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special report

Nasal
Spray for
DRY EYE
A highly selective nicotinic acetylcholine receptor agonist is
being developed as a preservative-free nasal spray to treat the
signs and symptoms of dry eye disease. In preclinical models, it
has been shown that OC-01 nasal spray may have the potential
to modulate the number of selected proteins, peptides,
antibodies, hormones, enzymes or cytokines secreted from the
lacrimal gland into the tear film and onto the ocular surface.
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NOW APPROVED

SUSVIMO

The ﬁrst and only
continuous delivery
treatment for nAMD1

Not to scale.

For more information, visit SUSVIMO-HCP.com

INDICATION
SUSVIMO (ranibizumab injection) is indicated for the treatment
of patients with neovascular (wet) age-related macular
degeneration (AMD) who have previously responded to at least
2 intravitreal injections of a vascular endothelial growth factor
(VEGF) inhibitor medication.
IMPORTANT SAFETY INFORMATION
WARNING: ENDOPHTHALMITIS
The SUSVIMO implant has been associated with a 3-fold higher
rate of endophthalmitis than monthly intravitreal injections
of ranibizumab. In clinical trials, 2.0% of patients receiving an
implant experienced at least 1 episode of endophthalmitis.
CONTRAINDICATIONS
• Ocular or periocular infections
• Active intraocular inﬂammation
• Hypersensitivity
WARNINGS AND PRECAUTIONS
• The SUSVIMO implant and/or implant-related procedures
have been associated with endophthalmitis, rhegmatogenous
retinal detachment, implant dislocation, vitreous hemorrhage,
conjunctival retraction, conjunctival erosion, and conjunctival
bleb. Patients should be instructed to report signs or symptoms
that could be associated with these events without delay.
Additional surgical and/or medical management may be
required

© 2021 Genentech USA, Inc. All rights reserved.
M-US-00013658(v2.0) 10/21

• Vitreous hemorrhage:Temporarily discontinue
antithrombotic medication prior to the implant insertion
procedure to reduce the risk of vitreous hemorrhage.
Vitrectomy may be needed
• Postoperative decrease in visual acuity: A decrease in
visual acuity usually occurs over the ﬁrst 2 postoperative
months
ADVERSE REACTIONS
The most common adverse reactions were conjunctival
hemorrhage (72%), conjunctival hyperemia (26%), iritis
(23%), and eye pain (10%).
You may report side effects to the FDA at (800) FDA-1088
or www.fda.gov/medwatch. You may also report side
effects to Genentech at (888) 835-2555.
Please see Brief Summary of full SUSVIMO Prescribing
Information on adjacent page for additional Important
Safety Information, including BOXED WARNING.
REFERENCE
1. SUSVIMO [package insert]. South San Francisco, CA: Genentech, Inc; 2021.
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nAMD=neovascular (wet) age-related macular degeneration.
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SUSVIMOTM (ranibizumab injection) for intravitreal use via SUSVIMO ocular implant. This is a brief summary.
Before prescribing, please refer to the full Prescribing Information.

WARNING: ENDOPHTHALMITIS
The SUSVIMO implant has been associated with a 3-fold higher rate of endophthalmitis
than monthly intravitreal injections of ranibizumab. Many of these events were associated
with conjunctival retractions or erosions. Appropriate conjunctiva management and early
detection with surgical repair of conjunctival retractions or erosions may reduce the risk
of endophthalmitis. In clinical trials, 2.0% of patients receiving a ranibizumab implant
experienced at least one episode of endophthalmitis [see Contraindications (4.1), Warnings
and Precautions (5.1)].
1 INDICATIONS AND USAGE
SUSVIMO (ranibizumab injection) is indicated for the treatment of patients with Neovascular (wet)
Age-related Macular Degeneration (AMD) who have previously responded to at least two intravitreal
injections of a Vascular Endothelial Growth Factor (VEGF) inhibitor medication.
4

CONTRAINDICATIONS

4.1 Ocular or Periocular Infections
SUSVIMO (ranibizumab injection) is contraindicated in patients with ocular or periocular infections.
4.2 Active Intraocular Inflammation
SUSVIMO (ranibizumab injection) is contraindicated in patients with active intraocular inflammation.
4.3 Hypersensitivity
SUSVIMO (ranibizumab injection) is contraindicated in patients with known hypersensitivity to
ranibizumab products or any of the excipients in SUSVIMO (ranibizumab injection).
5 WARNINGS AND PRECAUTIONS
The SUSVIMO implant and/or implant-related procedures have been associated with endophthalmitis,
rhegmatogenous retinal detachment, implant dislocation, vitreous hemorrhage, conjunctival erosion,
conjunctival retraction, and conjunctival blebs. Patients should be instructed to report any signs or
symptoms that could be associated with these events without delay. In some cases, these events
can present asymptomatically. The implant and the tissue overlying the implant flange should be
monitored routinely following the implant insertion, and refill-exchange procedures to permit early
medical or surgical intervention as necessary. Special precautions need to be taken when handling
SUSVIMO components [see How Supplied/Storage and Handling (16.3)].

In clinical trials of SUSVIMO including extension phases, 5.9% (26/443) of patients receiving
SUSVIMO reported conjunctival bleb/conjunctival filtering bleb leak in the study eye. Strict adherence
to the scleral incision length, appropriate intraoperative handling of conjunctiva and Tenon’s capsule
to preserve tissue integrity and secure closure of peritomy, and proper seating of the refill needle
during refill-exchange procedures may reduce the risk of conjunctival bleb.

incomplete and/or irregular ossification of bones in the skull, vertebral column, and hindlimbs and
shortened supernumerary ribs were seen at a low incidence in fetuses from animals treated with 1
mg/eye of ranibizumab. The 1 mg/eye dose resulted in trough serum ranibizumab levels up to 41
times higher than observed human Cmax levels of SUSVIMO (ranibizumab injection) after treatment
of a single eye.

5.7 Postoperative Decrease in Visual Acuity
Visual acuity was decreased by 4 letters on average in the first postoperative month and 2
letters on average in the second postoperative month following initial implantation of SUSVIMO
[see Clinical studies (14)].

No skeletal abnormalities were seen at the lower dose of 0.125 mg/eye, a dose which resulted in
trough exposures similar to single eye treatment with SUSVIMO (ranibizumab injection) in humans. No
effect on the weight or structure of the placenta, maternal toxicity, or embryotoxicity was observed.

5.8 Air Bubbles Causing Improper Filling of the Implant
Minimize air bubbles within the implant reservoir as they may cause slower drug release. During the
initial fill procedure, if an air bubble is present, it must be no larger than 1/3 of the widest diameter of
the implant. If excess air is observed after initial fill, do not use the implant. During the refill-exchange
procedure, if excess air is present in the syringe and needle do not use the syringe and needle. If
excess air bubbles are observed after the refill-exchange procedure, consider repeating the refillexchange procedure.
5.9 Deflection of the Implant
Use caution when performing ophthalmic procedures that may cause deflection of the implant and
subsequent injury. For example, B-scan ophthalmic ultrasound, scleral depression, or gonioscopy.
6 ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the label:
•
•
•
•
•
•
•

6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in one clinical trial of a drug cannot be directly compared with rates in the clinical trials of
the same or another drug and may not reflect the rates observed in practice.
The data below (Table 2) reflect exposure of 248 patients with nAMD in the Archway study following
the SUSVIMO initial fill and implant insertion, refill, and implant removal (if necessary) procedures up
to Week 40. In this patient population the most common (≥ 10%) adverse reactions up to Week 40
were conjunctival hemorrhage (72%), conjunctival hyperemia (26%), iritis (23%), and eye pain (10%).
Table 2 Adverse Reactions in nAMD patients occurring in ≥ 4% of patients in the
SUSVIMO arm
Week 40
SUSVIMO
Intravitreal
n = 248
ranibizumab
Adverse Reactions
n = 167
Conjunctival hemorrhage
72%
6%
Conjunctival hyperemia
26%
2%
Iritis1
23%
0.6%
Eye pain
10%
5%
Vitreous floaters
9%
2%
2
Conjunctival bleb/ filtering bleb leak
9%
0
Foreign body sensation in eyes
7%
1%
Headache3
7%
2%

5.1 Endophthalmitis
In the active comparator period of controlled clinical trials, the ranibizumab implant has been
associated with a 3-fold higher rate of endophthalmitis than monthly intravitreal injections of
ranibizumab (1.7% in the SUSVIMO arm vs 0.5% in the intravitreal arm). When including extension
phases of clinical trials, 2.0% (11/555) of patients receiving the ranibizumab implant experienced an
episode of endophthalmitis. Reports occurred between days 5 and 853, with a median of 173 days.
Many, but not all, of the cases of endophthalmitis reported a preceding or concurrent conjunctival
retraction or erosion event.

Careful evaluation of the retinal periphery is recommended to be performed, and any suspected areas
of abnormal vitreo-retinal adhesion or retinal breaks should be treated before inserting the implant
in the eye.
5.3 Implant Dislocation
In clinical trials, the device has dislocated/subluxated into the vitreous cavity or has extended outside
the vitreous cavity into or beyond the subconjunctival space. Device dislocation requires urgent
surgical intervention. Strict adherence to the scleral incision length and appropriate targeting of the
pars plana during laser ablation may reduce the risk of implant dislocation.
5.4 Vitreous Hemorrhage
Vitreous hemorrhages may result in temporary vision loss. Vitrectomy may be needed in the case of a
non-clearing vitreous hemorrhage [see Dosage and Administration (2.9].
In clinical trials of SUSVIMO including extension phases, vitreous hemorrhages were reported in 5.2%
(23/443) of patients receiving SUSVIMO. The majority of these hemorrhages occurred within the
first post-operative month following surgical implantation and the majority of vitreous hemorrhages
resolved spontaneously. Patients on antithrombotic medication (e.g., oral anticoagulants,
aspirin, nonsteroidal anti-inflammatory drugs) may be at increased risk of vitreous hemorrhage.
Antithrombotic medications are recommended to be temporarily interrupted prior to the implant
insertion procedure. The SUSVIMO (ranibizumab injection) dose (refill-exchange) should be delayed
in the event of sight-threatening vitreous hemorrhage. The use of pars plana laser ablation and scleral
cauterization should be performed to reduce the risk of vitreous hemorrhage.
5.5 Conjunctival Erosion or Retraction
A conjunctival erosion is a full thickness degradation or breakdown of the conjunctiva in the area of the
implant flange. A conjunctival retraction is a recession or opening of the limbal and/or radial peritomy.
Conjunctival erosions or retractions have been associated with an increased risk of endophthalmitis,
especially if the implant becomes exposed. Surgical intervention (e.g., conjunctival/Tenon’s capsule
repair) is recommended to be performed in case of conjunctival erosion or retraction with or without
exposure of the implant flange.
In clinical trials of SUSVIMO including extension phases, 3.6% (16/443) of patients receiving
SUSVIMO reported conjunctival erosion and 1.6% (7/443) of patients receiving SUSVIMO reported
conjunctival retraction in the study eye.
Appropriate intraoperative handling of conjunctiva and Tenon’s capsule to preserve tissue integrity
and secure closure of peritomy while ensuring placement of sutures away from implant edge may
reduce the risk of conjunctival erosion or retraction. The implant and the tissue overlying the implant
flange should be monitored routinely following the implant insertion.
5.6 Conjunctival Bleb
A conjunctival bleb is an encapsulated elevation of the conjunctiva above the implant flange, which
may be secondary to subconjunctival thickening or fluid. Conjunctival blebs may require surgical
management to avoid further complications, especially if the implant septum is no longer identifiable
due to the conjunctival bleb.

6%
6%
5%
5%
4%
4%
4%

0
5%
2%
0
0
0.6%
0

Iritis includes: iritis, anterior chamber flare, and anterior chamber cell
Conjunctival bleb/filtering bleb leak includes: conjunctival bleb, conjunctival filtering bleb leak,
conjunctival cyst, subconjunctival cyst, and implant site cyst
3
Headache includes: headache and procedural headache
4
Corneal abrasion includes: corneal abrasion and vital dye staining cornea present.
1
2

6.2 Immunogenicity
As with all therapeutic proteins, there is potential for immune response in patients treated with
ranibizumab including SUSVIMO. The detection of an immune response is highly dependent on the
sensitivity, specificity, and drug tolerance level of the assay. Additionally, the observed incidence of
antibody positivity in an assay may be influenced by several factors including assay methodology,
sample handling, timing of sample collection, concomitant medications, and underlying disease.
For these reasons, comparison of the incidence of antibodies in the study described below with the
incidence of antibodies in other studies or to other products may be misleading.
In previously treated nAMD patients, anti-ranibizumab antibodies were detected in 2.1% (5 of
243) of patients prior to insertion of the SUSVIMO implant. After the SUSVIMO implant insertion
and treatment, anti-ranibizumab antibodies developed in 12% (29 of 247) patients. No clinically
meaningful differences in the pharmacokinetics, efficacy, or safety in patients with treatmentemergent anti-ranibizumab antibodies were observed.
8

USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of SUSVIMO (ranibizumab injection) administration
in pregnant women. Administration of ranibizumab to pregnant monkeys throughout the period of
organogenesis resulted in a low incidence of skeletal abnormalities at intravitreal doses up to 41 times
the human exposure (based on serum levels following the recommended clinical dose). No skeletal
abnormalities were observed at serum trough levels similar to the human exposure after a single eye
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
ranibizumab can cause fetal harm when administered to a pregnant woman. Based on the anti-VEGF
mechanism of action for ranibizumab [see Clinical Pharmacology (12.1)], treatment with SUSVIMO
(ranibizumab injection) may pose a risk to human embryofetal development.
All pregnancies have a background risk of birth defects, loss, and other adverse outcomes. The
background risk of major birth defects and miscarriage for the indicated population is unknown. In
the U.S. general population, the estimated background risk of major birth defects is 2%-4% and of
miscarriage is 15% – 20% of clinically recognized pregnancies.
Data
Animal Data
An embryo-fetal developmental toxicity study was performed on pregnant cynomolgus monkeys.
Pregnant animals received intravitreal injections of ranibizumab every 14 days starting on Day
20 of gestation, until Day 62 at doses of 0, 0.125, and 1 mg/eye. Skeletal abnormalities including

8.3 Females and Males of Reproductive Potential
Contraception
Females of reproductive potential should use effective contraception during treatment with SUSVIMO
(ranibizumab injection) and for at least 12 months after the last dose of SUSVIMO (ranibizumab injection).
Infertility
No studies on the effects of ranibizumab on fertility have been conducted and it is not known whether
ranibizumab can affect reproduction capacity. Based on the anti-VEGF mechanism of action for
ranibizumab, treatment with SUSVIMO (ranibizumab injection) may pose a risk to reproductive capacity.
8.4 Pediatric Use
The safety and efficacy of SUSVIMO (ranibizumab injection) in pediatric patients have not been established.
8.5 Geriatric Use
In the Archway study, 90% (222 of 248) of the patients randomized to treatment with SUSVIMO were
≥ 65 years old and approximately 57% (141 of 248) were ≥ 75 years old. No notable difference in
treatment effect or safety was seen with increasing age.
17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Medication Guide).
Advise patients on the following after the implant insertion procedure:
Positioning:
• Keep head above shoulder level for the rest of the day.
• Sleep with head on 3 or more pillows during the day and the night after surgery.
How to care for the treated eye after the procedure:
• Do not remove the eye shield until they are instructed to do so by their healthcare provider. At
bedtime, continue to wear the eye shield for at least 7 nights following the implant surgery.
• Administer all post-operative eye medications as directed by their healthcare provider.
• Do not push on the eye, rub the eye, or touch the area of the eye where the implant is located
(underneath the eyelid in the upper and outer part of the eye) for 30 days following the implant
insertion.
• Do not participate in strenuous activities until 1-month after the implant insertion or after
discussion with their healthcare provider.
Magnetic Resonance (MR) Conditional information:
• The SUSVIMO implant is MR conditional. Inform their healthcare provider that they have
SUSVIMO implanted in their eye and show their healthcare provider the SUSVIMO implant card
should they require Magnetic resonance imaging (MRI).
Advise patients on the following after the Refill-Exchange procedure:
• Refrain from pushing on the treated eye, rubbing the eye, or touching the eye in the area of
the implant (located underneath the eyelid in the upper and outer part of your eye) for 7 days
following the refill-exchange procedure.
• Administer eye drops as directed by their healthcare provider.
Advise patients on the following after the implant removal procedure (if it is deemed medically
necessary):
• Keep your head above shoulder level for the rest of the day.
• Sleep with your head on 3 or more pillows if lying down during the day and the night after implant
removal.
• Wear an eye shield for at least 7 nights following the implant removal.
• Do not participate in strenuous activities until 14 days following the implant removal.
• Administer all post-operative anti-inflammatory and antimicrobial drops, as directed by your
healthcare provider.
Advise patients on the following throughout SUSVIMO treatment:
• Do not drive or use machinery until the eye shield can be removed and visual function has
recovered sufficiently [see Adverse Reactions (6.1)].
• The SUSVIMO implant and/or implant related procedures have been associated with conjunctival
reactions (bleb, erosion, retraction), vitreous hemorrhage, endophthalmitis, rhegmatogenous
retinal detachment, the dislocation of the implant, and a temporary decrease in vision.
• While the implant is in the eye, avoid rubbing the eye or touching the area as much as possible.
However, if necessary to do so, make sure hands are cleaned prior to touching the eye.
• Seek immediate care from an ophthalmologist if there are sudden changes in their vision (an increase
in moving spots, the appearance of “spider webs”, flashing lights, or a loss in vision), increasing eye
pain, progressive vision loss, sensitivity to light, redness in the white of the eye, a sudden sensation
that something is in their eye, or eye discharge or watering [see Warnings and Precautions (5)].

SUSVIMOTM [ranibizumab injection]
Manufactured by:
Genentech, Inc.
A Member of the Roche Group
1 DNA Way
South San Francisco, CA 94080-4990
U.S. License No.: 1048
SUSVIMO is a trademark of Genentech, Inc.
©2021 Genentech, Inc.
M-US-00013657(v1.0) 10/21
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Hypotony of eye
Vitreous detachment
Vitreous hemorrhage
Conjunctival edema
Corneal disorder
Corneal abrasion4
Corneal edema

Patients should not have an active or suspected ocular or periocular infection or severe systemic
infection at the time of any SUSVIMO implant or refill procedure. Appropriate intraoperative handling
followed by secure closure of the conjunctiva and Tenon’s capsule, and early detection and surgical
repair of conjunctival erosions or retractions may reduce the risk of endophthalmitis [see Warnings
and Precautions (5.5)].

The developmental and health benefits of breastfeeding should be considered along with the mother’s
clinical need for SUSVIMO (ranibizumab injection) and any potential adverse effects on the breastfed
child from ranibizumab.

S:11"

Endophthalmitis should be treated promptly in an effort to reduce the risk of vision loss and maximize
recovery. The SUSVIMO (ranibizumab injection) dose (refill-exchange) should be delayed until
resolution of endophthalmitis [see Dosage and Administration (2.9) and Adverse Reactions (6.1)].

5.2 Rhegmatogenous Retinal Detachment
Rhegmatogenous retinal detachments have occurred in clinical trials of SUSVIMO and may result in
vision loss. Rhegmatogenous retinal detachments should be promptly treated with an intervention
(e.g., pneumatic retinopexy, vitrectomy, or laser photocoagulation). SUSVIMO (ranibizumab injection)
dose (refill-exchange) should be delayed in the presence of a retinal detachment or retinal break [see
Dosage and Administration (2.9].

Endophthalmitis [see Warnings and Precautions (5.1)]
Rhegmatogenous Retinal Detachment [see Warnings and Precautions (5.2)]
Implant Dislocation [see Warnings and Precautions (5.3)]
Vitreous Hemorrhage [see Warnings and Precautions (5.4)]
Conjunctival Erosion or Retraction [see Warnings and Precautions (5.5)]
Conjunctival Bleb [see Warnings and Precautions (5.6)]
Postoperative Decrease in Visual Acuity [see Warnings and Precautions (5.7)]

8.2 Lactation
Risk Summary
There are no data available on the presence of ranibizumab in human milk, the effects of ranibizumab
on the breastfed infant or the effects of ranibizumab 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, caution should be exercised when SUSVIMO is administered to a nursing woman.
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WHAT’S
TRENDING

CHAIRMAN'S LET TER

GIVING THANKS FOR SIGHT

The second half of November is upon us, and with that comes Thanksgiving in the US, offering an opportunity to
reflect on what we are thankful for. Many patients will likely be thankful for the gift of sight.
Earlier this month, ophthalmology marked another successful in-person event with the 2021 American Academy
of Ophthalmology annual meeting, which was held in New Orleans, Louisiana. The Ophthalmology Times team
was on-site at the event, and you can watch for coverage, both in print and online, at ophthalmologytimes.com.
This issue is full of some interesting advancements. On the cover, we detail the FDA’s approval of varenicline
nasal spray 0.03 mg (Tyrvaya, Oyster Point Pharma) for the treatment of dry eye disease. According to Marian
Macsai, MD, chief medical officer of Oyster Point Pharma in Princeton, New Jersey, this brings to the management
of this common condition a new therapeutic modality that is novel for both its mechanism of action and mode of
administration.
In surgery (page 14), Sebastian B. Heersink, MD, examines the opportunity to combine laser with minimally
invasive glaucoma surgeries to improve patients’ intraocular pressure. This also can include performing transscleral
laser therapy, canaloplasty, and trabecular meshwork bypass with cataract surgery.
Therapeutics continues to be a key area for innovation, and in this issue, Caesar K. Luo, MD, FACS, FASRS, spotlights durable therapies for diabetic macular edema (DME) during the COVID-19 pandemic, when many patients
were hesitant to visit ophthalmologists for therapy or monitoring (page 19). Luo points out that patients with DME
commonly undergo therapy with anti-VEGF agents, focal laser application, or steroids. Retina specialists need to
weigh the benefits of each treatment option in light of the ongoing pandemic.
In device technology, Filomena J. Ribeiro, MD, PhD, FEBO, discusses a new presbyopia-correcting intraocular implant that can give patients independence from eyeglasses (page 24). With some colleagues, she evaluated 3-month
outcomes in 27 patients undergoing bilateral implantation of the ZFR00V lens.
Gene therapy provides a number of cutting-edge advancements. We talk to Tomas S. Aleman, MD, who discusses (page 28) a novel standardized orientation and mobility course, the multiluminance mobility test, which
was developed and validated to assess the response to treatment with AAV2-hRPE65, for patients with vision
loss due to biallelic mutations in RPE65.
Imaging also is ripe for innovation. In this issue (page 27), we talk to Anat Loewenstein, MD, MHA, who explains
how artificial intelligence, when applied to optical coherence tomography, can help ophthalmologists determine
with even more accuracy what is happening in patients’ eyes with neovascular age-related macular degeneration.
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Enjoy this issue of Ophthalmology Times® and continue to stay healthy and safe.
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on his experience in treating retinopathy
of prematurity cases across the globe, and
his mission to prevent pre-term blindness
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E D I TO R I A L

MASTERING THE MACHINE

Ophthalmologists must never let the machine be the master
Joseph Bell, the clinical professor of surgery upon
whom Sir Arthur Conan Doyle modeled Sherlock
Holmes “was a very skillful surgeon, but his strong
point was diagnosis, not only of disease but also of
occupation and character.”1,2
Faith Fitzgerald, professor emeritus at the University of California Davis School of Medicine, demonstrated similar acumen during her morning rounds.
During her career, she made the mundane marvelous,
as her probing revealed that the history of a fractured
humerus in an older woman occurred during the
sinking of the Titanic.
“Every patient has a story,” she said. During a
lecture, Fitzgerald lamented the devaluation of these
humanistic clinical skills now that so many medical
students were choosing surgical subspecialties. “Who
can blame them?” she asked. “Who would not trade
the ongoing docudrama of internal medicine for the
miracle play of surgery? You make the lame walk
(orthopedics), the blind see (ophthalmology), and the
dead rise (anesthesiology).”
The finely honed skills of the intuitive clinician (or
private detective) are still in retreat today, given our
all-consuming love affair with artificial intelligence
and big data. The human dimension of diagnosis and
treatment is often neglected or misunderstood in a
world of codes, yet it remains the critical underpinning of medical knowledge and care.
Our responsibilities as ophthalmologists frequently

Mark Packer,
MD, FACS, CPI

is president of Packer
Research Associates Inc
in Boulder, Colorado.
A noted ophthalmologist
and speaker.
HE CAN BE REACHED AT
E: mark@

markpackerconsulting.com
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include explaining the clinical meaning of medical
terms to stakeholders with little or no medical training (individuals who work in health care but have
never cared for a patient).
“Cystoid macular edema” and “IOL exchange” are
codes in a dictionary to them, not, on one hand, a potentially debilitating but most often transient condition that frightens patients in the early postoperative
period because they feel something may have gone
wrong, and on the other hand, a complex surgical
procedure with expected benefits that may just barely
outweigh the potential risks and is highly dependent
on the surgeon’s skill. The purpose of ophthalmology is to relieve suffering through the application of
knowledge. Instead, it often seems the purpose has
become to complete a computerized checklist.
Communicating the true clinical meaning of
medical terminology requires that we keep front and
center our own learned experience by caring for our
patients. The healing arts remain a human endeavor.
Machines can be great tools when we master them.
Just never let them master you.
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Rethinking dry eye disease with
acute steroid treatment
Patients can benefit from short-term, on-label
treatment with a novel loteprednol formulation

irishmaster @Adobe Stock

By Lisa Nijm, MD, JD;
Special to Ophthalmology Times®

Clinical data

Loteprednol etabonate ophthalmic
suspension 0.25% was studied in
the largest clinical program in DED
Ophthalmologists now can preto date—more than 2800 patients.1
scribe a steroid for treatment of dry
eye disease (DED) with the confiIn results from the STRIDE trials
dence that they are doing so on-la(NCT02813265, NCT02819284),
Lisa Nijm, MD, JD
bel. The FDA has approved a topical
loteprednol etabonate ophthalmic
steroid for the short-term (up to 2 weeks)
suspension 0.25% illustrated a beneficial
acute treatment of the signs and symptoms
safety profile with IOP similar between the
of DED. Loteprednol etabonate ophthalmic
vehicle and loteprednol etabonate ophthalmic
suspension 0.25% (Eysuvis; Kala Pharmaceususpension 0.25% arms. In treatment and
ticals) has a favorable adverse effect profile
vehicle groups, respectively, 0.2% and 0%
and a unique mechanism of action that is
of participants experienced a 10 mm Hg or
worth taking a closer look.
greater increase from baseline, resulting in an
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IOP measurement of 21 mm Hg or greater at
any postbaseline visit up to 29 days.2
In the STRIDE trials, investigators observed
statistically significant improvement in the
measures of conjunctival hyperemia and
patient-reported ocular discomfort severity
scores. Participants assigned to treatment with
loteprednol etabonate ophthalmic suspension
0.25% experienced rapid relief with improvement in symptoms as early as day 4.3

Novel formulation
Further, loteprednol etabonate ophthalmic
suspension 0.25% formulation has a novel
formulation created utilizing AMPPLIFY,
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Kala’s proprietary mucus-penetrating particle
technology. These nanoparticles of approximately 300 nm in diameter are coated to
facilitate their penetration through the mucus
barrier. This controlled delivery system enables the drug to spread more uniformly on
the ocular surface to achieve longer retention and allow enhanced penetration to the
target tissues, specifically the cornea and the
conjunctiva.
Loteprednol etabonate suspension 0.25%
formulated with AMPPLIFY technology has
demonstrated broad spectrum anti-inflammatory action. This leads to a more efficient and
effective nanoparticle drug that rapidly reduces the symptoms and signs of DED, including
those patients with periodic acute exacerbations of worsening symptoms referred to as
dry eye flares.

In the real world
DED is a chronic inflammatory disease in
which an unstable and hyperosmolar tear film
sets off a cascading sequence of inflammatory
activity on the ocular surface. As with other
chronic inflammatory conditions, such as asthma and rheumatoid arthritis, most patients
with DED typically have chronic disease with
dry eye flares.5,6
The Tear Film & Ocular Surface Society
Dry Eye Workshop II notes that patients can
initially present with episodic dry eye in the
absence of chronicity.7 Myriad triggers with
varied intensity such as wind, low humidity,
air conditioning, prolonged reading/visual
tasks, and exposure to increased ozone concentrations have been shown to increase the
incidence of dry eye flares.8-17 These inflammatory spikes occur in approximately 8 out of 10
patients with dry eyes, and approximately half
of patients with DED experience flares without
continuous symptoms between 4 to 6 times
per year.18-21
Particularly in relation to the COVID-19 pandemic, I have seen more patients presenting
with acute dry eye symptoms who have never
before been symptomatic. Many are spending 10 to 12 hours a day staring at computer
screens. Additionally, the data show that there
is an underdiagnosis and underrecognition of
DED overall.

November 15, 2021

Patient categories
In general, I prescribe loteprednol etabonate
ophthalmic suspension 0.25% for patients
who have periodic exacerbations of dry eye,
including those self-medicating with artificial
tears, those with ocular allergies, or those with
contact lens–associated issues; patients with
chronic DED who need induction therapy to
quell surface inflammation quickly in order
to initiate chronic therapy; and patients with
breakthrough dry eye flares who are on chronic therapy.
Below are 2 recent examples from patients
in my practice.

Case 1.
A 42-year-old female contact lens wearer was
referred to me for consultation for dry eye due
to irritation from dust created by construction
on a nearby office. She had swelling in the left
eye with severe discomfort and complaints
of dryness in both eyes for 5 weeks that was
getting progressively worse. She had initially
been placed on tobramycin-dexamethasone 0.3%/0.1% twice a day and had a 95%
improvement within the first week; however,
on reexamination, her IOP went up to 35.
She was then prescribed brimonidine-timolol
0.2%/0.5% (Combigan, Allergan) to decrease
the pressure. However, her symptoms worsened when she had an allergic reaction to the
brimonidine-timolol 0.2%/0.5%. Although the
drops were discontinued, her symptoms continued to worsen with significant discomfort
and redness, and she needed artificial tears
every hour.
By the time she saw me, it was her 11th
visit to a doctor in 5 weeks and she was
desperate for relief. I gave her a diagnosis of
allergic conjunctivitis, contact lens overwear,
and dry eyes. I discontinued all previous
drops and put her on loteprednol etabonate
ophthalmic suspension 0.25% every other day,
4 times a day, for 2 weeks; preservative-free
tears 4 times a day; and extra-strength overthe-counter olopatadine 0.7% (Pataday, Alcon)
twice a day. Within 1 week, she had great
improvement in all her symptoms and felt her
eyes were back to normal. She completed the
treatment course with complete resolution of
her symptoms and, much to her relief (and her
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referring provider’s), no increase in IOP.

Case 2.
A 78-year-old woman with a variety of medical
problems including multiple myeloma and
colon cancer was referred for evaluation of
severe dryness in both eyes. In particular, she
was experiencing copious tearing from her
right eye for the past several weeks, stating
that her eye watered so much it felt as though
she was looking through a “puddle.” The patient had been taking cyclosporine ophthalmic
emulsion 0.05% (Restasis, Allergan) for years,
which she felt helped her, and recently had
been given lifitegrast ophthalmic solution 5%
(Xiidra, Novartis) to use in addition to Restasis,
but she was still experiencing tearing. She also
was using artificial tears, warm compresses,
and over-the-counter olopatadine 0.1% for
allergic conjunctivitis.
On examination, the patient had evidence
of chronic inflammation including conjunctivochalasis and corneal staining. I kept her
on cyclosporine ophthalmic emulsion 0.05%
and added loteprednol etabonate ophthalmic
suspension 0.25% in both eyes 4 times a day
for 2 weeks. Within days, her tearing resolved
and her vision improved from 20/40 to 20/25.
The patient was very happy that she no longer
was tearing and was thrilled with the improvement in vision.

Conclusions
When it comes to prescribing steroids for
DED, I am much more proactive and confident
prescribing loteprednol etabonate ophthalmic
suspension 0.25% for my patients because
of its rapid onset and strong safety profile. I
have had great success with the drop in many
straightforward to complex cases, including
patients with glaucoma, and have had no
pressure increases measured at follow-up examination in my clinical experience so far. My
patients and I are impressed by how quickly it
works to quiet symptoms.
Having an on-label enhanced loteprednol
formulation for short-term use in treating the
signs and symptoms of DED is a welcome
addition to our armamentarium. Dry eye can
have a significant impact on patient quality of
Continues on page 10 : Dry eye
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BRIEF SUMMARY: Consult the
full Prescribing Information for
complete product information
available at www.tyrvaya-pro.
com.
INDICATIONS AND USAGE
TYRVAYATM (varenicline solution)
nasal spray is a cholinergic
agonist indicated for the
treatment of the signs and
symptoms of dry eye disease.
ADVERSE REACTIONS
Clinical Trials Experience:
Because clinical trials are
conducted under widely varying
conditions, adverse reaction
rates observed in the clinical
trials of a drug cannot be directly
compared to rates in the clinical
trials of another drug and may
not reflect the rates observed in
practice.
In three clinical trials of dry
eye disease conducted with
varenicline solution nasal
spray, 349 patients received at
least 1 dose of TYRVAYA. The
majority of patients had 31 days
of treatment exposure, with a
maximum exposure of 105 days.
The most common adverse
reactions reported in 82% of
TYRVAYA treated patients was
sneezing. Other common adverse
reactions that were reported in
>5% of patients include cough
(16%), throat irritation (13%), and
instillation-site (nose) irritation
(8%).
USE IN SPECIFIC POPULATIONS
Pregnancy: Risk Summary:
There are no available data
on TYRVAYA use in pregnant
women to inform any drug
associated risks. In animal
reproduction studies, varenicline
did not produce malformations at
clinically relevant doses.
All pregnancies have a risk
of birth defect, loss, or other
adverse outcomes. In the US
general population, the estimated
background risk of major birth
defects and miscarriage in
clinically recognized pregnancies
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is 2% to 4% and 15% to 20%,
respectively.
Data: Animal Data: Pregnant rats
and rabbits received varenicline
succinate during organogenesis
at oral doses up to 15 and 30
mg/kg/day, respectively. While
no fetal structural abnormalities
occurred in either species,
maternal toxicity, characterized
by reduced body weight gain, and
reduced fetal weights occurred
in rabbits at the highest dose
(4864 times the MRHD on a mg/
m2 basis).
In a pre- and postnatal
development study, pregnant rats
received up to 15 mg/kg/day of
oral varenicline succinate from
organogenesis through lactation.
Maternal toxicity, characterized
by a decrease in body weight
gain, was observed at 15 mg/kg/
day (1216 times the MRHD on a
mg/m2 basis). Decreased fertility
and increased auditory startle
response occurred in offspring at
the highest maternal dose of
15 mg/kg/day.
Lactation: Risk summary: There
are no data on the presence of
varenicline in human milk, the
effects on the breastfed infant,
or the effects on milk production.
In animal studies varenicline
was present in milk of lactating
rats. However, due to speciesspecific differences in lactation
physiology, animal data may
not reliably predict drug levels in
human milk.
The lack of clinical data
during lactation precludes
a clear determination of the
risk of TYRVAYA to an infant
during lactation; however, the
developmental and health
benefits of breastfeeding
should be considered along
with the mother’s clinical need
for TYRVAYA and any potential
adverse effects on the breastfed
child from TYRVAYA.
Pediatric Use: Safety and
efficacy of TYRVAYA in
pediatric patients have not been
established.
Geriatric Use: No overall
differences in safety or
effectiveness have been
observed between elderly and
younger adult patients.
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DRY EYE
( Continued from page 8 )

life and daily activities. Patients
are extremely grateful and
relieved to feel rapid relief from
their DED symptoms, especially when they experience dry
eye flares.
Lisa Nijm, MD, JD
E: lmnijm@uic.edu

Nijm is the founder and medical
director of Warrenville EyeCare &
LASIK, a clinical assistant professor
of ophthalmology at the Eye and Ear
Infirmary at UI Health in Chicago,
and creator of MDNegotiation.
com and RealWorldOphthalmology.
com. She is a consultant for Alcon,
Allergan, Kala Pharmaceuticals, and
Novartis.
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Varenicline nasal spray
approved as a treatment
for dry eye disease
Product stimulates basal tear production, restores
tear film homeostasis, and relieves symptoms

By Cheryl Guttman Krader, BS Pharm;
Reviewed by Marian Macsai, MD

The FDA’s approval of varenicline nasal
spray 0.03 mg (Tyrvaya, Oyster Point
Pharma) for the treatment of the signs
and symptoms of dry eye disease (DED)
brings to the management of this common condition a new therapeutic modality that is novel for both its mechanism
of action and mode of administration.
The new medication is recommended
to be used twice daily, sprayed once into
each nostril.
As a highly selective nicotinic acetylcholine receptor agonist, varenicline is
designed to bind to cholinergic receptors in the nasal mucosa and activate
the trigeminal parasympathetic pathway, resulting in increased production
of basal tear film.
Results from preclinical and clinical
studies show that varenicline nasal
spray induces goblet cell degranulation
and stimulates meibomian gland and
lacrimal gland secretion. Unlike most
prescription topical treatments for DED,
varenicline nasal spray 0.03 mg aims
to reestablish tear film stability/homeostasis, according to Marian Macsai, MD,
chief medical officer of Oyster Point
Pharma in Princeton, New Jersey.
“Tyrvaya brings innovation to patients...with DED,” Macsai explained.
“It is the first and only nasal spray
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approved for the treatment of the signs
and symptoms of DED, and it is the first
and only pharmacological approach
to cholinergic neuro-activation via the
trigeminal parasympathetic pathway.”
Macsai pointed out that as a new approach to drug delivery for DED, nasal
spray administration offers the benefit
of avoiding instillation of medication
onto an already irritated ocular surface.
“Acting through a novel mechanism
of action, Tyrvaya provides a clinically
meaningful increase in basal tear film
production to provide relief for [patients
with DED] as early as 4 weeks after
treatment initiation,” Macsai said. “The
clinical trial data also showed benefit
was achieved in a broad patient population of adults with mild, moderate, or
severe DED.”
Jeffrey Nau, PhD, MMS, president
and CEO of Oyster Point Pharma, said
the approval of Tyrvaya marks a step
forward for patients with DED and
eye care professionals by providing a
new treatment option for the signs and
symptoms of DED with a unique route
of administration by leveraging nerves
that can be accessed in the nose.
“In any therapeutic area, it is always
an exciting moment when you follow
the science and develop a truly innovative solution for patients that addresses an important medical need. This
approval marks that moment for the eye
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care community as we bring forward a whole
new way of treating dry eye disease through
a convenient nasal spray that activates the
body’s natural tear film production,” he said.
Nau added that the company currently
is looking forward to making the treatment
option available to eye care professionals and
their patients.

Basis for approval
The FDA approval of varenicline nasal
spray is based on findings from 3 randomized, masked, vehicle-controlled
clinical trials—MYSTIC (NCT03873246),
ONSET-1 (NCT03636061), and ONSET-2
(NCT04036292)—that included more than
1000 patients with mild, moderate, or
severe DED. The phase 2 MYSTIC study
was a single-site clinical trial study with a
12-week duration. ONSET-1 was a phase 2b,
vehicle-controlled dose-ranging study, and
ONSET-2 was a phase 3 pivotal trial comparing 2 concentrations of the varenicline nasal
spray against a placebo.
To be eligible for enrollment in these
studies, patients had to have a baseline
anesthetized Schirmer score of 10 mm/5 min
or less with a cotton swab nasal stimulation
and corneal fluorescein staining scores of
2 to 14. The patients also could have mild,
moderate, or severe symptom severity based
on having an eye dryness score (EDS) of 0
to 100. Patients in the ONSET studies had to
have an Ocular Surface Disease Index score
of 23 or higher.
Participants in the premarketing clinical

trials were predominantly female (74%) and
older adults (mean age 61 years). At baseline,
they had a mean anesthetized Schirmer score
of 5.1 mm/5 min and mean EDS of 59.3.
MYSTIC had a real-world design as it had
no placebo run-in period and patients were
allowed to use artificial tears during the study
period. Data on change in Schirmer score
in the MYSTIC trial showed improvement
as early as day 7, which was maintained
through the 12-week study without evidence
of tachyphylaxis.
The primary end point in both ONSET-1
and ONSET-2 was the proportion of eyes
achieving a 10 mm or greater increase in
Schirmer score from baseline to week 4.
It was met in both trials with statistical
superiority of varenicline 0.03 mg compared
with placebo (P ≤ .01). In ONSET-1, 52% of
patients treated with varenicline 0.03 mg met
the primary end point compared with 14% of
vehicle-treated controls. In ONSET-2, 47% of
patients treated with varenicline 0.03 mg and
28% of placebo-treated patients achieved a
10 mm or greater increase in Schirmer score
from baseline at week 4.
Mean change in Schirmer score from baseline to week 4 also was analyzed and shown
to be significantly greater in the varenicline
0.03 mg groups compared with placebo in
both ONSET-1 (11.7 vs 3.2 mm) and ONSET-2
(11.3 vs 6.3 mm) (P ≤ 0.01 for both comparisons).
Patients treated with varenicline 0.03 mg
also benefited with greater improvements
in EDS compared with controls. Changes in

EDS were assessed in the controlled adverse
environment in ONSET-1 and in the clinic environment in both ONSET trials. In addition,
a subgroup analysis stratifying patients into
those with mild-to-moderate or severe DED
based on their EDS showed that the benefit
was achieved regardless of disease severity
and that the magnitude of improvement was
greater in the severe group.

“The clinical trial data
showed benefit was achieved
in a broad population of
adults with mild, moderate,
or severe DED.”
Treatment with varenicline nasal spray
0.03 mg for a period of up to 105 days was
safe and well tolerated. Sneezing after administration was the most common adverse
effect associated with its use, being reported
by 82% of patients. With very few exceptions,
patients categorized the sneezing as mild. In
patients who reported sneezing, 98% rated
it as mild. No patients treated with Tyrvaya
discontinued their participation in the clinical
study due to sneezing. Other adverse effects
in the varenicline treatment groups included
cough, throat irritation, and instillation site
(nasal) irritation, and they occurred at rates of
5% to 16%.

View more dry eye content online:
Investigators have found that
a novel treatment for dry eye
disease in the form of a topical
formulation of estradiol drops
can reduce signs and symptoms
of DED in postmenopausal
women for at least 3 months.
Go to: ophthalmologytimes.
com/view/study-targets-dryeye-disease-in-postmenopausalwomen
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Aldeyra Therapeutics has
achieved primary endpoint of
ocular redness in its randomly
assigned, double-masked,
vehicle-controlled Phase 2
clinical trial for DED.
Go to: ophthalmologytimes.
com/view/clinical-trial-fortreatment-of-dry-eye-diseaseclears-phase-2-hurdle
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Combining laser with MIGS
to impact intraocular pressure
Surgeons can perform several procedures with cataract surgery
By Sebastian B. Heersink, MD:
Special to Ophthalmology Times®

creates much less inflammation and the
effect appears to be quite robust. I have
not had issues with hypotony, and
inflammation has only been an issue
Elevated intraocular pressure (IOP)
in very limited cases, such as a patient
is the most significant risk factor for
with uveitic glaucoma, and these
developing glaucoma and the only
cases were able to be controlled with
known risk factor that is currently
Sebastian B.
Heersink, MD
topical steroids.
treatable. In patients who already
In more advanced glaucoma
have glaucoma, reducing IOP slows
cases, when I am targeting a bigger reduction
the progression of the disease.1
in IOP, I use the Cyclo G6 Laser (Iridex) with
I am primarily a cataract and refractive
the continuous wave G-Probe delivery device
surgeon with a high-volume practice in Dothan,
(Iridex). The continuous wave laser energy is
Alabama. People travel from far away for cataabsorbed by melanin in the ciliary processes,
ract surgery and are usually referred by optomand coagulative necrosis of the ciliary body
etrists. When we do the cataract procedures, we
reduces aqueous production. I have found the
also have this 1 chance to improve their IOP.
process to be effective and repeatable, but it
When patients come in with early to modinvolves tissue ablation and there can be more
erate glaucoma, I combine laser with several
inflammation than with the MicroPulse CPC.
minimally invasive glaucoma surgeries (MIGS).
More commonly, for mild to moderate
In over 90% of cases, I perform MicroPulse
glaucoma, I use the MicroPulse P3 delivery
cyclophotocoagulation (CPC) as well as a
device with the Cyclo G6 Laser to perform
canaloplasty and a trabecular meshwork (TM)
transscleral laser therapy (TLT). MicroPulse
bypass. In my experience, the effect of the
technology divides the laser beam into micombination is additive.
crosecond bursts that are interspersed with
I use either iStent (Glaukos) or Hydrus (Ivanlonger resting intervals. This allows the tissue
tis) to allow aqueous fluid to bypass the TM and
to cool between pulses and reduces thermal
flow out. The canaloplasty, using the Omni Surbuildup within the tissue targeted by the laser.
gical System (Sight Sciences), dilates Schlemm
MicroPulse lasers do not cause thermal necanal and the collector channels to enhance the
crosis.3,4 Instead, they create a stress response
natural outflow system. The combination of TM
bypass stents and canaloplasty with cataract
that induces a biological effect.4
extraction has been shown to be more effective
In my opinion, MicroPulse TLT is an
at lowering IOP than the TM bypass alone with
underutilized nonincisional treatment,
cataract extraction.2
although its use is increasing. Iridex reports
that 180,000 patients have been treated with
I also do CPC procedures, and there are a
MicroPulse TLT in 80 countries. I have started
lot of misconceptions about these treatments.
using the procedure more often and earlier in
Some think of CPC as an aggressive, end-stage
the overall IOP reduction process. MicroPulse
procedure that can cause significant adverse
TLT is 60% to 80% successful at lowering IOP
effects and inflammation. A decade ago, CPC
by at least 20%.5,6
was seen as a last resort. Now that you do not
have to use as much power, the procedure
For MicroPulse TLT treatment, I have
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increased my power setting from 2000 mW
to 2500 mW and slowed the speed of the
3 sweeps I do across each hemisphere to
deliver more power to the tissues. This is a
manufacturer recommendation, and I find it
to be more effective.
Using the recommended 31.3% duty cycle,
I now treat each hemisphere for 60 to 80
seconds by doing 3 sweeps of 20 to 25 seconds
each. I avoid about 30 degrees at the 3 o’clock
and 9 o’clock position because there are long
ciliary nerves there.
I am now using the revised MicroPulse P3
Probe. It is a little thinner and it is easier to
position, especially in patients with deep set
eyes. It has 2 plastic pieces—which look a little
like bunny ears—that are placed on the limbus
and help with alignment. It is very straightforward and quick.
I prefer to operate in an ambulatory surgery
center, and I do the CPC laser in the preoperative area, after the patient has received a
peribulbar block, while the operating room
is being prepared. This has created a very
efficient flow for us.
After the cataract extraction and the other
MIGS treatments, the postoperative procedure
is identical to my usual cataract postoperative
regimen, which is generally an intracameral steroid and antibiotic and a nonsteroidal
anti-inflammatory drop for 1 month. Slightly
fewer than 5% of patients develop cystoid
macular edema (CME). This includes all patients, even those with epiretinal membrane
and diabetes, so the rate of CME doesn’t seem
to be any different than the standard cataract
populations in my hands.
There is a less than 10% risk of postoperative hyphema with canaloplasty and trabecular bypass shunts. One tip when doing shunts
Continues on page 16 : MIGS
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Artificial DMEK could help tackle
endothelial donor tissue shortage

New acrylic implant provides option for patients with endothelial dysfunction
By Victor A. Augustin, MD;
Maximilian K. Köppe, MD; and
Gerd U. Auffarth, MD, FEBO;

such as primary or secondary graft
failure, immunological graft rejection, and interface keratitis remain
a challenge and can have a negative
Special to
impact on the procedure.8,11,12
Ophthalmology Times®
Donor tissue preparation and
insertion
into the anterior chamMore than 115 years ago, in 1905,
Victor A. Augustin, MD
ber are routine. However, rupture
Eduard Zirm successfully performed
of the EDM during preparation can
the first corneal transplantation.1
lead to graft loss, which can delay
Penetrating keratoplasties remained
surgical intervention and disrupt
the gold standard for the treatment
organizational processes in a clinic.12
of a variety of corneal conditions for
much of the 20th century.
Furthermore, prolonged or careIn 1998, Melles and colleagues
Maximilian K. Köppe, MD less manipulation of the EDM in
successfully attached a posterior
the anterior chamber can lead to
lamellar graft consisting of stroma,
significant endothelial loss with
Descemet membrane, and endothepotential primary or (early) secondary
lium to the posterior surface of the
graft failure.12
cornea, which initiated a new era
According to a report published
in the treatment of corneal diseases
by the German Keratopathy Regisprimarily affecting the endothelium.2
try, the majority of keratoplasties
Gerd U. Auffarth,
performed these days are posterior
In 2006, Melles et al first described
MD, FEBO
lamellar keratoplasties; only 30%
the selective transplantation of the
are penetrating keratoplasties.13 Additionally,
endothelium and Descemet membrane (EDM).3
because human donor corneas are in constant
Descemet membrane endothelial keratoshort supply,10 there is a need for alternative,
plasty (DMEK) involves the surgical removal
of the diseased endothelial layer as well as
universally available treatment options.
the diseased Descemet membrane from the
In 2018, Kinoshita et al proposed the
posterior corneal stroma.4 In comparison
injection of cultured human corneal endothelial cells supplemented with a ρ-associated
with traditional full-thickness or penetrating
protein kinase inhibitor into the anterior
keratoplasty, DMEK gives the patient faster
chamber to increase corneal endothelial
visual recovery, better refractive outcome and
5-7
cell density.14 A 5-year follow-up published
tectonic integrity.
in 2020 by Numa et al confirmed the safety
Endothelial keratoplasties such as DMEK
and efficacy of this approach, however, it was
are the gold standard in endothelial dysfunctested only in a very small number of patients
tion,8 including Fuchs endothelial dystrophy,8
and further long-term data do not yet exist.15
pseudophakic bullous keratopathy,9 graft
failure after penetrating or endothelial keratoAnother technique with no need for donor
plasty,9 pseudoexfoliation syndrome keratopcorneal tissue is Descemet membrane stripping only (DSO) with or without the topical
athy,9 and endothelial decompensation due to
10
treatment of ρ kinase inhibitors. DSO involves
congenital glaucoma. Known complications
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removing a small area of central endothelium
that has become dysfunctional without performing an endothelial keratoplasty.16
This method was successful in a small
number of patients with Fuchs endothelial
dystrophy but its long-term efficacy has yet
to be evaluated.16 A very limited number of
patients are eligible for this method because
of the need for healthy peripheral endothelial
cells as well as central corneal guttae.
A novel approach involves the implantation
of an artificial endothelial layer to the posterior aspect of the cornea.
The EndoArt (EyeYon Medical) is a hydrophilic acrylic, dome-shaped permanent
implant, 6 mm in diameter and 50 m thick,
specifically designed to replace the diseased
corneal Descemet-endothelium layer. Implanting the lamella on the posterior surface
of the cornea replaces the diseased endothelium and impedes the transfer of fluids into the
central stroma. By covering about 40% of the
back corneal surface, blocking the influx of
fluids as well as epithelial evaporation leads
to a reduction in corneal oedema to restore
corneal homeostasis.
This artificial endothelial layer—which has
been awarded a breakthrough therapy designation by the FDA, China’s Innovative Device
Status, and CE certification—could provide
a paradigm shift in the treatment of patients

FIGURE 1. The implant.
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with endothelial failure while eliminating the
need for human donor tissues.
The Department of Ophthalmology of the
University Eye Clinic in Heidelberg, Germany, was one of the first centers to implant
this innovative device, with patients having
completed 2 years of follow-up. The initial
long-term evaluations are promising and
demonstrate good safety and efficacy results.
The implant is undergoing a first-in-human,
multicenter trial across Europe and Asia.

A

C

B

857 µm

D

857 µm

Surgical technique
A 9-mm ring marks the central corneal
surface to outline the peripheral extent of
the Descemet membrane excision. With 2
paracentesis incisions made at the 10 o’clock
and 2 o’clock positions, the implant is folded
into the cartridge of an IOL-injector and is
then injected through a 2.2-mm clear cornea
incision into the anterior chamber of the eye.
The lamella then unfolds itself and is manually positioned onto the posterior corneal
surface using an air bubble technique, similar
to a DMEK procedure.
Unlike a human donor lamella, the implant
can be touched and moved by the surgeon using a cannula without compromising its func-

MIGS
( Continued from page 14 )

and stents is to leave the pressure somewhat
higher at the end of surgery. It will reduce
reflux into the anterior chamber. Now that I do
this, targeting a maximum pressure of 25 mm
Hg, my hyphema rate is probably between 2%
and 4%.
After I perform the procedures, follow-up
consultations are carried out by the patient’s
referring doctor, which is sometimes hours
away from my practice. This makes it especially important for us to use procedures that
will not cause pressure spikes or leave the
patient’s eyes inflamed.
Along with sending back patients who
have quiet, unproblematic eyes, successful
comanagement requires communication and
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FIGURE 2. Slit-lamp
pictures and OCT
images before (A+C)
and 12 weeks after
implantation (B+D).
Significant corneal
oedema is shown in
A and quantified via
OCT in C. Marked
resolution of corneal
oedema 12 weeks after
implantation is shown in
B. Significant reduction
in corneal thickness
is measured by means
of OCT in D. The white
arrows show the
outlines of the implant
on the posterior surface
of the cornea in B and D.
(Images courtesy of
IVCRC Heidelberg)

tion. The experienced corneal surgeon who
is already familiar with the DMEK procedure
should be able to place the implant without
the need for extra training. Cataract surgeons
may require a few extra training sessions.
A 79-year-old man presented to our
clinic after complicated cataract surgery at a
private practice. DMEK was not a treatment
option because of his wide and non–light

education. Before the procedure, the referring
doctor should know you do CPC laser and MIGS
procedures. They can then begin prepping
the patients, both through discussions and by
initiating medication for patients with mild to
moderate glaucoma, as insurance companies
require patients be on medication before they
have a trabecular bypass stent procedure.
While patients are having cataract surgery,
we are really doing them a service if we also address glaucoma, which is a long-term threat to
their vision. I support being proactive and using
all 3 procedures together. In my experience,
this has been very safe and effective, and over
60% of patients are off drops and at target IOP.
Sebastian B. Heersink, MD
P: 800-467-1393

Heersink is an ophthalmologist with Eye Center South
in Dothan, Alabama.
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reactive pupil and anterior synechiae. The
patient was complaining of decreased vision.
On examination, the patient showed significant corneal oedema with corneal bullae
and reminiscent lens material in the anterior
chamber of the left eye. The patient perceived
finger count with the left eye. An epiretinal
gliosis was present on both eyes, and the
Continues on page 18 : DMEK
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Indications and Usage
For steroid responsive inﬂammatory ocular
conditions of the palpebral and bulbar conjunctiva,
cornea, and anterior segment of the globe and
chronic anterior uveitis, corneal injury from
chemical, radiation or thermal burns, or penetration
of foreign bodies for which a corticosteroid is
indicated and where the risk of superﬁcial bacterial
ocular infection is high or where there is an
expectation that potentially dangerous numbers
of bacteria will be present in the eye.

Important Safety Information
CONTRAINDICATIONS:
Most viral disease of the cornea and conjunctiva
including epithelial herpes simplex keratitis
(dendritic keratitis), vaccinia, and varicella, and
also in mycobacterial infection of the eye and fungal
disease of ocular structures. Hypersensitivity to any
components of the medication.

WARNINGS & PRECAUTIONS:
• IOP increase – Prolonged use may result in
glaucoma with damage to the optic nerve,
defects in visual acuity and ﬁelds of vision.
IOP should be monitored.

• Aminoglycoside sensitivity – Sensitivity to

topically applied aminoglycosides may occur.

• Cataracts – Posterior subcapsular cataract
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• Delayed healing – May delay healing and

increase the incidence of bleb formation.
Perforations of the cornea or sclera have
occurred. Slit lamp biomicroscopy, and
ﬂuorescein staining should be conducted.

• Bacterial infections – May suppress host

response and increase secondary ocular
infections. In acute purulent conditions,
steroids may mask infection or enhance existing
infection. If signs and symptoms fail to improve
after 2 days, the patient should be re-evaluated.

• Viral infections – Use with history of herpes

The development of secondary infection has
occurred. Fungal infections of the cornea may
occur. Secondary bacterial ocular infection following
suppression of host responses also occurs.

• Fungal infections – Fungal infections of the

Non-ocular adverse events (0.5% to 1%) included
headache and increased blood pressure.

simplex requires great caution. The course
and severity of many viral infections of the eye
(including herpes simplex) may be exacerbated.

cornea may occur and should be considered
in any persistent corneal ulceration.

• Use with systemic aminoglycosides –

Total serum concentration of tobramycin
should be monitored.

ADVERSE REACTIONS:
The most frequent adverse reactions (<4%) to
topical ocular tobramycin are hypersensitivity and
localized ocular toxicity, including eye pain, eyelid
pruritus, eyelid edema, and conjunctival hyperemia.
The reactions due to the steroid component are
increased intraocular pressure with possible
development of glaucoma, and infrequent
optic nerve disorder; subcapsular cataract;
and impaired healing.
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Randomized, investigator-masked, active-controlled,
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patients who had moderate to severe blepharitis/
blepharoconjunctivitis.1
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study of 987 patients receiving a single dose of
TOBRADEX ST or TobraDex ophthalmic suspension.2
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TOBRADEX® ST (tobramycin/dexamethasone ophthalmic suspension) 0.3%/0.05%
Brief Summary
This Brief Summary does not include all the information needed to use TOBRADEX ST
safely and effectively. Please see Full Prescribing Information for TOBRADEX ST at
MyTobraDexST.com.
INDICATIONS AND USAGE
TOBRADEX ST is a topical antibiotic and corticosteroid combination for steroidresponsive inflammatory ocular conditions for which a corticosteroid is indicated and
where superficial bacterial ocular infection or a risk of bacterial ocular infection exists.
Ocular steroids are indicated in inflammatory conditions of the palpebral and bulbar
conjunctiva, cornea and anterior segment of the globe where the inherent risk of steroid
use in certain infective conjunctivitides is accepted to obtain a diminution in edema and
inflammation. They are also indicated in chronic anterior uveitis and corneal injury from
chemical, radiation or thermal burns, or penetration of foreign bodies.
The use of a combination drug with an anti-infective component is indicated where the
risk of superficial ocular infection is high or where there is an expectation that potentially
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Hypersensitivity: Hypersensitivity to any component of the medication.
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IOP increase: Prolonged use of corticosteroids may result in glaucoma with damage to the
optic nerve, defects in visual acuity and fields of vision. IOP should be monitored.
Aminoglycoside sensitivity: Sensitivity to topically applied aminoglycosides may occur.
Cataracts: May result in posterior subcapsular cataract formation.
Delayed healing: May delay healing and increase the incidence of bleb formation after
cataract surgery. In those diseases causing thinning of the cornea or sclera, perforations
have been known to occur with the use of topical steroids.
Bacterial infections: May suppress the host response and thus increase the hazard of
secondary ocular infections. In acute purulent conditions, steroids may mask infection or
enhance existing infection. If signs and symptoms fail to improve after 2 days, the patient
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Fungal infections: Fungal infections of the cornea are particularly prone to develop with
long-term use. Fungal invasion must be considered in any persistent corneal ulceration.
Use with systemic aminoglycosides: Use with systemic aminoglycoside antibiotics requires
monitoring for total serum concentration of tobramycin.
ADVERSE REACTIONS
The most frequent adverse reactions to topical ocular tobramycin (TOBREX®) are
hypersensitivity and localized ocular toxicity, including eye pain, eyelids pruritis, eyelid
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Similar reactions may occur with the topical use of other aminoglycoside antibiotics.
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and increased blood pressure.
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cataract; and impaired healing.
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patient had received cryotherapy
on the left eye due to a retinal tear
10 years earlier.
Retinal optical coherence tomography imaging revealed a preexisting macular oedema, which
is currently the limiting factor for
visual improvement. The patient
is being treated with peribulbar
injections of steroids, and further
visual improvement is expected.

Conclusions
This technique shows that an
artificial endothelial layer is
feasible for treatment of patients
with endothelial dysfunction. This
shows promise for overcoming
the worldwide shortage of donor
endothelial tissue. Furthermore,
in cases where endothelial keratoplasty may not be possible,
this may be a readily available
treatment option.
Victor A. Augustin, MD
E: vic.augustin@googlemail.com
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Durable therapies for diabetic macular
edema amid COVID-19 pandemic
Patients’ reluctance to visit clinic pushes retina specialists to optimize therapy
By Caesar K. Luo, MD, FACS, FASRS

During the earliest stages of the COVID-19
pandemic, some patients with diabetic
macular edema (DME) were reluctant to visit
the office for therapy or monitoring. The risks
of complications secondary to COVID-19
infection are elevated among patients with
comorbidities such as diabetes. Further, the
high burden of care associated with DME has
led to undertreatment among real-world patients1—a dynamic almost certainly exacerbated by the aforementioned reluctance to visit
the clinic. Given these facts, retina specialists
should strive to optimize therapy that reduces
exposure risk and burden while still providing
excellent outcomes.
Patients with DME commonly undergo
therapy with anti-VEGF agents, focal laser
application, or steroids. Retina specialists need
to weigh the benefits of each treatment option
in light of the ongoing pandemic.

Anti-VEGF therapy
Patients with DME undergoing therapy
with anti-VEGF agents may need to make
frequent visits to the clinic to get effective
outcomes, increasing the risk of exposure
and causing inconvenience for those who
are of working age. Data show that regardless of the anti-VEGF agent they choose,
real-world patients have visual outcomes that
are inferior to those of patients in randomized controlled trials.2 In the LUMINOUS
trial (NCT01318941), patients who received
at least 5 injections per year gained significantly more letters than those who received
4 or fewer injections per year (6.9 vs 0.5).3
These results were underscored by those of
a later study by Pitcher et al, who found that
patients with DME who received 7 injections
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gained 8.0 mean letters, whereas those who
received less therapy gained only 3.7 letters
(P < .001).4

Focal laser application
In a tightly controlled clinical trial, patients
return to the clinic for treatment according to
the study protocol. However, real-world evidence demonstrates that patients who do not
receive frequent treatment struggle to regain
vision. Patients and clinicians who wish to
avoid frequent office visits might turn to focal
laser therapy for DME. Although focal laser is
effective in some cases for treating DME, its
inability to treat the surrounding tissue creates
an environment in which extrafoveal fluid associated with DME resolves while DR remains
active in the periphery.

Steroid options
If reducing treatment burden is part of what
drives decision-making, then retina specialists
may wish to explore steroid therapy. Pivotal
trials for both the intravitreal fluocinolone
acetonide implant 0.19 mg (Iluvien, Alimera
Sciences)5 and the intravitreal dexamethasone
implant 0.7 mg (Ozurdex, Allergan)6 showed
that sustained-release steroid implants were
superior to sham therapy for DME. Ozurdex,
which was studied as a 6-month therapy,
is approved for the treatment of DME in
pseudophakic patients or in those who are
scheduled for cataract surgery.7 Iluvien, which
is designed to elute fluocinolone acetonide
for approximately 36 months, is indicated for
patients with DME who have previously been
treated with a course of corticosteroids and
did not have a clinically significant rise in IOP.8
Often clinicians will administer Iluvien after determining that the patient’s disease responds to
corticosteroids, allowing for a longer duration of
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treatment—and, in the COVID-19 era, reduced
risk of transmission in the retina clinic.
Clinicians may wish to consider moving
Iluvien further up in their decision tree for
the treatment of DME. In a 24-month interim
analysis of the prospective, observational,
real-world study PALADIN (NCT02424019),
investigators found that treatment with Iluvien
resulted in a mean visual improvement of 1
to 3 letters, improved central subfield thickness, and fewer DME treatments. Fifty-one
percent of patients required no treatment
or 1 treatment during the follow-up period
and a majority of patients required no rescue
treatment at 1 year.9 The case below illustrates
how Iluvien therapy may result in no need for
further treatment.

Patients with DME commonly undergo
therapy with anti-VEGF agents, focal
laser applications or steroids. Retina
specialists need to weigh the benefits
of each treatment option in light of the
ongoing pandemic.
Among DME patients who struggle with follow-up appointments, Iluvien therapy may be
more effective than anti-VEGF therapy at reducing the risk of vision-threatening complications
of proliferative retinopathy. In a time-matched,
consecutive series of the aggregated Vestrum
database from January 2013 to February 2021,
my research team and I found that patients
with DME who had at least a 6-month break in
follow-up progressed to proliferative diabetic
retinopathy at rates of 1% and 10% for those
undergoing Iluvien or anti-VEGF therapy,
respectively.10 Also, new vitreous hemorrhage
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was present upon return in more patients
undergoing anti-VEGF therapy (6%) compared
with Iluvien therapy (< 1%).10
In light of these new data, it is important
that clinicians give careful consideration and
weigh the high treatment burden of frequent
anti-VEGF therapy against the benefits of
36-month sustained treatment with Iluvien.
Increasing our field’s use of Iluvien in the treatment of DME may satisfy our patients’ request
for fewer office visits while also maximizing
patient therapy.

Case
A 73-year-old woman with a history of

vitrectomy and membrane peel presented in
2017 with 20/50 VA and DME (Figure 1). The
patient was lost to follow-up and returned
in 6 months with 20/60 VA and worsened
edema. I elected to administer Ozurdex, and
she returned in 1 month with 20/40 VA and
improved edema (Figure 2).
Five months after she received the Ozurdex, her DME had recurred and VA dipped to
20/80 (Figure 3). Given her previous positive
functional and anatomic response to steroid
therapy, I proceeded with Iluvien administration. Her IOP at the time of the Iluvien administration was 18, with a cup to disc ratio
of 0.4. She returned in 1 month with 20/40

1

VA and resolution of the macular edema.
At her most recent visit (September 2021),
which was 3 years after receiving Iluvien,
her VA was 20/25 and her anatomy showed
evidence of disease quiescence (Figure 4).
Part of the reason this patient is noteworthy is that she was lost to follow-up for
nearly a year during the COVID-19 pandemic,
largely due to her discomfort with coming in
to the office. Upon her return, her IOP was
15 with a stable cup to disc ratio. During that
period, her macular edema was controlled
with Iluvien therapy and her VA had actually
improved from 20/40 to 20/25.
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FIGURE 1. Optical coherence tomography imaging showed evidence of macula edema.
FIGURE 2. One month after Ozurdex administration, the patient’s anatomy showed signs of resolution.
FIGURE 3. The patient’s edema recurred 5 months after she received Ozurdex. At this appointment, Iluvien was administered.
FIGURE 4. The patient’s anatomy was stable 3 years after Iluvien was administered, and VA was 20/25.
(Images courtesy of Caesar K. Luo, MD, FACS, FASRS)
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FDA approves Dextenza for ocular
itching from allergic conjunctivitis
Preservative-free intracanalicular insert is first to be used in physician’s office
By Lynda Charters;
Reviewed by Steven Silverstein, MD

The FDA has approved the supplemental new
drug application for Ocular Therapeutix’s
dexamethasone ophthalmic insert 0.4 mg
(Dextenza).
This approval increases the drug’s approved uses to 3. The most recent approval
means dexamethasone ophthalmic insert
0.4 mg can now be used intracanalicularly to
treat ocular itching from allergic conjunctivitis; the 2 other approved uses are for ocular
pain after surgery and ocular inflammation
after surgery.
The approval to treat itching associated
with allergic conjunctivitis was announced a
week ahead of the planned announcement.
Dexamethasone ophthalmic insert 0.4 mg

method to deliver steroids that benefits
patients with ocular itching associated with
allergic conjunctivitis.
In addition, the potential benefit is huge.
Previous studies have estimated that 10 million individuals in the US present each year
with the complaint of inflammation associated with allergic conjunctivitis caused by
seasonal and perennial allergens.1-3
“Using skills that all ophthalmologists already possess, we now have the opportunity
to remove the patient from drug administration thus eliminating [nonadherence] as a potential cause of treatment failure,” said Steven
Silverstein, MD, who was an investigator in
the phase 3 trial of dexamethasone ophthalmic insert 0.4 mg.4 “We found remarkable
success in the reduction or elimination of the
signs and symptoms of allergic conjunctivi-

is the first, FDA-approved, physician-administered intracanalicular insert that delivers a
preservative-free drug to treat ocular itching
associated with allergic conjunctivitis. One
administration can last for up to 30 days.
According to Michael Goldstein, MD, president of ophthalmology and chief medical
officer at Ocular Therapeutix, allergic conjunctivitis is a common condition.
“We are really excited about this label
expansion and the potential benefits for
patients,” he said in a news release. “The use
of topical steroids is an important part of our
current clinical armamentarium in the treatment of allergic conjunctivitis.”
A major advantage of the treatment, Goldstein noted, is that dexamethasone ophthalmic insert 0.4 mg provides an office-based,
physician-administered, preservative-free
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tis in the phase 3 study during allergen
challenge.”
Steven Silverstein, MD
P: 816/358-3600
E: ssilverstein@silversteineyecenters.com

Silverstein is in private practice in
Kansas City, Missouri.
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A successful history
Dexamethasone ophthalmic insert 0.4
mg (Dextenza, Ocular Therapeutix)
originally was approved by the FDA in
November 2018 to treat ocular pain after
ophthalmic surgery. In June 2019, it was
approved to treat ocular inflammation
after ophthalmic surgery.
The latest approval of the drug to
treat ocular itching associated with
allergic conjunctivitis was based on the
results of 3 randomized, multicenter,
vehicle-controlled studies with a total of
255 participants.1-3 All participants had
a positive history of ocular allergies and
positive skin test reaction to perennial
and seasonal allergens.
“In all 3 trials, Dextenza demonstrated
lower mean ocular itching scores compared with the vehicle group at all time
points throughout the study duration of
up to 30 days,” the investigators said. “In
2 of the 3 studies, a higher proportion
of patients had significant reductions in
ocular itching on day 8, at 3 minutes, 5
minutes, and 7 minutes after the challenge in the Dextenza group compared
[with] the vehicle group.”

Safety track record
The safety profile also was found to be
favorable, and patients in all 3 studies
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tolerated the drug well.
When the data from the 3 studies were
pooled, the most common ocular events
were increased IOP in 3% of participants and increased lacrimation, ocular
discharge, and reduced visual acuity in
1% of participants each. Headache was
the most common nonocular adverse
reaction to dexamethasone ophthalmic
insert 0.4 mg in 1% of the patient population treated for allergic conjunctivitis. The
FDA approval was based on the results
of a study conducted by McLaurin et
al published in the American Journal of
Ophthalmology.5
Importantly, dexamethasone ophthalmic insert 0.4 is contraindicated in
patients with active corneal, conjunctival,
or canalicular infections, including epithelial herpes simplex keratitis (dendritic
keratitis), vaccinia, varicella, mycobacterial infections, fungal diseases of the eye,
and dacryocystitis.
“I am very excited about onboarding
dexamethasone ophthalmic insert 0.4 for
the treatment of allergic conjunctivitis in
our clinics, as I have thoroughly enjoyed
its potency and efficacy in surgery,” said
Steven Silverstein, MD, an ophthalmologist in private practice who served as an
investigator in the phase 3 trial.
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New presbyopia-correcting IOL
provides spectacle independence

Lens combines diffractive multifocal and extended depth-of-focus properties
By Filomena J. Ribeiro, MD,
PhD, FEBO;
Special to Ophthalmology
Times®

In a recent prospective case
series, my colleagues and I
evaluated 3-month outcomes in
27 patients undergoing bilateral
implantation of the ZFR00V
lens (Tecnis Synergy; Johnson
& Johnson Vision).1 This new
intraocular lens (IOL) (Figure)
combines the advantages of diffractive multifocal and extended-depth-of-focus (EDOF) IOLs.
Like other EDOF lenses, the
elongated focus provides a
more natural range of vision
while minimizing dysphotopsia
symptoms. However, because it
also has diffractive optics like
multifocal IOLs, the hope was
that this lens would improve
near vision over EDOF lenses.
Our study suggests that these
goals have indeed been met.
Patients were followed at 1
day, 1 month, and 3 months
after surgery. Uncorrected
and distance-corrected visual
acuity were measured under
various lighting conditions at
far, intermediate (66 cm), and
near (40 cm). Quality of vision,
visual symptoms, satisfaction,
and spectacle independence
were reported by patients via
questionnaires at 3 months.
Defocus curves were also generated at the 3-month visit. The
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study was conducted prior to
the availability of the toric version of this lens, so all patients
less than or equal to 0.75 D of
astigmatism preoperatively.

FIGURE

A SYNERGY IOL IMPLANTED IN THE EYE.

Visual acuity
At 3 months, under photopic
conditions, the mean monocular
uncorrected distance acuity was
0.04 logMAR; mean uncorrected intermediate was 0.04, and
mean uncorrected near was
0.05. Distance-corrected acuity
was 0.03 and 0.00 at intermediate and near, respectively.
Under mesopic conditions,
distance-corrected acuity was
−0.01 for distance and 0.07
for near (Table). Uncorrected
distance acuity of 20/32 (0.20
logMAR) or better was achieved
by 96% of patients.
These distance results are
better than those reported
for multifocal IOLs in several
published papers.2,3 Our results
were better at intermediate
and near than the FineVision
trifocal4 and better at near than
the PanOptix trifocal or the
combination of Tecnis Symfony/
ZMB00 lenses.5 The near vision
is significantly better than has
been reported with Tecnis Symfony, with similar intermediate
and distance results.6
It was exciting to see that
patients did not lose distance
vision in mesopic lighting
conditions, as this has histori-

(Image courtesy of Filomena J. Ribeiro, MD, PhD, FEBO)

cally been a weak point for multifocal IOLs.
The defocus curve was broad and smooth,
demonstrating that the IOL provides 20/40
(0.30 logMAR) or better vision from +1.00 to
−4.00 D and 20/25 (0.10 logMAR) or better
from +0.05 to −3.00 D.

Patient-reported outcomes
At 3 months, none of the patients reported
using spectacles for distance, and 96% were
totally spectacle independent at all distances.
One patient (3.7%) said he used glasses for
near and occasionally for intermediate.
Although some patients experienced glare,
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halo, or starbursts, as we would expect with
diffractive optics, no patient rated their night
vision symptoms as “severe” or “very bothersome.” Eighty-nine percent of patients were
fairly to very satisfied with their vision.
We have come to expect an inverse relationship between near vision and nighttime
quality of vision. Typically with multifocal
IOLs, better near vision is associated with
TABLE

MONOCULAR VISION AT 3 MONTHSA
Preop

3 months

Photopic
Uncorrected visual acuity
Distance

0.30 ± 0.15

0.04 ± 0.10

Intermediate

0.04 ± 0.09

Near

0.05 ± 0.13

Corrected/distance-corrected acuity
Distance

0.22 ± 0.13

–0.02 ± 0.07

Intermediate

0.03 ± 0.11

Near

0.00 ± 0.08

Mesopic, corrected/distance corrected
Distance
Near

–0.01 ± 0.05
0.30 ± 0.12

0.07 ± 0.09

Right eyes, logMAR.

a

higher rates of dysphotopsia, but we did not
find that to be the case with this lens.

Personal impressions
In my practice, this new lens has expanded
the pool of candidates for presbyopia-correcting IOLs to include those with very high near
demands. In the past, low to moderate myopes
who remove their glasses to read and hyperopes who are accustomed to a large magnification for near have been very difficult to satisfy
with presbyopia-correcting IOLs.
Those who are short in stature or have
short arms also demand very close near
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vision that has been hard for us to provide.
Because of its EDOF range from near to intermediate, this lens can satisfy these patients
as well as those who prefer a more traditional
near point.
In fact, the lens’ wide range for near vision
means that patients do not need to experiment to find the best distance to hold their
phone or the newspaper—they can just read
at their normal distance. That has reduced
the amount of time I need to spend on patient education and handholding after surgery
and increased the proportion of happy faces I
see at follow-up visits.
The good acuity and quality of intermediate vision are also extremely important
to me. Intermediate vision tends to be an
afterthought for clinicians because it is not
a standard part of our exam in the way that
distance and near acuity are. However, the
reality is that much of our patients’ lives
happen at intermediate range.

Patients to exclude
As with any lens that incorporates diffractive
technology, we should exclude patients as
candidates for this lens if they have any other
ocular pathology, such as glaucoma or macular issues. Surgeons implanting the new IOL
should target emmetropia rather than minior micromonovision, as some have done with
other presbyopia-correcting IOLs, to ensure
good near vision.
In fact, a myopic result risks compromising
distance acuity, so I generally aim for the
lowest positive predicted refraction (closest to
plano). Additionally, my personal preference
for this and all presbyopia-correcting IOLs is
bilateral implantation.
With neuroadaptation and binocular summation, we see further gains in vision and
satisfaction at 3 and 6 months with these advanced IOLs compared to largely unchanged
vision at that point after monofocal IOL
implantation. This is a welcome new addition
to the expanding portfolio of presbyopia-correcting IOLs.
Filomena J. Ribeiro, MD, PhD, FEBO
E: filomenajribeiro@gmail.com

Ribeiro is head of the Ophthalmology Department
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at Hospital da Luz in Lisbon, Portugal. This study
was funded by a research grant from Johnson &
Johnson Vision; she has no other financial relationships to disclose.

TAKE-HOME: A new IOL combines

the advantages of diffractive
multifocal and extended-depthof-focus lenses, providing a
natural range of vision.
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Dry eye severity, treatment varies
among ethnic minority patients

Investigators hope future research can focus on public health concerns of disease
By Louise Gagnon;
Reviewed by David Cui

Patients who are members of racial and ethnic
minority groups present clinically with worse
objective measures of dry eye than patients
who do not belong to these groups, according
to poster research presented at the annual
meeting of the Association for Research in
Vision and Ophthalmology.
“Dry eye is a condition that is very prevalent
and very expensive to treat,” said David Cui,
a medical student at Penn State College of
Medicine in Hershey, Pennsylvania, one of the
study’s investigators, and a research assistant at
Johns Hopkins University School of Medicine in
Baltimore, Maryland.
Cui noted that estimates of global prevalence
for dry eye range from 5% to 50%, and the
disease is a leading cause for patient visits to an
eye care clinician. In the United States, the estimated price tag associated with dry eye disease
treatment is $3.8 billion annually, representing
a substantial stress on the country’s health care
system, said Cui.
Cui noted the need to look at the topic of
race, whether it influences access to dry eye
care, and whether patients have greater dry eye
severity, pointing out that no published literature on disparities regarding race, ethnicity, and
dry eye patients exists. He added that existing
literature on dry eye and racial minority groups
is limited to patients in Asia and that research
demonstrates that these patients have a greater
prevalence with potentially increased severity.
The retrospective investigation involved
review of electronic health records of patients
who were treated at a single center by a single
ophthalmologist, Esen Karamursel Akpek,
MD, the Bendann Family Professor of Ophthalmology and founder of the Ocular Surface
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Disease Clinic at the Wilmer Eye Institute,
Johns Hopkins University School of Medicine,
Baltimore, Maryland, noted Cui. Investigators
excluded patients whose dry eye was secondary to another ocular surface disease such as
mucous membrane pemphigoid, Stevens-Johnson syndrome, atopic keratoconjunctivitis, or
graft-vs-host disease. Cui and fellow investigators divided patients into four categories: Asian,
Black, Hispanic or Latino, and White.
A total of 465 patients were included: 157
were White, 157 were Black, 85 were Asian,
and 66 were Hispanic or Latino. Most patients
(78%) were women, and the gender of patients
was equivalent in all cohorts. They used objective dry eye measures such as conjunctival
staining, corneal staining, combined ocular surface staining, Schirmer’s test, and tear osmolarity at baseline and at a final visit. Investigators
found that a larger amount of minority patients
were without health insurance or were on Medicaid, and that Black and Hispanic patients had
a lower estimated median household income
compared with White patients. Another finding
that emerged was that fewer minority patients
previously received prescription treatments
or procedures. At their baseline visit, patients
from minority groups had worse mean conjunctival and corneal staining scores.
There were, however, no statistically significant differences noted in objective dry eye
measures at the final visit for patients with a
minimum of 18 months of follow-up. Cui drew
an analogy between the treatment of dry eye
disease, often a chronic disease in which the
chief symptom is ocular discomfort, and data
on the treatment of chronic pain.
“There are a lot of publications in the [United States] that show providers treat people
with chronic pain differently based on their
race and ethnicity,” he said. “Patients who
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are non-White typically will be prescribed
less treatment for their pain.” Moreover, Cui
pointed out that clinicians are less likely to
empathize with non-White patients or validate
their pain and suffering.
Because dry eye disease is not a condition
that can lead to permanent vision loss if left
untreated, clinicians may be routinely undertreating the condition despite it having an
adverse impact on quality of life, Cui explained.
Cui and fellow investigators found fewer minority patients received prescription treatments or
procedures (White patients, 61.8%, vs minority
patients, 30.6%-43.9%, all P ≤ .016).
“Medicaid patients are often of low-income
status, making it difficult to access care, and
these insurances almost never cover dry eye
treatments,” he said. Cui noted the study is
limited by the fact that is it retrospective and
was conducted at a single center.
“Because of that, it is hard to draw causation,”
he said. “We can draw correlation. We see that
[minority patients] do have barriers to care such
as having lower household income, are more
likely to be uninsured or are on Medicaid, and
have less than full-time employment.”
Cui said investigators also see that members
of these groups receive less care, and present
with worse objective dry eye parameters, but
the differences disappear after adequate treatment and follow-up.
Cui thanked his mentors for their guidance
and noted that this study will serve as a foundation for their team for future studies regarding
disparities associated with dry eye diagnosis
and management.
David Cui
E: davidcui@jhu.edu

Cui reported no financial disclosures
related to this content.
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AI: Capturing more information
from OCT in neovascular AMD

Artificial intelligence may allow ophthalmologists to offer tailored treatment
By Lynda Charters;
Reviewed by Anat Loewentstein, MD, MHA

Using optical coherence tomography (OCT),
physicians can determine with even more
accuracy what is happening in patients’
eyes with neovascular age-related macular
degeneration (nAMD) because of the potential
afforded by the application of artificial intelligence (AI), according to Anat Loewenstein,
MD, MHA.
Loewenstein is a professor and the director
of the Department of Ophthalmology at Tel
Aviv Medical Center. She also is the Sidney
Fox Chair in Ophthalmology, and vice dean
of the Sackler Faculty of Medicine at Tel Aviv
University in Israel.
OCT is a major step forward in patient
diagnosis, treatment, and monitoring but
shortcomings remain. For example, physicians
routinely make qualitative assessments of the
presence and degrees of intraretinal/subretinal
fluid and pigment epithelial detachments, but
these are not precise assessments that are
likely to result in poor intergrader agreement
and intragrader consistency; OCT also provides the central subfield thickness, but the
retinal fluid and neural tissue are not considered separately.
As Loewenstein pointed out, with neovascular AMD it is important to distinguish between
retinal fluid localization in the intraretinal and
subretinal compartments and their volumetric
information for informing retreatment decisions and predicting visual outcomes.
One technology to quantify OCT data,
according to Loewenstein, is the homebased Notal OCT Analyzer (NOA), a machine learning algorithm that distinguishes
normal morphologic features from elevated
or distorted contours to quantify macular
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fluid of OCT volumes. The NOA quantifies
intraretinal/subretinal fluid on Spectralis
and Cirrus spectral-domain OCT devices.
Both algorithms display their respective fluid
output in nanoliters, which allows repeatable
measurements and the precise monitoring of
disease activity.
“Recent advances in machine learning and
deep learning have resulted in the development of software that can process routinely
acquired spectral-domain OCT data and precisely determine the location and volumetric
information of macular fluid within different
tissue compartments,” Loewenstein said.
According to Loewenstein, the software then
can automatically generate multiple quantitative metrics related to macular fluid variables
that may provide substantial advantages to
research and clinical practice.
Loewenstein suggested that using volume
instead of thickness, separating fluid volume
from neural tissue volume, distinguishing
between intraretinal and subretinal fluid, and
monitoring dynamics over time might improve
OCT’s ability to predict visual acuity changes.
Moreover, she emphasized the following:
Because of the importance of OCT
in assessing nAMD parameters, for
which the fluid volumes in the retina
are generally the key biomarkers, the
availability of software that can analyze
them quantitatively, automatically, and at
scale is paramount.
In practice, the ability to extract
quantitative metrics of exudative
activity from OCT scans is an important
advantage over qualitative descriptions.
By eliminating low intragrader
consistency and intergrader agreement,
exudative activity can be compared more
meaningfully between sequential visits
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and visits that are widely separated of
the same patient, or between patients,
regardless of the individual physician’s
discretion.
Quantitative metrics may result in better
recordkeeping and visualization of
exudative activity; the values from each
visit can be recorded. This can facilitate
graphs of fluid volume plotted over time
based on changes in treatment intervals,
drugs, and doses.
AI methods allow assessments and
comparisons to be made separately for
intraretinal/subretinal fluid and pigment
epithelial detachments.
Not all exudative activity is equal
regarding visual prognosis and
determining retreatment decisions.
Future studies may lead to refined
retreatment protocols possibly
incorporating more nuanced approaches
according to fluid compartment/volume.
Algorithms that identify and quantify
fluid types should help facilitate these
approaches.

“AI tools may lead to more tailored treatment, ideally so that individuals achieve
optimal visual outcomes with as few injections and visits as possible,” Loewenstein
concluded. “This might help address some
of the shortfall in visual outcomes that has
consistently been observed between real-world
practice and clinical trials.”
Anat Loewenstein, MD, MHA
E: anatl@tlvmc.gov.il

This article was adapted from
Loewenstein’s presentation at the
European Society of Retina Specialists virtual annual congress. She is a
consultant to Notal Vision.
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gene therapy

Study backs viability of VR paradigm
for orientation, mobility testing
Option could overcome hurdles associated with reliance on a physical course
By Cheryl Guttman Krader, BSPharm;
Reviewed by Tomas S. Aleman, MD

Measures of functional vision, which refers to a
person’s ability to use vision to perceive the environment and function in daily life, are needed
to establish benefit of novel gene therapies for
inherited retinal dystrophies (IRDs). To that end,
a novel standardized orientation and mobility
(O&M) course, the multiluminance mobility test
(MLMT), was developed and validated to assess
the response to treatment with AAV2-hRPE65
for patients with vision loss due to biallelic
mutations in RPE65.
Researchers are now working to develop a
virtual reality orientation and mobility (VRO&M) test that could overcome the practical
challenges associated with reliance on a
physical course. In a recently published paper,
Tomas S. Aleman, MD, and colleagues reported
on a study that provided proof-of-concept data
supporting the use of a VR-O&M system to evaluate the potential for functional vision improvement using investigational therapies for IRDs.1
“Our initial findings support further investment in time and resources to refine and validate the VR-O&M technique as an alternative
to physical mobility courses,” said Aleman,
Irene Heinz-Given and John LaPorte Research
Associate Professor in the Department of
Ophthalmology at the Perelman School of
Medicine, University of Pennsylvania in Philadelphia.
“Once basic VR-O&M tests are validated, the
limitations of the current designs, such as lack
of standardization and the inability of the VR instruments to explore the full range of our visual
abilities, will need to be addressed,” he said.
Aleman said plans were being made to
evaluate the effects of gene therapy in an ocular
disease, such as RPE65-LCA. It became obvious
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that a measure of the patient’s real-life behavior
was desirable and needed for endorsement
of the safety and efficacy of the treatment by
regulatory bodies, such as the FDA. The idea
of the MLMT obstacle course was pursued as
a paradigm that could determine whether the
treatment had a positive effect on visual behavior in a real-world simulated environment.
The course requires availability of a large
space that is not available in most eye clinics.
In addition, assembling the course is time-consuming and not easy.
Limitations for modifying luminance and obstacle size and position in ways that will accommodate testing of the diverse patterns of visual
dysfunction and spectrum of severity of vision
loss in patients with IRDs is another drawback
of a physical course. Furthermore, test performance scoring is done manually by observers
who review videos of the testing. The process
is time-consuming and the observers must be
masked to avoid bias, as patient confidentiality
is not maintained in the recording.

A VR solution
A VR-O&M test using a commercially available
headset and custom-designed software was
pursued as a more flexible alternative.
“A VR testing paradigm requires a much
smaller physical space, allows the opportunity for easily introducing virtually unlimited
number of environmental modifications, and
performance parameters are automatically detected and quantified,” Aleman said. He added
that the testing still involves a patient walking
through a physical space, but the required area
is much smaller than with the MLMT.

Design and assessment
In developing the software for the VR-O&M,
Aleman and colleagues evaluated several differ-
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ent configurations in cohorts of both normally
sighted control subjects and patients with
RPE65-associated Leber congenital amaurosis
(LCA). The test itself is similar to the MLMT, as
it requires patients to follow arrows through a
course while avoiding collisions with randomly
placed obstacles. Subjects are fitted with hand
trackers and foot trackers to record information. Performance on the VR-O&M course is
scored based on the number of collisions and
time taken to reach the course exit.
After testing the various configurations, a
protocol was selected for further evaluation
in 3 patients with RPE65-LCA, including 2
patients who performed the testing before and
after receiving gene therapy. Results from the
controls and the patients with LCA from testing
done prior to gene therapy showed differences
between the 2 groups in the illumination level
needed to navigate the obstacle course as well
as in the number of collisions that occurred and
total time needed for completing the course.
Compared with their pretreatment performance, the patients who were retested after
receiving gene therapy demonstrated improvements in required illumination, number of
collisions, and total navigation time that corresponded with their improvements in cone- and
rod-mediated sensitivities.
Tomas S. Aleman, MD
E: aleman@pennmedicine.upenn.edu

Aleman is a coauthor on intellectual property describing the virtual reality mobility test (PCT/US2019/
029173 pending). He has no other relevant financial
interests to disclose.
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Diminished corneal sensitivity
is the hallmark of NK.

Corneal nerves are responsible for the sensations
of touch, pain, and temperature, and they play an
important role in the blink reflex, wound healing, and tear production
and secretion.2 The hallmark of NK is corneal hypesthesia. Sensory
nerves exert a trophic influence on the corneal epithelium. Release of
the sensory neuromediators acetylcholine, substance P, and calcitonin
gene-related peptide increase epithelial cell proliferation in vitro.3 Loss
of sensory innervation leads to reductions in lacrimation and secretion
of trophic factors. This, in turn, inhibits the regeneration potential of
the corneal epithelium and can lead to an epithelial defect, even in the
absence of injury.
The most common cause of NK is herpetic keratitis. Other common
causes include eye surgery, long-term use of contact lenses, chemical
burn, ablative procedures for trigeminal neuralgia, and surgical procedures for reduction of jaw fractures.2,4 Less frequently, presence of
space-occupying intracranial masses (eg, schwannoma, meningioma, aneurysm) can lead to nerve compression and reduced corneal sensitivity.

Common Causes of NK

Herpes simplex
virus infection

Laser eye
surgery

Long-term
contact lens use

Patients with NK may experience various complications, including
decreased tear production and blinking leading to dry eye disease;
corneal epithelial disease leading to tear-film instability, recurrent
or persistent corneal epithelial defect, stromal haze, and leukocyte
infiltration; and stromal neovascularization and thinning leading to
perforation.

2

Early detection of NK is key to
improving clinical outcomes.

The best opportunity to reverse ocular surface damage
is during the earliest stage of NK. However, due to the
diminished corneal sensitivity that characterizes the disease, patients
typically do not complain of symptoms, and diagnosis is often delayed.

NOVEMBER 15, 2021

Diagnosis of NK is mainly based upon clinical history associated
with trigeminal impairment, presence of abnormal corneal epithelium, persistent epithelial defect or ulceration, and decreased corneal
sensitivity. Assessment of the cornea includes a quantitative evaluation
of decreased corneal sensation using a Cochet-Bonnet or no-contact
gas esthesiometer.5
NK can be classified into 3 stages according to the Mackie classification. This staging is based on the severity of corneal damage, which
ranges from mild (stage 1) to severe (stage 3).2,6

THREE STAGES OF NEUROTROPHIC KERATITIS
STAGE 1 (mild)
Punctate epithelial
keratitis

Corneal epithelial changes with dry and cloudy
corneal epithelium, presence of superﬁcial
punctate keratopathy, and corneal edema

STAGE 2 (moderate)
Persistent epithelial
defect

Recurrent and/or persistent epithelial defects
with an oval or circular shape, most frequently
localized at the superior half of the cornea

STAGE 3 (severe)
Corneal ulcer

Corneal ulcer with stromal involvement that
may be complicated by stromal melting and
progression to corneal perforation

Recently, the Neurotrophic Keratitis Study Group proposed a
7-step clinical staging system to more precisely classify the signs and
symptoms associated with NK. This staging system will allow for
earlier diagnosis of NK; accurately monitor progression, evolution, or
recurrence of NK; and assess and evaluate response to NK treatment
(E. Holland, personal communication, July 14, 2021).
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The NK treatment landscape is
promising and expanding.

The treatment goal for NK is to restore corneal integrity and prevent disease progression. Regardless of NK
severity, medical management should include lubrication of the ocular
surface and elimination of all offending agents. All artificial-tear products should be preservative-free.2,4 Office-based interventions to treat
NK include cryopreserved amniotic membrane, therapeutic bandage
contact lens, scleral lens, surgical eyelid closure (or botulinum toxin
tarsorrhaphy), and punctal plugs.
Amniotic membrane is available as fresh-frozen or freeze-dried
preparation or as a homogenate used as eyedrops. It is a substrate for
epithelial cell migration and attachment and contains cytokines and
growth factors. Amniotic membrane exerts anti-inflammatory, antiscarring, and antiangiogenic properties.
The heavy chain-hyaluronan/pentraxin 3 proteoglycan complex has
recently been purified from amniotic membrane.7,8 It is characterized
as a major biochemical tissue component responsible for its unique
healing properties.
Application of a therapeutic bandage contact lens (diameter, 14
mm or larger) can reduce exposure keratopathy and promote epithelial
healing.2,9,10 A scleral lens that creates a “happier” microenvironment on
the ocular surface is custom made (making it ideal for irregular corneal
shapes) and aids in healing the epithelium.2,11-13 Potential complications
of using these devices include difficulties in lens placement/fitting and
infection.2,9,10
Only medical therapy with cenegermin and surgical intervention
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eurotrophic keratitis (NK) is a rare, degenerative corneal disease caused by damage to trigeminal innervation.1
Over time, this results in impaired corneal sensitivity,
spontaneous breakdown of the corneal epithelium, poor
corneal healing, and development of corneal ulceration, melting, and
perforation. Early diagnosis followed by prompt treatment can prevent
significant corneal damage. Here are 3 things you should know about
NK and how to treat it.
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using corneal neurotization directly target the nerve
pathology underlying NK. Cenegermin, an ophthalmic solution containing 20 µg/mL of recombinant
human nerve growth factor, is the first pharmacologic agent approved by the United States Food and
Drug Administration for the treatment of NK. In
clinical trials, the majority of patients with moderate
or severe NK experienced complete corneal healing
after up to 8 weeks of topical cenegermin therapy.14,15
The rate of complete corneal healing was generally
higher and of disease progression was lower with

use of cenegermin than with vehicle. Cenegermin
was well tolerated; the most frequently reported
adverse effect was eye pain. Cenegermin therapy
did not demonstrate statistically significant benefit
over vehicle in terms of corneal sensitivity or visual
acuity after 8 weeks of treatment, but few patients
with corneal healing experienced disease recurrence
over 48 weeks of follow-up.
Surgical treatments are generally reserved for
Mackie stage 3 and include tarsorrhaphy, conjunctival flap, use of amniotic membrane, punctal

A novel treatment for
NK is an ophthalmic
solution containing
recombinant human
nerve growth factor
cautery, keratoplasty, use of tissue adhesives for
perforation repair, and direct neurotization.2,4,16
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CME POST-TEST QUESTIONS

Claim Your CME Credit at:
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1 The trigeminal nerve is important to the normal function of the eye, because it innervates which of the following eye structures?
A. Cornea
B. Lens

C. Retina

2 Which of the following is the most common cause of impaired corneal sensation in patients with neurotrophic keratitis (NK)?
A. Chemical burns
B. Chronic use of topical medications

C. Herpetic keratitis
D. Multiple sclerosis

3 Which of the following therapies is useful during all stages of NK?
A. Preservative-free lubricant eye drops
B. Topical steroids

C. Topical antibiotics
D. Surgery

4 Which of the following is the most commonly reported eye-related adverse event noted with use of cenegermin?
A. Blurred vision
B. Eye discharge

C. Eye pain
D. Eye pruritus

To learn more about this topic, including information on
how to diagnose and treat neurotrophic keratitis, go to
gotoper.com/go/mxf-neuro21keratitis
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Our audience.
Contact me today to place your ad.

 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
(440) 891-2615

Check us out at practice.sanfordhealth.org

jshippoli@mjhlifesciences.com

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

2021 top challenges: reflections and projections
While you wait for the next issue, check out
more retina content in our newly launched
sister publication or at ModernRetina.com

The challenges
of drug delivery
for retinal
diseases

November 15, 2021

Common
types of retinal
disorders
explored

Discussing
retina industry
insights at OIS
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This event is
approved for
11.5 Contact Hours
available. COPE
Accreditation
Pending

ral
®
Join PER for the inaugu

VIRTUAL, INTERACTIVE CONFERENCE
DECEMBER 10-11, 2021
Impaired vision is a common disorder
in the United States, with an estimated
12 million Americans aged 40 and older
living with reduced vision. The number
of Americans with impaired vision or
blindness is predicted to soar in coming
decades as a result of age and chronic
diseases, including diabetes. However,
the nation’s 19,000 ophthalmologists
have access to a growing armamentarium of medications—with innovative delivery approaches—and state-of-the-art
diagnostic and surgical technologies.

PROGRAM CHAIRS

Peter J. McDonnell, MD
William Holland Wilmer
Professor of Ophthalmology
Johns Hopkins University
School of Medicine Director
Wilmer Eye Institute
Baltimore, Maryland

•
•
•
•

Attending Physician
Glaucoma Associates of Texas
Associate Professor
Department of Ophthalmology
University of Texas Southwestern
Dallas, Texas

HOT TOPICS

Gene therapy
Emerging topical therapies and drug-delivery implants
Artiﬁcial intelligence for imaging interpretation
New developments in surgical devices for cataracts and glaucoma

LEARNING OBJECTIVES

•
•

35% off

•

Register with code
OPTH35MAG

•

registration!

Oluwatosin U. Smith, MD

•

Implement diagnostic approaches to correctly identify early
presentations of both common and rare ocular diseases
Apply recent guidelines and other evidence to the treatment of
patients with vision changes and ocular diseases
Demonstrate the ability to apply clinical trial data to optimize patient
treatment in the eye-care setting
Explain efﬁcacy of investigational agents and trial data from recent
clinical trials
Identify the most appropriate strategies to improve vision outcomes in
patients with common and unusual disease processes

Scan on smartphone
to view full agenda

To register, visit

gotop e r.com/go/e y e con 21oph

Join us for this 2-day can’t-miss meeting
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Apellis is exploring the role of
1
complement in Geographic Atrophy
C3 is the linchpin of complement overactivation in GA.2-7
All three complement pathways converge at C3 and it drives
multiple downstream eﬀects — inﬂammation, opsonization, and
formation of the membrane attack complex — all of which can
ultimately lead to retinal cell death. Increased levels of complement
activity have been found not just in the lesion itself, but also in the
area just outside the lesion, known as the pre-lesion.2-9
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et al. Immunol Rev. 2016;274(1):33-58. 4. Heesterbeek TJ, et al. Opthalmol Vis Sci. 2020;61(3):18. 5. Seddon JM, et al. Nat
Genet. 2013;45:1266-1370. 6. Yates JRW, et al. N Engl J Med. 2007;357(6):553-561. 7. Smailhodzic D, et al. Ophthalmology.
2012;119(2):339-346. 8. Boyer DS, et al. Retina. 2017;37:819-835. 9. Park DH, et al. Front Immunol. 2019;10:1007.
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Scan the code to explore new
territory with us at pre-lesion.com

