power analysis suggested that
biotic drops confer no added benefit
antibiotics must
a sample of 35,000 patients would be
over intracameral cefuroxime.
be used to prevent
necessary to show that topical anendophthalmitis.
tibiotics are unnecessary,” he said.
A NA LY S I S
Since September 2018, 36,661 cataDr. Silvester pointed out that SpaMedract surgeries have been performed
ica stopped using topical antibiotics
at SpaMedica without the use of postoperative topifollowing cataract surgery in September 2018.
cal antibiotics, and no cases of endophthalmitis
Dr. Silvester and co-investigator Anil Pitalia, MBCHB,
have developed in that newer larger cohort. There
retrospectively analyzed the Medisoft database that
also were no changes in the complications or vicontained almost 30,000 cataract surgeries performed
sual outcomes.
by 28 surgeons in 10 of SpaMedica’s UK hospitals
Dr. Silvester concluded by strongly suggesting
between Jan. 6, 2018, and March 3, 2019.
that topical antibiotics are not needed post-rouThe primary outcome was the incidence rate of
tine cataract surgery, with the caveat that intraendophthalmitis. The secondary outcomes were the
cameral antibiotics are necessary to reduce endoincidence of postoperative uveitis, cystoid macular
phthalmitis risk.■
edema, corneal edema, and visual loss of more than
three lines of Snellen vision, Dr. Silvester recounted.
A total of 13,873 patients were included who had
been treated with a combination topical corticosteroid
ALEXANDER JAMES SILVESTER, MBCHB
and antibiotic postoperatively and 16,124 patients
E: alexander.silvester@spamedica.co.uk
who only received a topical corticosteroid. All paDr. Silvester has no financial interest in any aspect of this report.
tients had been treated with intracameral cefuroximea
and followed for up to four weeks postoperatively.
ANIL PITALIA, MBCHB
“No cases of endophthalmitis developed in either
E: anil.pitalia@spamedica.co.uk
group of patients,” he reported.
Dr. Pitalia has no financial interest in any aspect of this report.
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the second eye in the dexamethasone and placebo
groups.
“The results showed that the control of inflammation and pain was similar in both groups,” he said.
“The dexamethasone was safe and well tolerated in
both the eyes of patients that underwent surgeries
in the first and second eyes.”
Moreover, Dr. Hovanesian noted that the current
results were consistent overall with the pooled data
in the pivotal study.
“We believe this is important because if the dexamethasone insert were providing an inadequate level

of inflammation control, a different result might be
evident, that is, greater inflammation and greater persistent pain would have been evident in the second
eyes undergoing cataract surgery,” he concluded. ■

JOHN HOVANESIAN, MD
E: jhovanesian@harvardeye.com
This article was adapted from Dr. Hovanesian’s presentation at the American Academy of
Ophthalmology 2019 annual meeting. Dr. Hovanesian reported receiving grant support
from Ocular Therapeutix, Inc.
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STARGARDT

RBP4 for several days, which, he pointed out,
is consistent with a slow elimination rate.
The multiple-ascending dose study looked
at 5-, 10, 12-, and 25-mg doses.
( Continued from page 1 )
Eight subjects per cohort
were evaluated; six were
LBS-008 engages the retinol
treated with the drug and
binding complex in the circutwo with placebo.
lation, and is therefore an oral
◗◗ RBS-008 is a novel
“The effect on the biodrug that does not need to be
oral therapy for
marker was also very good
injected intravitreally.
Stargardt disease and
in this study,” Dr. Petrukhin
“The drug also induces very
age-related macular
said. “We were able to inrapid clearance of its target,
degeneration that was
duce a sustained reduction in
making reduction of RBP4 a
shown to effectively
plasma RBP4 below the level
very convenient serum bioreduce the serum
that may be associated with
marker of the treatment’s efbiomarker RBP4.
clinical efficacy, and at the
ficacy in humans,” said Dr. Peend of dosing the RBP4 retrukhin, professor of ophthalduction was fully reversible.”
mic science,
In the single ascending-dose study, one
Department of Ophthalmolmechanism-based adverse event, mild xanogy, Columbia University,
thopsia, occurred in the 100-mg cohort and
New York.
resolved four days after dosing.
The preclinical studOne systemic adverse event occurred,
ies showed that LBS-008
namely, headache, that was considered to
very effectively inhibited
be related to the treatment. One ocular adbisretinoid synthesis and
Dr. Petrukhin
verse effect occurred, mild pinguecula, in the
preserved the photoreceptor cells in two ge50-mg cohort that was unrelated to treatment.
netic models of Stargardt disease.
In the multiple ascending-dose study, no
Following the establishment of the drug’s
treatment-related systemic adverse effects
safety, the investigators went to study the
occurred, and the most common ocular adsafety, tolerability, pharmacokinetics, and
verse event was impaired dark
adaptation test, but it was not
correlated with subjective complaints. All cases returned to
normal at the last study visit.
“The combination of adverse
events in the multiple ascending-dose study indicates the systemic target engagement that
we showed with analysis of the
serum biomarker was correlated
nicely with the pharmacodynamic effect in the retina,” Dr.
— Konstantin Petrukhin, PhD
Petrukhin said.
Dr. Petrukhin added that the
phase I study was a success.
pharmacodynamics in healthy human sub“The drug was very well tolerated systemijects in a phase 1 randomized, double-blind,
cally and the ocular adverse events were mild,
placebo-controlled, single and multiple-astransient, and reversible,” he concluded. “We
cending dose study.
were able to demonstrate the desired effect
In the single ascending-dose study, which
on the serum biomarker, and the reduction
has been completed, Dr. Petrukhin and colin RBP4 was below the level that may be
leagues evaluated 25-, 50-, 100-, 200-, and
considered associated with clinical efficacy
400-mg doses in eight subjects per cohort;
in AMD studies. The results indicated that
six subjects of each cohort were treated with
the 10-mg once daily oral dose is the one
LBS-008 and two received placebo.
that may be advanced in future clinical tri“The drug showed a slow elimination rate
als in Stargardt disease.” ■
and there was a modest dose-dependent increase in the exposure to the drug, i.e., doses
greater than 50 mg did not result in substantially higher exposure,” he said.
Another important finding was the “reKONSTANTIN PETRUKHIN, PHD
markable” pharmacodynamic effect of the
E: kep4@cumc.columbia.edu
drug on the biomarker. One dose of LBS-008
Dr. Petrukhin invented this technology and is a consultant and advisor to
produced a sustained reduction of serum
Belite Bio, a US biotechnology company.
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‘The results indicated that
the 10-mg once daily oral
dose is the one that may be
advanced in future clinical
trials in Stargardt disease.’
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Module bridges remote gap
in learning, mentorships

Platform can link healthcare specialists from around the world for training, consultations
By Lynda Charters; Reviewed by Hunter Cherwek, MD

O

rbis International has one of the largest
and most diversified ophthalmology
resource offerings in the world, and
what it offers is completely free, with
the goal of using technology to scale
up its efforts to eliminate avoidable
blindness in developing countries.
Cybersight, founded by Gene Helveston, MD, in
the late 1990s, is the free eye health learning and
mentorship telemedicine platform used by Orbis International to teach and disseminate information
as part of its mission to prevent and treat avoidable
blindness. Since the time when Dr. Helveston sought
to teach strabismus procedures to Cuban physicians,
Cybersight has evolved substantially to incorporate
the Cybersight Consult, Cybersight Learn, and Cybersight Live Teaching components into its program.
“All of these areas are about building capacity
in human resources in the low- to middle-income
countries in which we work,” said Hunter Cherwek,
MD, who is vice president, clinical services, Orbis
International.
According to Dr. Cherwek, in the area of consultation, more than 150 top international ophthalmology
experts are serving as mentors, and there have been
more than 20,000 patient consultations undertaken
for complex cases to date.
“We have been involved in 950 cases of retinoblastoma and linked doctors worldwide to St. Jude’s
Hospital in Memphis and Toronto Sick Children’s
Hospital in Canada,” he said.
Dr. Cherwek noted Cybersight Learn offers online
courses and an open-access library in topics related
to ophthalmology, nursing, and associated fields.
“Doctors can go online free of charge and take
multi-hour courses in, for example, phacoemulsification, small incision cataract surgery, pediatrics,
and glaucoma,” he said.
Cybersight Live Teaching offers live lectures and
surgical demonstrations through real-time video conferencing, Dr. Cherwek explained, adding that it has
been an explosive field for the company’s platform.
“We are using artificial intelligence to enable our
consults not only to teach our doctors what the diagnosis is but also how the diagnosis was derived,
what algorithmic thinking was used, and how the
ocular structures and associated factors are viewed,”
he said.

G R OW T H S PU R T
The data collected from
2018 boast about the increasing numbers of surgeons taking advantage
of the resources offered
by Cybersight:
> 5,052 new users bring
the total number of users
to more than 12,000
globally;
> 2,160 patient consults; and
> 89 live webinars in
2,868 locations in 127
countries. The webinars and online courses
trained 5,872 people in
165 countries.

Cybersight is a health learning and mentorship telemedicine platform that
physicians can access from anywhere. (Photo courtesy of Hunter Cherwek, MD)

in Peru and have the equipment ready to expand
to Ghana, Cameroon, South Africa, Indonesia, and
Bolivia,” he said.
In this teaching model, international ophthalmology experts observe and mentor local surgeons in
real time during live surgery, from thousands of
miles away.
The digital wet lab model, he explained, is now in Peru and at Emory
◗◗ The Cybersight
University, and new equipment is onMOBILE ACCESS
platform of Orbis
site at Shroff’s Charity Eye Hospital
For Dr. Cherwek, the most exciting
International links
in India. The wet lab courses now
technologic advances are smartphone
health personnel
have standardized curricula, and
apps being used, for example, to enin low- and middleindividuals must be able to demonable tribes to move their cattle from
income countries to
strate knowledge and basic science
place to place in anticipation of changhealthcare experts
competency before entering the wet
ing weather patterns. The mobile utiworldwide for
lab in Peru. Based on this experilization of Cybersight has increased
consultations and
ence, the residents receive grades
markedly from 2017 to 2019, compared
training.
based on the Ophthalmology Surwith desktop access, he reported.
gical Competency Assessment Ru“It is exciting to see how much we
bric (OSCAR) score and comments
have been able to democratize eduabout their surgical performance and then review
cation and open up access via cell phone technoltheir surgical videos.
ogy,” he emphasized.
Dr. Cherwek reported the results of a study in
which 12 final-year residents who submitted 120
REMOTE WET LABS
surgical videos were followed. The trainees’ averDr. Cherwek described the creation of academic
age competency scores increased from 15.9 before
bridges through the Cybersight platform with wet
training to 25.1 afterward.
labs that have been established worldwide.
“We have normalized remote surgical mentorship
Continues on page 23 : Resource
The courses offered
are not just for ophthalmologists but also include
nurses, optometrists, schoolteachers, and community
village workers. The online courses that are proving to be of special interest are those providing instruction in phacoemulsification and small incision
cataract surgery, the latter of which
is the most highly accessed course.
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Heads-up technology brings
ergonomics to cataract surgery
3-D visualization system allows surgeons to operate more efficiently, effectively
By Cheryl Guttman Krader; Reviewed by Robert J. Weinstock, MD

THE SAFETY AND efficiency of cataract surgery
performed using a heads-up 3-D visualization system
(NGENUITY 3D Visualization System, Alcon) seems
similar to a traditional approach using a binocular
microscope, according to Robert J. Weinstock, MD.
His conclusion was based on the findings of a retrospective study including 2,180 routine cases that found no statistically
significant differences between the
two techniques in operating time or
rate of posterior capsular rupture
and vitreous prolapse.
“This is a first in kind study with
Dr. Weinstock
a relatively large number of cases,
but it has limitations that include its retrospective nature and single surgeon series,” said Dr. Weinstock,
director of cataract and refractive surgery, Eye Institute of West Florida, Largo, FL. “Although it would
be optimal to have a study that includes multiple surgeons who have different levels of experience, at least
in my hands for the outcomes measured, there were
no differences between the two techniques.”
Dr. Weinstock proposed that its use may result in
clinically meaningful benefits.
“By eliminating the need to look through the oculars of the microscope, this technology allows for
better posture,” he said. “Therefore, its implementation of the heads-up technology may overcome work
related-disability and help surgeons perform better
with less pain and fewer neck and back problems.”
Dr. Weinstock noted that it is possible that over
time, studies may show that a more comfortable operating environment for the surgeon may translate

RESOURCE
( Continued from page 22 )

Among 60 resident surgeries performed after training, the patients’ vision exceeded 20/60 in 91.7% of
cases, compared with 76% at baseline.
CYBERSIGHT INSIGHT
Cybersight is, first of all, a product that is free to people in low- to middle-income countries. However, it
is ultimately a platform, according to Dr. Cherwek.

into better outcomes for patients. With the heads-up
system, the surgeon wears goggles and
visualizes the surgical field on a 3-D
OLED monitor.

6.52 ± 1.38 min for the group that had traditional
surgery. Posterior capsular tear/vitreous prolapse occurred in 12 cases
in the heads-up group and five cases
◗◗ A retrospective
in the traditional group (0.76% and
study comparing
0.81%, respectively).
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ST U DY F I N DI NG S
groups of cataract
For the retrospective study, Dr. Weinpatients operated
stock analyzed data from a consecutive
I M PR OV I N G T E C H N OL O G Y
on using a 3-D
series of cases he performed between
Dr. Weinstock said that he has been
visualization system
August 2016 and July 2017. (During
using the heads-up system for over
or with the surgeon
the study period, the heads-up system
five years, and that the technology
looking through
was available as TrueVision 3D Visuimproved over that time.
oculars found no
alization, TrueVision Systems. It was
“Initially there was a slight delay bebetween-group
subsequently acquired by Alcon and
tween the time the image was picked
differences in mean
rebranded as NGENUITY).
up by the camera and seen on the
operating time and
Dr. Weinstock said he excluded pamonitor, but there is no longer any norate of intraoperative
tients with any preoperative clinical
ticeable lag time,” he said. “Because
complications.
findings that would be expected to reof the higher resolution, higher magsult in a complication or longer duration
nification, and exaggerated depth of
of surgery (e.g., history of trauma, iris
field, I find that the system has an
synechiae, small pupil, pseudoexfoliation syndrome,
advantage in cases that are more complex or if there
phacodonesis, hypermature cataract). Patients receivis a complication.”
ing a toric IOL were excluded because of time needed
He noted there is a slight learning curve for becomfor IOL positioning.
ing comfortable operating with the heads-up system.
The heads-up visualization group included 1,573
“Because others in the room can watch the surgery
eyes, and there were 617 eyes that had traditional
in real-time, the heads-up system also has benefits for
cataract surgery during the one-year study period.
education and collaboration,” Dr. Weinstock said. ■
Approximately 50% of cases in each group were femtosecond laser-assisted cataract surgery. There were
no statistically significant differences between groups
ROBERT J. WEINSTOCK, MD
in either mean age of the patients or proportion of
E: rjweinstock@yahoo.com
FLACS cases. Mean (± standard deviation) surgical
This article is based on a paper presented by Dr. Weinstock at the American Academy of
time was 6.48 ± 1.15 min for the heads-up group and
Ophthalmology 2019 annual meeting. Dr. Weinstock is a consultant for Alcon.

With the Cybersight Consult function, the primary
purpose is to link clinic personnel in these countries
to ophthalmology experts worldwide.
“We can now do this using digital photography and
the Internet to link any two eye health professionals,” he said.
In Cybersight Learn, all of the content is free and
is being translated almost instantaneously into more
than 35 languages.
“This has become a learning management system
not just of basic science but for evaluating residents’
wet lab training, OSCAR scores, and videos,” he noted.
The Cybersight Live Teaching component provides

live global webinars on clinical and surgical topics.
Dr. Cherwek acknowledged the work of Dan Neely,
MD, a pediatric ophthalmologist who devotes 20% of
his time to Cybersight, and is linked with all of the
pediatric ophthalmologists he has trained in Mongolia, Peru, and elsewhere. From Indiana University, he
has participated in surgeries in real time and provided
surgical coaching. ■

HUNTER CHERWEK, MD
E: hunter.cherwek@orbis.org
Dr. Cherwek has no financial interest in any aspect of this report.
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AI-enabled tool offers glimpse
of glaucoma-related functional loss
Technology provides objective, multi-layered information for physicians
By Cheryl Guttman Krader; Reviewed by Siamak Yousefi, PhD

AN ARTIFICIAL INTELLIGENCE-

sual fields, and manifold learning was apenabled radar holds promise for providing betMD= -4dB
plied to identify the
ter visual functional assessment of patients with
MD= -2dB
local patterns of viglaucoma compared to currently available tools,
sual field loss..
according to Siamak Yousefi, PhD.
Tracking eye 1 over 10 years
The map or “cloud”
The glaucoma radar is being developed for use
of datapoints from the
in clinical practice and glaucoma
MD= -2dB
MD= -10 dB
13,000+ visual fields
research as a personalized staging
MD= -4 dB
was then annotated by
and monitoring tool for glaucoma
Eye 1
first identifying very
assessment. It provides three layMD= -8 dB
dense regions of the
ers of knowledge about the disEye 2
visual field and then
ease—severity of global visual
MD= 0dB
applying unsupervised
functional loss, extent of visual
Dr. Yousefi
clustering which idenfunctional loss in hemifields, and
Tracking eye 2 over 10 years
tified 32 nonoverlaplocal patterns of visual functional loss. It can idenMD= -20 dB
ping clusters repretify rapid and slow progressing eyes and retain
MD= -28 dB
senting visual fields
data from thousands of past glaucoma patients.
(FIGURE 1) Artificial intelligence enabled radar (dashboard). Principal component
at different levels of
According to Dr. Yousefi, assistant professor,
analysis and manifold learning was applied on 13,231 VFs from normal and glaucoma
severity.
Department of Ophthalmology and Department
patients to generate the glaucoma radar. The radar can identify global visual functional
The 32 clusters on
of Genetics, Genomics, and Informatics, Universeverity, extent of visual functional loss at hemifields, local characteristics of visual
the radar “dashboard”
sity of Tennessee, Memphis, TN, visual function
functional loss, fast progressor eyes, as well as information on possible future impact
had different mean deassessment of patients with glaucoma is typically
of function loss on quality of life. (Figure courtesy of Siamak Yousefi, PhD)
viation of the visual
done using standard automated perimetry.
fields corresponding to
“While this technique is well established, most
with 94% specificity and 77% sensitivity.
pattern of global visual functional severity with
of the methods for longitudinal visual field data
Individual cases involving patients with serial
normal eyes located on the right side of the dashanalysis have a number of limitations,” he said.
visual fields acquired over a period of approxiboard and eyes with severe visual functional loss
“The algorithms rely on traditional paradigms such
mately 10 years also illustrated the performance
at the left and bottom left corner.
as linear progression, but glaucoma progression
of the tool for showing that the glaucomatous-reSuperior and inferior hemifield severities were
may be nonlinear, especially at the later stages of
lated functional loss was progressing or remainalso computed and mapped, and it was noted that
disease. In addition, they generate a binary outthe artificial intelligence pipeline
come of progression or no progresing stable.
put eyes with similar hemifield
sion, adopt ad-hoc rules to identify
“Using the radar to monitor patients with glaucharacteristics into different clusprogression, and lack advanced vicoma can help guide treatment decisions,” Dr.
ters even though their global sesualization and interpretation.”
Yousefi said. “Based on their experience with
◗◗ Using artificial
verity may be statistically similar.
Dr. Yousefi explained that the
the radar, clinicians might forecast the next step
intelligence,
The researchers also developed a
artificial intelligence radar is an
in a patient’s glaucoma progression and taking
researchers have
method to identify and decompose
advanced computational tool that
into account factors such as its impact on visual
created a new tool
visual fields of eyes in each cluster
can provide more detailed analyses.
function and quality of life, thus adjust the treatfor assessing visual
into 17 different patterns of visual
“It can generate an informative,
ment plan.”
function of patients
field loss and showed that the tool
objective outcome with multiple layGoing forward, Dr. Yousefi and colleagues will
with glaucoma that is
could identify local patterns of viers of glaucoma knowledge that may
be validating the model using more clinical data
designed to overcome
sual functional loss.
enable development of more interand looking into how to integrate the tool into
the limitations of
Va l idat ion of t he rada r wa s
pretable models,” he said.
the clinic. ■
existing algorithms.
achieved using visual fields from
two independent benchmark dataDEVELOPMENT
sets. The testing demonstrated that
The radar was developed using more
SIAMAK YOUSEFI, PHD
cases of confirmed progression consistently folthan 13,000 visual fields from more than 8,000
E: syousefy@gmail.com
lowed the direction of visual functional worsening
subjects. Principal component analysis was apThis article was adapted from Dr. Yousefi’s presentation at the 2019 meeting of the
on the dashboard whereas eyes with stable funcplied to linearly reduce the number of dimensions
American Academy of Ophthalmology. The project has funding support from the National
tion showed no worsening. The tool performed
and extract the global characteristics of the viEye Institute. Dr. Yousefi has no other relevant financial interests to disclose.

TAKE-HOME

NOW AVAILABLE

Learn more at

BEOVUhcp.com

Novartis Pharmaceuticals Corporation
East Hanover, New Jersey 07936-1080

© 2019 Novartis

9/19

BVU-1381206

26

NOVEMBER 15, 2019 :: Ophthalmology Times

gene therapy

Study targets subretinal
option for AMD treatment
Treatment offers stable or improved vision with a safe profile
By Lynda Charters; Reviewed by Jeffrey S. Heier, MD

R

GX-314 (REGENXBIO) gene therapy,
delivered subretinally to patients with
neovascular age-related macular degeneration (AMD), who required a
large number of prior injections of
anti-vascular endothelial growth factor
(VEGF) annually, provided a marked
decrease in the number of injections needed and
retained or improved the vision and anatomy in
this challenging patient population.
RGX-314 uses a proprietary gene delivery platform that is hypothesized to deliver longer and
higher protein expression with a lower immune
response that earlier generation adeno associated

viruses (AAVs) used for gene therapy.
“The AAV8 vector is encoded to deliver a gene
that leads to anti-VEGF antibody fragment protein
production within the retina,” said Jeffrey S. Heier,
MD, co-president and director of Retinal Research,
Ophthalmic Consultants of Boston.
All 42 patients included in this study had undergone previous treatment for neovascular AMD
and had a “high need” for anti-VEGF therapy, i.e.,
patients received more than 30 injections on average prior to coming in and an average of 9.6 annualized injections in the year prior to RGX-314.
In addition, the included patients had to have
shown an anatomic response to anti-VEGF therapy

during screening. After RGX-314 was delivered to
the subretinal space, the patients were evaluated
monthly to assess safety and the need for additional anti-VEGF therapy, Dr. Heier noted.
Re-treatment with an anti-VEGF drug could be
provided beginning at four weeks
after RGX-314 was delivered and
then as needed every four weeks
thereafter based on physician discretion, Dr. Heier explained. The
criteria for retreatment was per
investigator discretion which included choroidal neovascularization-related increased, new, or Dr. Heier

Cohort 5: Injections Pre and Post RGX-314 (n=12)
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(Data courtesy of Jeffrey S. Heier, MD)
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“The vision and anatomy in these patients were
stable or improved,” according to Dr. Heier.
Five of the 12 patients were injectionTHE RESULTS
free at 6 months. The
Following delivery of RGX-314, Dr. Heier reported
average improvement
that the drug was well tolerated. No serious adat that time point was
verse events were reported; most adverse events
+2 letters and the dewere classified as mild, i.e., grade 1 in 79% of
crease in the central
cases. In addition, no clinically determined imretinal thickness was
mune responses occurred.
-42 μm.
Two deaths that occurred were not related to
Two p a t ie n t s i n
RGX-314. Two serious adverse effects that were
t h is cohor t cont inrelated to the delivery procedure were reported,
ued to require antispecifically, a peripheral retinal detachment that
VEGF monthly injecwas repaired successfully and a case of endotions as the result of
phthalmitis that occurred after collection of an
incomplete responses
aqueous sample.
to anti-VEGF therapy
“We observed a dose-dependent increase in
Cohort 5, which included 12 patients treated
RGX-314 protein across the five dose cohorts,”
with a dose of 2.5 x 1011 GC/eye, demonstrated
he reported. The protein levels were measured
in aqueous samples collected one month after
the highest clinical response seen in the trial with
delivery of RGX-314.
stable to improved vision and anaCohort 3, which included six eyes
tomic outcomes.
treated with a dose of 6 x 1010 geNine of the 12 patients were injection-free at five to six months
nome copies (GC)/eye, did well.
◗◗ RGX-314 gene
with vision of +5 letters and a de“Cohort 3 had a gain in vision
therapy,
a treatment
crease in central retinal thickness
of +9 letters and stable anatomy
for wet age-related
of -80 μm over five months.
of -40 μm over 18 months despite
macular degeneration
“Th is was t he h ig hest cl in irelatively few injections,” Dr. Heier
delivered subretinally,
cal response observed,” Dr. Heier
reported.
showed dosecommented.
Three of the six patients in this codependent sustained/
An interesting analysis of the inhort were injection-free at 18 months.
improved vision and a
jections administered to patients in
They had a mean increase of +11
good safety profile.
cohort 5 in the year before they were
letters of vision at 18 months and
treated with RGX-314 showed injeca concomitant mean decrease in
tions ranged from six to 13. After
the central retinal thickness of -21
delivery of RGX-314, only three patients needed
μm. The RGX-314 protein levels were sustained
additional therapy, i.e., six injections for one paover one year.
tient with an incomplete anti-VEGF response, two
Cohort 4, which included 12 eyes treated with
injections for a second patient, and one injection
a dose of 1.6 x 1011 GC/eye, also did well.
persistent fluid; vision loss of five or more letters
as a result of fluid, or a new ocular hemorrhage.

to a third patient.
In the case of the cohort 5 patient who required

‘Subretinel RGX-134 was well
tolerated in the five study cohorts. A
dose-dependent increase in ocular
protein was observed across the
cohorts.’
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in case you
missed it

– Jeffrey S. Heier, MD
13 injections with persistent subretinal fluid at
every visit in the year prior, Dr. Heier reported
that following delivery of RGX-314, this patient
remained dry and did not need rescue injections
for five months.
Dr. Heier noted that based on the study findings,
Regenxbio plans to move forward with phase IIb
study of RGX-314 for wet AMD and an Investigational New Drug trial for diabetic retinopathy,.
The company also will be investigating suprachoroidal delivery using the ClearSide Microinjector,
which can be used in-office.
“Subretinal RGX-314 was well tolerated in the
five study cohorts. A dose-dependent increase in
ocular protein was observed across the cohorts,”
he concluded. “Cohort 5 demonstrated the highest response among the cohorts; 75% of the patients were injection-free at five to six months.” ■

JEFFREY S. HEIER, MD
E: jsheier@eyeboston.com
Dr. Heier is a scientific advisor to REGENXBIO.
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gene therapy

Examining the long and winding
road of gene therapy research
Overcoming challenges, physicians, researchers turn genetic science into medicine
By Cheryl Guttman Krader

THERE IS NO question that retinal gene therapy has arrived. Not only is it alive and well today,
but looking at the current state of research, it will
hopefully have a very bright future.
These were some of the messages contained in the
2019 Charles L Schepens MD Lecture Award given by
Jean Bennett, MD, PhD, and Albert
M. Maguire, MD, at the American
Academy of Ophthalmology 2019
annual meeting in San Francisco.
They shared their experiences
developing voretigene neparvovecrzyl (Luxturna, Spark Therapeutics),
Dr. Bennett
the first gene therapy approved in
the United States to treat an inherited disease.
“When we began this research,
there was no such thing as gene
therapy,” said Dr. Maguire, professor of Ophthalmology, University of
Pennsylvania, Philadelphia. “There
were no clinical trials, no compaDr. Maguire
nies, no laboratory techniques to do retinal gene
transfer. Our original Leber’s congenital amaurosis

viewed with skepticism and suspicion,” Dr. Maguire
said. “The death of Jesse Gelsinger (the first person
who died in a clinical trial for gene therapy) had cast
a pall over the field, and the fallout was paralyzing.”
It was necessary to become educated about the
complex regulatory requirements of drug development
HOW IT ALL BEGAN
and navigate the problematic ethics of performing a
Dr. Bennett, professor of Ophthalmology; Cell and
clinical trial in the vulnerable pediatric population.
Developmental Biology, University of Pennsylvania,
After positive results were achieved
recounted that Dr. Maguire first asked
in the phase I study, problems were
her in 1985, when they were both still
encountered in planning the phase
in medical school, if she thought it
II trial. The researchers were faced
would be possible to transfer genes
◗◗ Retinal gene therapy
with the need to design and validate
to the retina.
is making a move
a new primary endpoint that the FDA
Although Dr. Bennett said yes, she
from science fiction
would accept as clinically meaningrecognized the path forward would
to science fact. With
ful—thus the creation of the multibe difficult because there were no
research advancing
luminance mobility test.
foundations to build on.
the technology
Choosing the control group for
“There were no genes to work with,
almost daily, it
the phase III trial was also not
no animal models, no delivery vecwill have a bright
straightforward.
tors, no surgical methods, no outcome
future in the field of
The early success achieved with the
measures, and no funding,” she said.
ophthalmology.
retinal gene therapy was generating
After developing an effective vechigh patient interest among potentor for gene delivery to the retina,
tial candidates, but everyone wanted
the proof of concept study was carto be in the treatment arm, Dr. Maguire explained.
ried out in a canine model
“FDA regulations, however, stipulated the need for
of RPE65 LCA. Treatment
an untreated control population. A design in which
benefit was demonstrated
the control group received delayed treatment after
through assessments of elecone year was acceptable to patients and satisfied
troretinography, nystagmus,
the FDA,” he said.
pupillary light reflex, and
Dr. Maguire concluded by describing a final surability to function outdoors
prise, noting that the enthusiasm of the advisory
as well as in a mobility test,
board that reviewed voretigene was another thing
which led to early interest
that was not anticipated.
in developing a mobility test
“Our application asked for approval to treat chilfor patients.
dren 3 years and older, but the FDA Advisory ComDr. Bennett credited the
– Albert M. Maguire, MD success of the preclinical mittee recommended approval for children as young
as 1 year of age, and that is where it stands today,”
development program to a
said Dr. Maguire. “It is a peculiar position to be told
number of steps that were
to do more, not less surgery.”
taken early on to ensure the efficiency of gene de(LCA) team numbered just six people.”
In December, 2017, voretigene was approved by the
livery and success of the surgical procedure, and
Dr. Maguire pointed out that gene therapy “is a
FDA for the treatment of patients with confirmed bishe described those measures.
multibillion dollar business involving countless inallelic RPE65 mutation-associated retinal dystrophy.
vestigators, dozens of startups, and several large
In November 2018, it received marketing authorizaTURNING SCIENCE
pharmaceutical companies, all employing thousands
tion from the European Commission. ■
INTO MEDICINE
of people.”
Dr. Maguire described the many challenges and surDr. Bennett provided a clinical status update.
prises encountered as the research moved toward
“There are now more than 1,150 patients enrolled
and through the clinical development pathway. First,
in retina gene therapy clinical trials that are being
ALBERT M. MAGUIRE, MD
the researchers faced a negative environment.
conducted at more than 30 sites, and at least 13
p: 800/789-7366
“Gene therapy was a novel concept that was widely
Centers of Excellence are administering Luxturna,”
Dr. Maguire has no financial interests to disclose.
she said. “Importantly, there are many more gene
therapy clinical trials being planned, and we hope
that Luxturna is just the first of many successful
gene therapies.”

‘When we began this research, there
was no such thing as gene therapy.
There were no clinical trials, no
companies, no laboratory techniques
to do retinal transfer.’

TAKE-HOME

NOVEMBER 15, 2019 :: Ophthalmology Times

imaging

Structure-function discordance
common in glaucoma
Understanding mechanisms of disease provides guidance for clinical decisions
By Cheryl Guttman Krader; Reviewed by David S. Greenfield, MD

STRUCTURAL AND FUNCTIONAL
measurements are both necessary to monitor for
glaucoma progression, but their findings often do
not coincide.
David S. Greenfield, MD, has
reviewed data on the frequency
of test discordance, contributing
factors, and strategies to help reconcile the differences and improve
agreement.
A COMMON PHENOMENON
Dr. Greenfield, professor of ophthalmology, Douglas R. Anderson Chair in Ophthalmology, Co-Director Glaucoma Service Bascom
Palmer Eye Institute, University of Miami Miller
School of Medicine, Miami, said mechanisms for
discordance emphasized that structural and functional assessments in glaucoma often disagree.
Supporting his comment were data from a recently published study conducted at Bascom Palmer
Dr. Greenfield

Combined GCA and RNFL deviation map. (Image
courtesy of David S. Greenfield, MD)

Eye Institute, [Nguyen AT, et al. Ophthalmol Glauity is common and may be seen in 25% to 30% of
coma. 2019;2:36-46]. The study analyzed data from
scans and often result from eye movement, shad147 eyes that were followed annually for a mean
owing associated with ptosis or eyelid blink, or
of almost six years with visual field testing and
algorithm failure.
OCT measurements of the retinal nerve fiber layer
(RNFL) and macula. It found that progression was
CASES WITH DISCORDANCE
documented by all three metrics in only 7% of eyes.
The first thing that clinicians should do when
“Longitudinal changes in retinal
structural and functional results
nerve fiber layer thickness should
disagree is to repeat testing in eyes
agree with changes in macular ganwith poor quality imaging or unglion cell measurements, which
reliable visual fields.
◗◗ When monitoring for
should agree with serial changes
Incorporating ancillary diagnosglaucoma progression,
in visual function using standard
tic testing, such as central 10° vithere is often a lack
automated perimetry,” Dr Greensual fields and macular ganglion
of agreement between
field said. “Yet many patients with
cell measurements, are also very
results from visual
glaucoma progression will develop
useful adjuncts to reconcile strucfield and structural
isolated changes in structural tests
ture-function discordance.
imaging tests. Such
without detectable changes in visual
Clinicians should recognize that
discordance can
function, and vice versa.”
challenges with imaging exist in
occur for a number of
The fact that there is a nonlinear
eyes with severe glaucoma, given
reasons. There are a
relationship between structure and
the increased measurement varivariety of approaches
function is one factor that contributes
ability, reduced signal-to-noise ratio,
for reconciling
to discordance between the findings
potential for algorithm failure, and
these differences
of their respective diagnostic tests.
measurement floor which may limit
that depend on the
“The relationship between standard
progression detection, Dr. Greensituation.
automated perimetry mean deviafield said.
tion (MD) and retinal ganglion cell
Dr. Greenfield also recommended
(RGC) counts is very much depenusing change detection algorithms
dent on the stage of disease,” said Dr. Greenfield.
which incorporate statistical models to measure
He explained, “In eyes with early glaucomatous
glaucoma progression.
damage, changes in RGC counts correspond to small
“Avoid using summary parameters, such as avchanges in MD but much larger changes in RNFL
erage thickness values, because they tend to be
thickness measurements over time. Conversely,
insensitive to localized change,” he said. “It is
in eyes with advanced glaucoma, changes in RGC
very important to carefully assess the rates of
counts correspond to larger changes in MD but only
progression in order to determine the velocity
small or no changes in average RNFL thickness.”
of change.”
Poor test sensitivity is another factor that can
When assessing discordance between SAP and
account for discordance between structural and
OCT measures, clinicians should carefully examfunctional tests. In particular, eyes with severe
ine the optic nerve for disc hemorrhage because
glaucoma can reach a measurement floor below
clinical trial evidence supports its role as a biowhich further changes are no longer detectable.
marker for progression. ■
Differences in the methods for analyzing change
represent another issue. Regions of retinal topography may not directly correspond with the same
DAVID S GREENFIELD, MD
regions of the visual field, and testing strategies
E: dsgreenfield@med.miami.edu
may differ based upon linear or logarithmic scaling.
This article was adapted from Dr. Greenfield’s presentation at the 2019 American
Measurement variability and poor quality data
Academy of Ophthalmology annual meeting. Dr. Greenfield has no relevant financial
can also lead to discordance. Poor image qualrelationships to disclose.
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OCT data useful in hands of
anterior segment specialists
Commercially available technology offers clinicians options for retinal, corneal imaging
By Cheryl Guttman Krader; Reviewed by David Huang, MD, PhD

ANTERIOR SEGMENT OPTICAL coherence tomography (AS-OCT) has utility for a
number of different applications.
David Huang, MD, PhD, described features of
the available systems and reviewed some uses for
AS-OCT. Dr. Huang is Peterson Professor of Ophthalmology and professor of Biomedical Engineering, Oregon Health and Science University, Portland, OR.
SPECIFICATIONS
Clinicians can now choose from a number of commercially available AS-OCT systems. The units include devices developed for retinal imaging that
have been additionally adapted for corneal imaging and instruments that are dedicated for anterior segment imaging.

‘With their greater
depth, the dedicated
systems can image the
entire anterior segment
from the cornea to the
lens. Unfortunately,
the dedicated ASOCT systems are only
marketed outside the
United States at the
current time.’
– David Huang, MD, PhD
The two types of devices differ in wavelength.
The combination retinal/corneal imaging devices
are all 840 nm wavelength spectral-domain systems
and have a benefit of higher axial resolution (3 to
9 μm). In contrast, the dedicated AS-OCT devices
are 1,310 nm swept-source systems that give better penetration but at the cost of lower resolution

of approximately 10 μm.
lenses-related corneal warpage, epithelial base“With the 840 nm systems, it is possible to dement membrane dystrophy, and dry eye. In these
lineate the corneal epithelium and endothelium,
conditions, the topography shows steepening with
Bowman’s layer, and the LASIK flap interface,”
epithelial thickening.
Dr. Huang said. “It is more diffiAS-OCT can also be used to meacult to see these thin structures at
sure topography, and the corneal
the 1,310 nm wavelength, but the
power value that is provided can be
◗◗ Anterior segment
reduced scattering loss at the lonused for IOL power calculation. Dr.
optical coherence
ger wavelength allows more consisHuang’s research group, the Centomography systems
tent visualization of deeper structer for Ophthalmic Optics and Lavary in scanning
tures such as the scleral spur, angle
sers, have developed an OCT-based
width, depth, and
recess, and even the ciliary body.”
IOL formula for post-LASIK cataract
resolution. The data
The dedicated AS-OCT platforms
surgery that works with Optovue’s
generated are useful
also scan deeper (10-11 mm versus
AS-OCT systems. It is posted on
for diagnostic and
2-6 mm).
the lab website (www.COOLLab.net)
surgical planning
“With their greater depth, the dediand is also accessible as one of the
purposes. Angiography
cated systems can image the entire
formulas used in the ASCRS IOL
is being developed as
anterior segment from the cornea to
calculator (www.iolcalc.org)
a new application.
the lens,” Dr. Huang explained. “Un“The corneal power value that
fortunately, the dedicated AS-OCT
is generated by AS-OCT represents
systems are only marketed outside
total corneal power from measurethe United States at the current time.”
ment of both the anterior and posterior corneal
surfaces. Our research shows that in post-myopic
LASIK eyes, the AS-OCT based IOL power calculaAPPLICATIONS
tion performed better than other formulas recomAll of the AS-OCT instruments can be used to
mended for post-LASIK eyes, and other investigaprecisely map corneal pachymetry and epithelial
tors have found that it performed as well as other
thickness. The current state of the art for systems
methods such as the Haigis-L formula and intracommercially available in the United States is to
operative aberrometry,” Dr. Huang said.
provide a 9 mm scan width with automatic segmentation and diagnostic parameters that are used
to screen for keratoconus and distinguish between
CONCLUSION
various types of corneal shape irregularities.
“These findings suggest that the AS-OCT based
In keratoconus (including forme fruste keratocoIOL power calculation may be a good addition to
nus), the epithelial thickness map will show focal
other formulas when performing cataract surgery
thinning at the apex of the cone where the topogin these challenging cases.”
raphy map shows anterior steepening, in sharp
Most recently, the capability of AS-OCT has been
contrast to the base of the cone where the epitheexpanded to non-invasive angiography. Dr. Huang
lium is thicker and the topography is flatter. This
and coworkers have used AS-OCT angiography to
inverse relationship between the epithelial thickimage blood vessels in the cornea and the iris. So
ness and anterior topographic curvature is also
far, their research has showed that the depth of
found in post-LASIK eyes—the central epithelium
neovascularization in the cornea varied dependis thicker after myopic LASIK and thinner after
ing on the cause of the pathologic vessels. It also
hyperopic LASIK.
identified differences in the features of iris vessels
Dr. Huang categorizes the epithelial changes
associated with benign and malignant tumors. ■
in both keratoconus and post-LASIK corneas as
“secondary epithelial modulation.” This contrasts
with the other category he terms “primary epitheDAVID HUANG, MD, PHD
lial deformation” where focal epithelial thickenE: huangd@ohsu.edu
ing is the cause of topographic steepening at the
Dr. Huang owns stocks and receives research grants and patent royalties from Optovue
same location. This latter group includes contact
Inc.
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Mild traumatic brain injury affects
visual, neurocognitive function
Magnetic resonance imaging probes consequences
By Cheryl Guttman Krader; Reviewed by Mitchell B. Strominger, MD

MILD TRAUMATIC BRAIN injury
(TBI) in pediatric patients can result in a variety of visual function deficits, according to
Mitchell B. Strominger, MD.
Dr. Strominger, a pediatric
ophthalmologist and neuroophthalmologist at Renown
Medical Center, Reno, NV, and
professor of Surgery, Ophthalmology, and Pediatrics, University of Nevada Reno School of
Medicine, focused on abnorDr. Strominger
malities involving control of
eye movement that can be seen after mild TBI
and discussed new information from studies
using functional magnetic resonance imaging
(fMRI) to investigate the neurocognitive consequences of these events.
Impairment of saccadic eye movements is one
type of visual dysfunction that can occur after
mild TBI. Another is self-paced saccades.
“With bedside evaluation of saccadic eye movements, most patients with mild TBI test will test
normal, needing just one saccade to acquire the
target,” Dr. Strominger said.
Smooth pursuit eye movements can also be
affected after mild TBI. In testing of smooth
pursuit, patients with TBI have been shown to
have decreased target position, increased eye
position error, and variability of eye position.
Vergence eye movements can also be affected after mild TBI. Convergence insufficiency is common. Signs and symptoms include
impaired near point of convergence, double
vision, and loss
of place while
reading. It may
also be accom◗◗ Eye movement
panied by acdysfunction is one
commodative
consequence of mild
insufficiency
traumatic brain injury
with a decrease
in pediatric patients.
in accommodaEmerging data
tive amplitude.
from studies using
Testing for
functional magnetic
vergence
dysresonance imaging
function
should
show new information
be done using
about neurocognitive
an accommodaimpairment.
tive target.
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Vestibulo-ocular reflex dysfunction also
occurs in mild TBI. Affected patients complain about vertigo and oscillopsia. Spontaneous nystagmus is possible, although Dr.
Strominger said he has only seen that in a
single case.
“The child was evaluated 15 minutes after
suffering a concussion,” he noted. “Most patients are not seen for days after the injury.”
EMERGING CONCERNS
MRI scans will be normal in patients with
mild TBI, but investigations using fMRI are
generating concerning findings about the functional consequences of mild TBI in the pediatric population, Dr. Strominger said.
One study evaluated college athletes 10 to
15 days after a concussive event. Although
neurocognitive assessments across six domains showed no evidence of impairment,
fMRI demonstrated that compared with normal subjects, the concussed athletes demonstrated increased connections between areas
of the brain that underlie executive function.
The findings were different in a study that
included younger patients (mean age 14 ± 2
years) who had sustained mild TBI. The athletes in this study showed reduced working
memory accuracy than controls that was associated with reduced activity in the dorsolateral prefrontal cortex, which is the area
of the brain underlying executive function.
“The findings in this study suggest that
these younger individuals may be unable to
engage compensatory strategies to maintain
cognitive performance following mild TBI and
might explain why some youths appear to
have long term problems with cognitive function following a concussion,” Dr. Strominger
concluded. “Importantly, the study also indicates that the immature brain is not more
plastic to diffuse injury as has been believed
but instead is more vulnerable.” ■

MITCHELL B. STROMINGER, MD
E: mstrominger@renown.org
This article is adapted from Dr. Strominger’s presentation at the American
Academy of Ophthalmology 2019 annual meeting. He has no financial
disclosures related to this content.
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Keys to assessing true
crosslinking outcomes
Virtual Bowman’s topography software clears path to hidden steepening
By Lynda Charters; Reviewed by Gairik Kundu, MBBS, MS

A

novel method of noninvasively evaluating the outcomes after crosslinking
is under development. The software
that can be plugged into existing topographers will become commercially
available in the near future.
“A decade after crosslinking was
developed, the question remains about what actually determines the true outcomes of crosslinking;
is it flattening or the demarcation line? We have
numerous topographers available, but what are we
missing?” asked Gairik Kundu, MBBS, MS, a fellow,
Department of Cornea and Refractive Surgery, Narayana Nethralaya, Bangalore, Karnataka, India.
An important consideration regarding topographers is how perfect the technology is and what
are their limitations. Some devices are based on
Scheimpflug and others on Placido. Placido devices
can image the anterior but not the posterior corneal
surface; however, the technology it is affected by
changes in corneal irregularities and alterations of
the ocular surface. The Scheimpflug camera does
not have sufficient resolution to delink the epithelium from the surface of Bowman’s layer, according to Dr. Kundu.
“It is important for us to understand that the
current topographers cannot dissociate the epithelium,” he said
Another extremely important factor to consider
after crosslinking is that the epithelium might be
a “masquerader,” Dr. Kundu suggested.
“Is the epithelium the confounder? Is this the factor that we are not actually looking at?” he asked.
The epithelium, he pointed out, can change after
crosslinking. The curvature at the air/epithelium
interface will differ from that at the epithelium/
Bowman’s interface.
“Knowing this, are we seeing the actual outcomes?”
Dr. Kundu asked.
Not all outcomes after crosslinking are necessarily the desired ones. This can happen as the result
of progression. This is the point at which surgeons
must question what is being measured and what
should be measured.
“Are we looking at the air/epithelium interface?”
Dr. Kundu asked. “In most cases, this is the masquerader that actually masks the changes that are
taking place beneath.”

T H E ST U DY
and lower-order aberrations were significantly higher
Dr. Kundu and colleagues conducted a study to assess
than those determined from the air/epithelial surface.
the true outcomes after crosslinking. The method
that he proposed to accomplish this is by using a
CONSIDERATIONS
virtual de-epithelialization technique that he and
The investigators questioned if this could help them
his colleagues developed, i.e., a noninvasive way of
in evaluating crosslinking outcomes postoperatively.
delinking the epithelium from the Bowman’s surDr. Kundu explained that when they determined
face beneath.
the degree of flattening from preoperatively to postThe basis for the study was the recognition that
operatively of the anterior surface followed by the
the previous work described in the
stromal surface, they found that the
literature required an invasive proBowman’s surface had 55% more
cedure to evaluate Bowman’s layer.
flattening compared to the air/epiThe epithelium had to be removed
thelium interface. He recounted a
◗◗ Virtual Bowman’s
intraoperatively before the topogracase in which the anterior surface
topography software
phy could be assessed.
topography after crosslinking flatprovides a new
The investigators analyzed 40 eyes
tened by about 1.05 D.
noninvasive way to
of 40 patients with keratoconus, all of
“When we applied our algorithm
look at crosslinking
whom had undergone crosslinking.
and used the virtual de-epithelialioutcomes.
The Pentacam and anterior-segment
zation technique the flattening was
optical coherence tomography (OCT)
found to be actually more than 2 D
data were collected preoperatively and
six months postoperatively,” he said.
postoperatively.
In a second case, the anterior surface flattening
They used the Optovue spectral-domain OCT and
was about 3.5 D after crosslinking, but Bowman’s
obtained eight radial two-dimensional frames using
surface had flattened by almost 1 D.
MATLAB software, which facilitated viewing of the
air/epithelium and the epithelium/Bowman’s interface.
THE FUTURE
“These raw elevation points were then translated
Dr. Kundu pointed out two known factors: the curinto cartesian points and we determined the tanvature is known to be steeper on the stromal surface
gential and axial curvature data,” Dr. Kundu excompared with the anterior surface, and that the
plained. “We then performed a ray tracing method
stromal changes are masked by the epithelial thickand Zernike analysis to calculate the aberrations.
ness and haze that hide that crosslinking outcomes.
This is how we arrived at the air/epithelium and the
The current study added four important points,
epithelium/Bowman’s interface.”
according to Dr. Kundu.
“This method provides a non-invasive way to quanSTUDY FINDINGS
tify tomographic features at the Bowman’s surface
The research team’s results showed that the Bowand early detection of diseases and progression,” he
man’s surface was actually more than 1 D steeper
concluded. “Bowman’s surface actually shows the
than the air/epithelium surface, which was a sigreal crosslinking outcomes. This method facilitates
nificant difference (p < 0.05).
customized treatments and prevention of unnecesWhen they evaluated the Pentacam curvature
sary retreatments in patients with keratoconus.” ■
data, the investigators found that the air/epithelium interface determined by OCT was similar to
the Pentacam anterior surface data.
“However, when we went deeper and looked at
GAIRIK KUNDU, MBBS, MS
the Bowman’s surface, it was much steeper,” Dr.
E: drrohitshetty@yahoo.com
Kundu noted.
This article was adapted from Dr. Kundu’s presentation at the 2019 meeting
When they evaluated the aberration profiles, they
of the American Academy of Ophthalmology. Dr. Kundu has no financial interest
observed that the Bowman’s surface higher-order
in this technology. This paper was awarded Best of Session.
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Diagnostic advances offer glimpse
of endophthalmitis pathogens
Techniques revealing unexpected viruses in culture-negative, culture-positive cases
By Lynda Charters; Reviewed by Russell Van Gelder, MD, PhD

ENDOPHTHALMITIS IS ONE of the
most feared consequences of surgery in the United
States—the pathology is a purulent inflammation of
the aqueous and vitreous that is usually the result
of infection.
In addition to its appearance postoperatively, it also may be endogenous or sterile, according to Russell Van Gelder, MD, PhD.
The incidence rates of endophthalmitis following cataract extraction vary from 0.03% to 0.1%
Dr. Van Gelder
in large studies, and the incidence
rates following injections vary from 0.05% to 0.1%
in large studies.
“Because of the increasing number of injections
administered to treat macular degeneration, the incidence of endophthalmitis has re-emerged as a significant public health issue,” said Dr. Van Gelder,
holder of the Boyd K. Bucey Memorial Chair and
professor of ophthalmology, University of Washington School of Medicine, Seattle.
Though most cases prove to be coagulase-negative Staphylococcus, Dr. Van Gelder noted that a
wide variety of pathogens have been associated with
the infection, including gram-negative, fungi, and
other organisms. Interestingly, the Endophthalmitis Vitrectomy Study reported a 30% rate of culture
negativity, and other studies have suggested up to
a 50% culture-negative rate.
IDEN T IF Y ING T HE PAT HOGENS
Microbial disease diagnosis was revolutionized with
the introduction of polymerase chain reaction technology (PCR).
“This is a technology that can amplify minute
amounts of DNA to facilitate analysis. When applied
to microbes, the presence of microbial DNA is considered to be evidence of potential infections,” Dr.
Van Gelder explained.
Primers can amplify all bacteria and demonstrate
the bacterial DNA in a sample via 16S metagenomics, a method that relies on the fact that all bacteria
have a conserved structure to their 16S ribosomal
DNA that is amplifiable.
“The conserved sequences form the basis of the
primers, and the intervening sequences are unique
to the bacteria. By sequencing, the bacteria can be
identified definitively by the intervening sequences,”
he said.

Biome representational in silico karyotyping (BRiSK)
are present but represent a minimal bacterial load.
is a technology developed by Dr. Van Gelder and
When BRiSK was run, investigators found an inAaron Lee, MD, to identify pathogens.
teresting torque teno virus (TTV)—a small ubiqui“Using this method, about 1% of the DNA in a
tous anellovirus that does not cause inflammatory
sample is sequenced exhaustively to identify any
conditions—that popped up in a number of places.
existing bacteria,” he explained.
“Most of the samples from the endophthalmitis
Whole genomic shotgun sequencing has become
cases were positive for this virus,” he said.
a more feasible method of identifying pathogens
TTV was identified on the ocular surface in 22 of
because of reductions in the costs of sequencing.
58 ocular swabs, suggesting that the virus entered
“In this procedure, all the DNA in a sample is
the eye intraoperatively. However, TTV also could
fractionated for human bacteria, all is sequenced,
have been present in blood samples.
and sequence is parsed piece by piece
Interestingly, a separate analysis
to determine the bacterial, fungal,
performed in collaboration with Ceviral, or human components,” Dr. Van
cilia Lee, MD, found that TTV was
Gelder explained.
present in 63.6% of samples obtained
◗◗ Molecular diagnostic
Regarding the efficacy of 16S
in a cohort of endophthalmitis cases.
techniques offer
metagenomics compared with conAnother small DNA virus, the
improved sensitivity
ventional methods of diagnosing enMerkle cell polyoma virus, also was
for detecting
dophthalmitis, a recent Indian study
identified in 25% of samples.
pathogenic organisms
(Br J Ophthalmol. 2019;103:152-156)
in postoperative
found that the technology was about
FUTUR E OF SEQUENCING
endophthalmitis.
100% correct in identifying the orDNA sequencing technology is getganisms determined by culture; in
ting smaller and cheaper. Dr. Van
culture-negative cases, PCR showed
Gelder discussed the availability of
that about half of those cases were positive most
the hand-held Oxford Nanopore MinION Sequencer
often for coagulase-negative Staphylococcus.
that is powered by USB and can generate more than 2
However, nothing is perfect. A drawback of PCR
billion base pairs of DNA sequences in 24 hours at a
is that the technology cannot tell live from dead baccost of about $90. The device costs less than $1,000.
teria or commensal from pathogenic bacteria, which
“Such devices will enable point-of-service diagsets the stage for false-positive results.
nostics in the future,” Dr. Van Gelder said. “Deep
Dr. Van Gelder recounted a study in which he and
sequencing will be performed at the bedside or in
his colleagues evaluated 21 cases (11 culture-positive
clinics to determine the pathogenesis of endophthaland 10 culture negative) of endophthalmitis postmitis in time to make therapeutic decisions.”
operatively using 16S metagenomics and BRiSK. He
Molecular diagnostic techniques offer improved
reported that a comparison of the results of the two
sensitivity for detecting pathogenic organisms in
procedures showed that most of the culture-positive
postoperative endophthalmitis.
cases were replicated by the molecular techniques,
“Deep-sequencing techniques offer further advanand 16S PCR identified the same organism or a more
tages including detection of multiple DNA-based life
specific organism than results of culturing.
forms and the information about those forms,” he
“Remarkably, most of the culture-negative cases
concluded. “Deep-sequencing techniques have reremained negative by 16S PCR and BRiSK, which
vealed unexpected viruses in culture-negative and
suggested a very low bacterial load,” he said.
culture-positive cases of endophthalmitis. TechnoThe investigators went on to quantitative 16S PCR,
logic advances will make next-generation sequencing
which facilitates counting the number of copies genmore accessible to the clinic in the near future.” ■
erated and extrapolating the number of copies in the
material analyzed. Regarding those culture-negative
cases, with a cutoff value of two copies, all were
RUSSELL VAN GELDER, MD, PHD
also PCR negative at that level, which suggested
E: russvg@u.washington.edu
that the cases that were considered culture-negative
This article was adapted from Dr. Van Gelder’s presentation at the 2019 meeting of the
do not represent the inability to detect bacteria that
American Academy of Ophthalmology. He did not indicate any proprietary interest.
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MELANOMA
( Continued from page 1 )
system are being developed,” said Dr. Lally, ophthalmologist with the Ocular Oncology Service at Wills
Eye Hospital, and assistant professor at Thomas Jefferson University, Philadelphia.

‘We recommend that
all specimens be sent
for testing and that
ophthalmologists work
closely with medical
oncologists. Based on
some mutations found,
we are treating patients
prophylactically.’
— Sara E. Lally, MD
However, despite these advances, she went on,
the genomic landscape of conjunctival melanoma
remains obscure, and she pointed out the need for
more extensive molecular genetic testing for actionable mutations.
In a study conducted to shed more light on the
mysteries surrounding conjunctival melanoma, she
and her colleagues analyzed 84 paraffin-embedded

TAKE-HOME

E the most common. Six RAS mutations were found in 17 specimens, all
◗◗ The future
of which were missense mutations, the
of conjunctival
most common of which were Q61R and
melanoma research
Q61K, and Q61L also was seen. A wide
is gaining a better
variety of NF1 mutations were found,
understanding of the
and all differed from mutations that
biomarkers of the
had been reported previously. ATRX
disease.
had 14 mutations in 14 specimens with
nonsense, frame shift, and missense
mutations seen; all of the mutations
differed in the tumor specimens.
ST U DY R E SU LT S
No c->t ultraviolet signature mutations were idenThe average patient age was 61 years; 54% of patients
tified among the specimens.
were men. The vast majority (89%), as expected,
An interesting finding, according to Dr. Lally, was
were Caucasian followed by Asian and Hispanic
that four patients had choroidal melanoma markers,
(5%), and African-American (1%).
bap 1, gnaq, gna11, and sf3b1. Of these patients, one
The mean basal dimension was 11 millimeters
patient with bap1, ATRX, and NRAS was lost to fol(range, 1-52 millimeters); 61% of patients had comlow-up; a second patient with bap1 and gnaq11 had
pletely pigmented lesions, Dr. Lally reported.
metastasis at 8 months and died 2 years later; a third
The melanoma occurred in all ocular quadrants,
patient with gnaq had a small mass at the limbus and
with 58% temporally, 44% superiorly, 42% nasally,
did well with no recurrence until 9 years later when
and 37% inferiorly. When looking anteriorly to posshe presented with a nasal lacrimal duct mass; the
teriorly, the lesions most often were at the limbus
last patient had sf3b1 and NRAS, which is seen in
in 68% and on the bulbar conjunctiva in 63%; they
cutaneous melanoma with more aggressive disease,
were less often in the tarsus (20%) and the orbit (7%).
and 8 months later the cancer metastasized to the
“Overall, we found 39 mutations, and similar to
liver, which differed from the regional lymph node
other reports these included cancer-associated drivinvolvement expected in conjunctival melanoma.
ers, cutaneous melanoma drivers, and epigenetic
Other mutations of interest were tp53 (13%), set2d
regulators,” Dr. Lally said.
(9%), chek2, and fbxw7 (6% each), and kit and pten
The highest frequency mutations found were NF1
(2% each).
(38%), ATRX (31%), BRAF (26%), and NRAS (25%).
“We recommend that all specimens be sent for
All of these percentages were similar to the findings
testing and that ophthalmologists work closely with
of previous studies, except for ATRX (alpha thalassemia/retardation x-linked), which had not been
medical oncologists. Based on some mutations found,
reported previously, but is associated with central
we are treating patients prophylactically,” she said. ■
nervous system tumors and involved in telomere
maintenance, she commented.
Among the samples analyzed, Dr. Lally noted that
SARA E. LALLY, MD
BRAF presented in three mutations in 19 specimens,
P: 877/289-4557 E: carolshields@gmail.com
90% of which were missense mutations with V600
Dr. Lally has no financial interest in any aspect of this report.
samples of conjunctival melanoma
for molecular testing from 2007 to
2018 for next-generation sequencing and 73 samples had sufficient
tumor cellularity for testing. The
BRAF, NRAS, and c-KIT genes were
analyzed initially because these
were known cutaneous melanoma
markers, and later 592 genes were
evaluated.

Top questions about MGD treatment options answered
By Cynthia Matossian, MD, FACS; Special to Ophthalmology Times
For patients with meibomian gland disfunction (MGD),
the LipiFlow thermal pulsation system allows physicians to treat patients in office with confidence
and efficiency.
Here are some of the questions I am most often
asked about LipiFlow by colleagues.
Are these glands too far gone?
It is ideal to treat early in the progression of MGD,
in order to preserve stressed but still-working meibomian glands.
But what if a patient presents with advanced gland
atrophy or dropout? Is it still worth trying to treat with
thermal pulsation therapy?
This is a question I am often asked by colleagues
in the hallway at conferences.

In my clinical experience, it is still worthwhile treating if there are even a few functioning meibomian
glands remaining. The treatment may be able to help
maintain the function of those glands or even restore
more glands to functioning status. It was previously
thought that gland atrophy is permanent, but Alice
Epitropoulos, MD, and Arjun Hura, MD, recently presented a new way to evaluate the meibomian glands
using dynamic meibomian imaging.1
Will thermal pulsation replace other therapies?
The short answer is no. In most cases, patients should
stay on immunomodulators and continue lid health
and hygiene measures such as nutritional supplements
and warm compresses (I prefer a heated moisture eye
mask to wash warm cloths). These are adjunctive and

can help extend the efficacy of the LipiFlow treatment,
in my experience.
And for patients with advanced disease, you may
want to consider adding more treatments, not fewer,
because the etiology of these cases is generally multifactorial. For those with severe blepharitis, I like
to do a microblepharoexfoliation (Blephex) just before thermal pulsation, to get rid of the external biofilm before heating and extracting the meibum. ■
REFERENCE:
1. Hura A, Epitropoulos A, Czyz C, et al. The potential effect
of LipiFlow on meibomian gland structure: A preliminary
analysis utilizing dynamic meibomian imaging. ARVO
Poster 935 –B0113, 2018.
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Joanna Shippoli at 800-225-4569, ext 2615 • Fax 440-756-5271 • Email: jshippoli@mmhgroup.com

PRODUCTS & SERVICES
BILLING SERVICES

Focused Medical Billing is a full service medical billing firm
servicing all specialties of Ophthalmology. With our firm our
focus is to maximize our client’s revenue and dramatically
decrease denials by utilizing 30 years of Ophthalmology
billing/coding experience and expertise. Our firm provides
accurate clean claim submissions on first submissions with
relentless A/R follow up to obtain a 98% collection rate that
so many of our clients enjoy.
Services Include:
Expert Coders: Billing to Primary, Secondary & Tertiary
insurance companies
A/R Clean Up and analysis
Patient Billing
Posting of all Explanation of benefits
Credentialing & Re-Credentialing
Eligibility
Fee Schedule Analysis
Monthly Reports
No long term commitment or contract required
100% HIPAA Compliant
Stellar letters of reference

Call us today for your free, no obligation consultation

Ph: 855-EYE-BILL ext. 802
Email: amay@focusedmedicalbilling.com
Web: www.focusedmedicalbilling.com
“You’re focused on your patients, we’re focused on you”
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ADVERTISE

NOW!
Combine Ophthalmology
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print advertising with our
online offerings to open up
unlimited potential.
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EDUCATION

Reach your target audience.
Our audience.
Ophthalmologists and allied
eye care professionals.
Contact me to place your ad.
Joanna Shippoli

Account Manager
440-891-2615
jshippoli@mmhgroup.com

This is an offer to give a free, updated in 2020, textbook -- Manual for
Eye Examination and Diagnosis, 10th Edition – to medical students and
ophthalmology residents.
It is a 200 page introduction to ophthalmology with 600 illustrations
and color photographs collected over 48 years with forty new images.
Previous editions were translated into seven languages, most recently
Chinese and Russian. Free copies of previous editions have already
been given out to 100,000 students.
Thirty-six thousand copies were purchased and will be available in early
2020 on a first come, first serve basis. Eight thousand have already
been requested.
I am the author and have no financial gain. This is strictly a philanthropic
venture.
Urge your department chairmen to take advantage of this offer that they
may not be aware of.
If interested, please email me at mark.leitman@aol.com. Please include
the number of students in all four classes and the number of residents.
Also, include the name, address and phone number of the person who
would be responsible to receive the shipment.

ADVERTISE TODAY!

Mark W. Leitman, MD
Assistant Professor
Montefiore/Albert Einstein Medical School
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SOUTH DAKOTA

Narrow your candidate
search to the best.
Place a recruitment ad in
Ophthalmology Times —
in print or online.

Sanford Eye Center is seeking a BC/BE Ophthalmologist to add to its current group of 5
ophthalmologists and 3 optometrists, with one physician focusing on pediatric patients.
 Ideal candidate would be a comprehensive ophthalmologist with fellowship training in glaucoma
 Call is 1:5
 Work 4.5 days per week
 Competitive compensation and comprehensive benefit package
 Excellent retention incentive & relocation allowance
Sioux Falls is one of the fastest growing areas in the Midwest. As the largest city in the state, it
balances an excellent quality of life and strong economy with a safe, clean living environment. The
cost of living is competitive and South Dakota has no state income tax. Sioux Falls offers amenities
of a community twice its size such as fine dining, shopping, arts, sports and nightlife.

Joanna Shippoli
Account Manager | 440-891-2615

jshippoli@mmhgroup.com

Check us out at practice.sanfordhealth.org

For More Information Contact: Deb Salava, Sanford Physician Recruitment at
(605) 328-6993 or (866) 312-3907 or email: debra.salava@sanfordhealth.org

Narrow your candidate search
to the best.
2.25 x 3.375.indd 1

12/13/2016 1:27:12 PM

Recruitment Advertising
Can Work For You!

Reach highly-targeted, market-specific business
professionals, industry experts and prospects
by placing your ad here!

Place a recruitment ad in Ophthalmology Times —
in print or online.

Joanna Shippoli
Account Manager | 440-891-2615

jshippoli@mmhgroup.com

Reach your target audience.
Our audience.
Ophthalmologists and allied eye care professionals.
Contact me today to place your ad.
Joanna Shippoli
Account Manager
440-891-2615
jshippoli@mmhgroup.com

Recruitment
Advertising Can
Work For You!
Reach highly-targeted, marketspecific business professionals,
industry experts and prospects
by placing your ad here!
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in case you missed it
Technique puts focus on presbyopia laser correction
PAGE 13

Study targets subretinal option for AMD treatment
PAGE 26

next issue...
Update in corneal crosslinking: Where are we now?
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CAUTION: Federal (USA) law restricts this device to the sale by or on the order of a
physician.
INDICATIONS: The AcrySof® IQ aspheric intraocular lens (“AcrySof IQ”) is intended
for the replacement of the human lens to achieve visual correction of aphakia in adult
patients following cataract surgery. This lens is intended for placement in the capsular
bag.
WARNING/PRECAUTION: Use the UltraSert™ Pre-loaded Delivery System (“UltraSert”)
at temperatures between 18° C (64° F) and 23°C (73° F). Use only Alcon viscoelastic
qualified for this device. Do not use the UltraSert if the nozzle appears damaged or
deformed. Follow the Directions for Use for correct order and sequence of steps to
avoid damage to the IOL or the UltraSert.
Careful preoperative evaluation and sound clinical judgment should be used by the
surgeon to decide the risk/benefit ratio before implanting a lens in a patient with any of
the conditions described in the Directions for Use. Caution should be used prior to lens
encapsulation to avoid lens decentrations or dislocations.
Studies have shown that color vision discrimination is not adversely affected in
individuals with the AcrySof® Natural IOL and normal color vision. The effect on
vision of the AcrySof® 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.
ATTENTION: Reference the Directions for Use for Model AU00T0 for a complete listing
of indications, warnings and precautions.
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The UltraSert Pre-loaded Delivery System
delivers a pristine optic in less time.
®

1,2

Complement your surgical performance with predictable IOL implantations and enhance your
cataract outcomes1-6:
• Pristine optic: Pre-loaded to reduce the risk of IOL damage or contamination versus manual
IOL injectors1
• Less time: Reduces device preparation time and total case time by eliminating manual IOL loading*,2

Talk to your Alcon representative to find out how the optimized
UltraSert® provides untouchable performance.
*Time and motion study (n=168) comparing UltraSert® pre-loaded Delivery System vs. MONARCH®. Primary endpoint: mean intraoperative lens delivery time (time from device touching eye to trailing haptic
leaving the plunger) was not shorter for UltraSert® (p=0.9833). Secondary endpoint: mean intraoperative surgical case time (device prep + lens delivery) was shorter for UltraSert® (p<0.05). Exploratory
evaluations: mean device prep time (time from opening package to IOL ready for implantation) and mean total surgical case time (device prep + lens delivery + lens positioning/unfolding) were less with
UltraSert® (p<0.05). Mean lens positioning/unfolding (time from lens delivery through time for IOL to unfold) showed no statistical difference (p>0.05).
1. Weston K, Nicholson R, Bunce C, Yang YF. An 8-year retrospective study of cataract surgery and postoperative endophthalmitis: injectable intraocular lenses may reduce the incidence of postoperative endophthalmitis.
Br J Ophthalmol. 2015;99(10):1377-1380. 2. Goldberg D, Coyle K, Jones M, Lane S, Kim T, Keith M. U.S. multicenter study of time, operational and economic efficiencies associated with using a new preloaded
IOL delivery system. Paper presented at: ASCRS-ASOA Symposium and Congress; May 5-9, 2017; Los Angeles, CA. 3-5. Alcon data on file. 6. AcrySof® IQ UltraSert® Pre-loaded Delivery System Directions for Use.
For Important Product Information, please see the next page
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This is
with

Experience More Informed
Decision-Making

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.
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