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(fuocinolone acetonide
intravreal implant) 0.18 mg

- Discover contfinuous
== calm in uveitis'

YUTIQ is designed to deliver a sustained release of fluocinolone for up to 36 months
for patients with chronic non-infectious uveitis affecting the posterior segment of the eye'

Proven to reduce uveitis recurrence at 6 and 12 months™

At 6 months-18% for YUTIQ and 79% for sham for Study 1 and 22% for YUTIQ and 54%
for sham for Study 2 (P<.01). At 12 months—28% for YUTIQ and 86% for sham for Study 1
and 33% for YUTIQ and 60% for sham for Study 2.

Extended median time to first recurrence of uveitis'? For more
At 12 months—NE" for YUTIQ/92 days for sham in Study 1; NE for YUTIQ/187 days information, visit
for sham in Study 2.

Mean intraocular pressure (IOP) increase was comparable to sham'?
Study was not sized to detect statistically significant differences in mean IOP.

*Study design: The efficacy of YUTIQ was assessed in 2 randomized, multicenter, sham-controlled, double-masked, Phase 3 studies
in adult patients (N=282) with non-infectious uveitis affecting the posterior segment of the eye. The primary endpoint in both studies
was the proportion of patients who experienced recurrence of uveitis in the study eye within 6 months of follow-up; recurrence was
also assessed at 12 months. Recurrence was defined as either deterioration in visual acuity, vitreous haze attributable to non-infectious
uveitis, or the need for rescue medications.

TNE=non-evaluable due to the low number of recurrences in the YUTIQ group.

INDICATIONS AND USAGE

YUTIQ® (fluocinolone acetonide intravitreal implant) 0.18 mg is indicated for the treatment of chronic non-infectious
uveitis affecting the posterior segment of the eye.

IMPORTANT SAFETY INFORMATION

CONTRAINDICATIONS

Ocular or Periocular Infections: YUTIQ is contraindicated in patients with active or suspected ocular or
periocular infections including most viral disease of the cornea and conjunctiva including active epithelial
herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial infections and fungal diseases.

Hypersensitivity: YUTIQ is contraindicated in patients with known hypersensitivity to any components

of this product.

WARNINGS AND PRECAUTIONS

Intravitreal Injection-related Effects: Intravitreal injections, including those with YUTIQ, have been associated
with endophthalmitis, eye inflammation, increased or decreased intraocular pressure, and choroidal or retinal

detachments. Hypotony has been observed within 24 hours of injection and has resolved within 2 weeks.
Patients should be monitored following the intravitreal injection.

Steroid-related Effects: Use of corticosteroids including YUTIQ may produce posterior subcapsular cataracts,
increased intraocular pressure and glaucoma. Use of corticosteroids may enhance the establishment of secondary
ocular infections due to bacteria, fungi, or viruses. Corticosteroids are not recommended to be used in patients
with a history of ocular herpes simplex because of the potential for reactivation of the viral infection.

Risk of Implant Migration: Patients in whom the posterior capsule of the lens is absent or has a tear are at risk
of implant migration into the anterior chamber.

ADVERSE REACTIONS

In controlled studies, the most common adverse reactions reported were cataract development and increases
in intraocular pressure.

Please see brief summary of full Prescribing Information on adjacent page.

References: 1. YUTIQ® (fluocinolone acetonide intravitreal implant) 0.18 mg full US Prescribing Information. EyePoint Pharmaceuticals, Inc.
May 2021. 2. Data on file.

E P . YUTIQ, the YUTIQ logo, and the EyePoint logo are registered trademarks of EyePoint Pharmaceuticals, Inc.
YE O I NT ©2021 EyePoint Pharmaceuticals, Inc. All rights reserved. 08/2021
PHARMACEUTICALS 480 Pleasant Street, Suite B300, Watertown, MA 02472 US-YUT-2100061




YUTIQ® (fluocinolone acetonide intravitreal implant) 0.18 mg,
for intravitreal injection
Initial U.S. Approval: 1963

BRIEF SUMMARY: Please see package insert for full prescribing information.

1. INDICATIONS AND USAGE. YUTIQ® (fluocinolone acetonide intravitreal implant)
0.18 mg is indicated for the treatment of chronic non-infectious uveitis affecting
the posterior segment of the eye.

4. CONTRAINDICATIONS. 4.1. Ocular or Periocular Infections. YUTIQ is contra-
indicated in patients with active or suspected ocular or periocular infections includ-
ing most viral disease of the cornea and conjunctiva including active epithelial
herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial infec-
tions and fungal diseases. 4.2. Hypersensitivity. YUTIQ is contraindicated in
patients with known hypersensitivity to any components of this product.

5. WARNINGS AND PRECAUTIONS. 5.1. Intravitreal Injection-related Effects.
Intravitreal injections, including those with YUTIQ, have been associated with
endophthalmitis, eye inflammation, increased or decreased intraocular pressure,
and choroidal or retinal detachments. Hypotony has been observed within 24 hours
of injection and has resolved within 2 weeks. Patients should be monitored follow-
ing the intravitreal injection ésee Patient Counseling Information (17) in the full
prescribing information]. 5.2. Steroid-related Effects. Use of corticosteroids
including YUTIQ may produce posterior subcapsular cataracts, increased intraocu-
lar pressure and glaucoma. Use of corticosteroids may enhance the establishment
of secondary ocular infections due to bacteria, fungi, or viruses. Corticosteroids are
not recommended to be used in patients with a history of ocular herpes simplex
because of the potential for reactivation of the viral infection. 5.3. Risk of Implant
Migration. Patients in whom the posterior capsule of the lens is absent or has a
tear are at risk of implant migration into the anterior chamber.

6. ADVERSE REACTIONS. 6.1. Clinical Studies Experience. Because clinical trials
are conducted under widely varying conditions, adverse reaction rates observed in
the clinical trials of a drug cannot be directly compared to rates in the clinical trials
of another drug and may not reflect the rates observed in practice. Adverse reac-
tions associated with ophthalmic steroids including YUTIQ include cataract forma-
tion and subsequent cataract surgery, elevated intraocular pressure, which may be
associated with optic nerve damage, visual acuity and field defects, secondary ocu-
lar infection from pathogens including herpes simplex, and perforation of the globe
where there is thinning of the cornea or sclera. Studies 1 and 2 were multicenter,
randomized, sham injection-controlled, masked trials in which patients with non-
infectious uveitis affecting the posterior segment of the eye were treated once with
either YUTIQ or sham injection, and then received standard care for the duration of
the study. Study 3 was a multicenter, randomized, masked trial in which patients
with non-infectious uveitis affecting the posterior segment of the eye were all
treated once with YUTIQ, administered by one of two different applicators, and then
received standard care for the duration of the study. Table 1 summarizes data avail-
able from studies 1, 2 and 3 through 12 months for study eyes treated with YUTIQ
(n=226) or sham injection (n=94). The most common ocular (study eye) and non-
ocular adverse reactions are shown in Table 1 and Table 2.

Table 1:  Ocular Adverse Reactions Reported in = 1% of Subject Eyes and
Non-Ocular Adverse Reactions Reported in > 2% of Patients
Ocular
YUTIQ Sham Injection
ADVERSE REACTIONS (N=226 Eyes) (N=94 Eyes)

n (%) n (%)
Vitreous Hemorrhage 4( 2%) 0
Iridocyclitis 3( 1%) 7( 7%)
Eye Inflammation 3(1%) 2( 2%)
Choroiditis 3( 1%) 1(1%)
Eye Irritation 3( 1%) 1(1%)
Visual Field Defect 3(1%) 0
Lacrimation Increased 3(1%) 0

Non-ocular
YUTIQ Sham Injection
ADVERSE REACTIONS (N=214 Patients) (N=94 Patients)

n (%) n (%)
Nasopharyngitis 10 ( 5%) 5(5%)
Hypertension 6( 3%) 1(1%)
Arthralgia 5( 2%) 1(1%)

1. Includes cataract, cataract subcapsular and lenticular opacities in study eyes
that were phakic at baseline. 113 of the 226 YUTIQ study eyes were phakic at
baseline; 56 of 94 sham-controlled study eyes were phakic at baseline.

Table 2:  Summary of Elevated IOP Related Adverse Reactions
YuTiQ Sham
ADVERSE REACTIONS (N=226 Eyes) (N=94 Eyes)

n (%) n (%)

IOP elevation = 10 mmHg o o
from Baseline 50 (22%) 11(12%)

|OP elevation > 30 mmHg 28 (12%) 3(3%)
Any 10P-lowering medication 98 (43%) 39 (41%)

Any surgical intervention
for elevated IOP 5 (2%) 2 (2%)

Figure 1: Mean IOP During the Studies
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Table 1:  Ocular Adverse Reactions Reported in = 1% of Subject Eyes and
Non-Ocular Adverse Reactions Reported in > 2% of Patients
Ocular
YUTIQ Sham Injection
ADVERSE REACTIONS (N=226 Eyes) (N=94 Eyes)
n (%) n (%)

Cataract! 63/113 (56%) 13/56 (23%)
Visual Acuity Reduced 33 (15%) 11 (12%)
Macular Edema 25(11%) 33 (35%)
Uveitis 22 (10%) 33 (35%)
Conjunctival Hemorrhage 17 ( 8%) 5(5%)
Eye Pain 17 ( 8%) 12 (13%)
Hypotony Of Eye 16 ( 7%) 1(1%)
Anterior Chamber Inflammation 12 ( 5%) 6 ( 6%)
Dry Eye 10 ( 4%) 3( 3%)
Vitreous Opacities 9( 4%) 8( 9%)
Conjunctivitis 9( 4%) 5( 5%)
Posterior Capsule Opacification 8( 4%) 3(3%)
Ocular Hyperemia 8 ( 4%) 7(7%)
Vitreous Haze 7(3%) 4( 4%)
Foreign Body Sensation In Eyes 7(3%) 2(2%)
Vitritis 6 ( 3%) 8 ( 9%)
Vitreous Floaters 6 ( 3%) 5( 5%)
Eye Pruritus 6 ( 3%) 5( 5%)
Conjunctival Hyperemia 5( 2%) 2( 2%)
Ocular Discomfort 5( 2%) 1(1%)
Macular Fibrosis 5( 2%) 2( 2%)
Glaucoma 4( 2%) 1(1%)
Photopsia 4( 2%) 2( 2%)

(continued)

Mean Intraocular Pressure (mmHg)

0 6 12
Month
—e—YUTIQ (N=226) — - — Sham (N=94)

8. USE IN SPECIFIC POPULATIONS. 8.1 Pregnancy. Risk Summary. Adequate and
well-controlled studies with YUTIQ have not been conducted in pregnant women to
inform drug associated risk. Animal reproduction studies have not been conducted
with YUTIQ. It is not known whether YUTIQ can cause fetal harm when administered
to a pregnant woman or can affect reproduction capacity. Corticosteroids have been
shown to be teratogenic in laboratory animals when administered systemically at
relatively low dosage levels. YUTIQ should be given to a pregnant woman only if the
potential benefit justifies the potential risk to the fetus. All pregnancies have a risk of
birth defect, loss, or other adverse outcomes. In the United States general population,
the estimated background risk of major birth defects and miscarriage in clinically rec-
ognized pregnancies is 2% to 4% and 15% to 20%, respectively. 8.2 Lactation. Risk
Summary. Systemically administered corticosteroids are present in human milk and
can suppress growth, interfere with endogenous corticosteroid production. Clinical or
nonclinical lactation studies have not been conducted with YUTIQ. It is not known
whether intravitreal treatment with YUTIQ could result in sufficient systemic absorp-
tion to produce detectable quantities of fluocinolone acetonide in human milk, or
affect breastfed infants or milk production. The developmental and health benefits of
breastfeeding should be considered, along with the mother’s clinical need for YUTIQ
and any potential adverse effects on the breastfed child from YUTIQ. 8.4 Pediatric
Use. Safety and effectiveness of YUTIQ in pediatric patients have not been estab-
lished. 8.5 Geriatric Use. No overall differences in safety or effectiveness have been
observed between elderly and younger patients.
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EDITORIAL

By Charles C. Wykoff, MID, PhD

‘The FDA IS
on the line’

n the middle of a busy clinic on

a Monday morning, my assistant

stopped me and said, “The FDA

is on the line for you.” Over the
next week, the Food and Drug Ad-
ministration audited every patient I
had enrolled in a clinical trial for a
drug in regulatory review.

The auditors were impressive—
professional, well-informed and me-
ticulous, and they asked good ques-
tions. While auditing larger trial sites
before final approval to verify the
data within a new drug application is
routine, the process can be anxiety-
provoking.

Drug development in the United
States is highly regulated. More than
90 percent of drugs that enter de-
velopment fail.' The mean cost for
those that make it to FDA approval is
a stunning $1.34 billion, although the
rate of ultimate FDA approval has in-
creased among drugs entering Phase
IIT trials from less than 50 percent to
62 percent between 2010 and 2017.2

One place where the FDA recently
received constructive criticism is the
use of advisory committees.® These
are intended to be public forums that
can offer insight to the FDA relating
to decisions such as whether to ap-
prove a drug. They offer an oppor-
tunity for experts, patients, advocates
and industry to offer views.

In 2010, more than half of new drug
approvals had an associated adviso-
ry committee review. That dropped
to 6 percent by 2021.> We're seeing
this trend in retina as well. While
pegaptanib, ranibizumab, aflibercept

n RETINA SPECIALIST | JULY/AUGUST 2022

and ocriplasmin all received adviso-
ry committee reviews, more recent
approvals, including brolucizumab,
port-delivery system with ranibizum-
ab and faricimab, did not.

There are many arguments on both
sides, with some advocating for in-
creased transparency regarding advi-
sory committees,® especially after the
controversy surrounding aducanum-
ab for Alzheimer’s disease.

Ultimately, all physicians play a crit-
ical role in this process. Brolucizumab
is a perfect example. Intraocular in-
flammation and retinal vasculitis were
only genuinely appreciated once the
drug was commercialized.

I encourage you to engage in the
regulatory process. It’s easy to sub-
mit any problem encountered with a
product through an FDA Form 3500.
And remember the American Society
of Retina Specialists” Research and
Therapeutics (ReST) committee as
well.

It’s a privilege to serve on multiple
teams dedicated to developing better
therapeutics for our patients. I'm glad
we are Team Retina together. And re-
member to always pick up the phone
when the FDA is on the line. ®

G = by
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PROGRESSION IN GEOGRAPHIC ATROPHY
IS RELENTLESS AND IRREVERSIBLE"*

2 The consequences of Geographic Atrophy (GA) are too critical to be ignored’*®

IN A MEDIAN OF ONLY 2.5 YEARS, 2 OUT OF 3 PATIENTS

GA lesions encroached on the fovea ﬁ lost the ability to drive in a median
according to a prospective AREDS study () time of <2 years according to a
(N=3640)**

retrospective study (n=523)"°

GA lesions can lead to visual impairment even before they reach the fovea'*¢

#Data sourced from the Age-related Eye Disease §tudy (AREDS) Report #26—along-term, multicenter,

prospective study examining progresswn of GA areainaicohort of 3640 patients W|th sngns of early and

more advanced forms of AMD. R

" A retrospective cohort anaIyS|s (N=1901) of a multlcenter electromc medical record database exammmg

/disease burden and progression in patients in the United Kingdom with bilateral GA secondarytoAMD. .
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Imaging for identifying

age-related maculan

degeneration biomarkers,
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How telemedicine and AR are changing DR screening
Teleophthalmology and artificial intelligence are bringing

diabetic retinopathy screening into the primary-care setting.
By Ali R. Salman, MD, and Andrew J. Barkmeier, MD
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The clinical potential of WF-OCT and OCTA
Alook at three clinical relevant applications for widefield

optical coherence tomography and OCT angiography.
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30

Strategies for the repair of refractory macular holes
@) Areview of techniques for operating on macular holes that remain

onineviceo  PrObIEMAtic after primary surgery.
By Homayoun Tabandeh, MD
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RETINA UPDATE

Bevacizumab first, aflibercept second
cost-effective for DME, Protocol AC finds

tarting treatment for dia-

betic macular degeneration

with bevacizumab (Avastin)

step therapy and switching
to aflibercept (Eylea) seems to be
just as effective for improving and
maintaining vision over two years as
starting and staying with aflibercept,
and carries a substantial cost savings,
according to the latest research from
the DRCR Retina Network.!

Reporting results of the Protocol
AC study, Chirag D. Jhaveri, MD,
and colleagues evaluated 312 eyes
in 270 adults who were randomized
to aflibercept monotherapy (n=158)
or bevacizumab first with a switch to
aflibercept later (n=154). Dr. Jhaveri
is with Retina Consultants of Austin
and the Austin Research Center for
Retina in Texas.

“Findings from this trial are par-
ticularly relevant given the increas-
ing frequency of insurers mandating
step therapy with bevacizumab be-
fore the use of other drugs that have
been approved by the FDA,” Dr.
Jhaveri and colleagues wrote.

Obvious cost issues

Cost is the primary driver in the
mandate for step therapy. The study
noted that aflibercept is 26 times
more expensive than bevacizumab:

IN BRIEF

Apellis Pharmaceuticals reports that pegcetacoplan for treatment
of geographic atrophy has shown lesion-growth reductions of 36 and

For this, bevacizumab first then
aflibercept may be as effective as
aflibercept only, but the Protocol AC
results aren't generalizable. (NEI photo)

$1,830 vs. $70 per dose, according
to Medicare data the study cited.
DRCR Retina Network is devel-
oping a manuscript detailing the
cost differences between the two
treatment strategies, second author
Adam R. Glassman, MS, execu-
tive director of the Jaeb Center for
Health Research in Tampa, Fla., says
in comments submitted via e-mail to
Retina Specialist. The Jaeb Center
organized the trial with the DRCR
Retina Network,

Mr. Glassman further explains
what this study adds to the literature.

“Prior to this study it was known
that in eyes with center-involved di-
abetic macular edema and starting
visual acuity of 20/50 or worse, treat-
ment with aflibercept monotherapy
resulted in superior outcomes com-

pared with bevacizumab monothera-
py.” Mr. Glassman says. “It, however,
was unknown how aflibercept mono-
therapy compared with bevacizumab
first with a switch to aflibercept if
the eye condition did not improve
sufficiently.

“Based on the results of this study,
we found no evidence that visual out-
comes over a two-year period were
different between aflibercept mono-
therapy and bevacizumab first with a
switch to aflibercept when there was
suboptimal response.”

The primary outcome was mean
change in visual acuity from base-
line over two years (area under the
curve): 15+8.5 letters for aflibercept
monotherapy vs. 14+8.8 letters for
bevacizumab-first (adjusted differ-
ence, 0.8 letters; 95% CI, —0.9 to 2.5;
p=0.37).

Secondary outcomes
Findings for key secondary out-
comes for the aflibercept monother-
apy and bevacizumab-first groups,
respectively, are:
® Mean change in visual acuity
from baseline at two years: 14.7
+14.5 vs. 15.9 £12.4, with an
adjusted between-group differ-
ence of —1.8 letters (95% CI,
—4.9to0 1.2).

tigative treatment for GA, Zimura (avacincaptad pegol), has shown a
14.3-percent reduction in lesion growth. Trial sponsor Iveric Bio says it

24 percent for monthly treatment and 29 and 25 percent for bimonthly

dosing, according to the latest readouts from the Phase Il DERBY and

OAKS ftrials.

Twelve-month results of the Phase Ill GATHER? trial of another inves-
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plans to submit a New Drug Application with the Food and Drug Admin-
istration early next year.

Kodiak Sciences reports that the BEACON Phase lIl study of KSI-301
(tarcocimab tedromer) met its primary endpoint—that is, noninferior
change in visual acuity from baseline at 24 weeks compared to afliber-
cept in patients with macular edema due to retinal vein occlusion.




e 77 percent of eyes in each group
had a >10-letter VA gain.

e Mean change in central subfield
thickness from baseline to two

years: —192 +143 pm vs. —198
+160 pm.

The aflibercept monotherapy
eyes received fewer injections over
two years on average: 14.6 +4.1 vs.
16.1 +4.1 injections. The bevaci-
zumab-first eyes received 9.2 +5.2
bevacizumab injections and 6.9 +5.8
aflibercept treatments.

Study strengths

Regarding the strengths of the
study, Mr. Glassman says, “This
was a large National Institutes of
Health-funded clinical trial con-
ducted at 54 clinical sites across the
United States. The study had strict
criteria for retreatment and strict
criteria for switching to aflibercept
in the bevacizumab-first group, both
of which were strongly adhered to
during the study. The study also had
good retention for a clinical trial in
this population.” Except for 14 pa-
tients who died, 88 percent of the pa-
tients completed the two-year trial.

“The biggest limitation in this
study,” Mr. Glassman adds, “is that
we were only able to assess one set
of switching criteria. Therefore, we
do not know whether the results
would have been different if stricter
or milder criteria would have been
used.”

The study authors wrote that these
findings are generalizable only to pa-
tients who receive therapy based on
the same switching criteria, with the
same anti-VEGF agents and using
the same treatment algorithm in the
Protocol AC trial.

“There are many components
that go into deciding what treat-
ment approach is best for an indi-
vidual patient,” Mr. Glassman says.

“This study should allow for more
informed decisions by clinicians and
patients.”

‘Beyond reproach’

In an accompanying editorial,? Da-
vid C. Musch, PhD, MPH, and Emi-
ly Y. Chew, MD, wrote, “The design,
methods, and conduct of the current
trial are beyond reproach.”

They also noted that one of the is-
sues with the bevacizumab-first strat-
egy used in the trial is the frequent
follow-up these patients required,
which “exceeds what usually takes
place in clinical practice.” Dr. Musch
and Dr. Chew cited previous DRCR
Retina Network research that report-
ed aflibercept wasn’t cost-effective
compared to ranibizumab,® but they
added, “it is conceivable that some
patients who receive bevacizumab
first will have irreversible vision loss
that might have been prevented with
a prompt switch to aflibercept ther-
apy.”

Dr. Musch is with the University
of Michigan and Dr. Chew with the
National Eye Institute.

Dr. Jhaveri disclosed financial re-
lationships with Genentech/Roche,
Novartis and RegenxBio. Mr. Glass-
man disclosed relationships with
Genentech/Roche and Regeneron
Pharmaceuticals. The National Eye
Institute and the National Institute
of Diabetes and Digestive and Kid-
ney Diseases provided study grants.

— Richard Mark Kirkner
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Epitheliopathy after a COVID-19 vaccine

Flashing spots and whitish blots: How OCTA can aid in diagnosis and surveillance.

By Saagar Pandit,
MD, MPH, and
Jason Hsu, MID
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39-year-old white female with no

significant medical history pre-

sented with a complaint of in-

reasing photopsias of both eyes

for the previous two weeks. She received

the first dose of her COVID-19 vaccine

three weeks before the onset of ocular
symptoms.

One week after she received the vac-
cination and two weeks before she came
to the eye clinic, she developed viral-like
symptoms of congestion, rhinorrhea and
sore throat. She otherwise denied having
a headache, fever, chills, joint aches, par-
esthesia or skin rashes. She was sexually
active with only her husband.

Clinical work-up and imaging

Vision on presentation was 20/20 in both
eyes. Intraocular pressure was 12 mmHg
in both eyes and the anterior exam was
unremarkable without cell or flare. The
dilated fundus examination was significant
for rare vitreous cell and multifocal hy-
popigmented plaques scattered through-
out the macula and along the vascular ar-
cades OU.

The optic nerves appeared normal with
no evidence of disc edema, and the vascu-
lature was normal without sheathing. No
hemorrhages were noted in the periphery
(Figure 1).

A targeted systemic work-up was unre-
markable, including a quantiferon TB gold
assay, syphilis immunoglobulin G antibody
with reflex rapid plasma reagent and an-
giotensin converting enzyme, lysozyme,
and an anteroposterior chest X-ray. Mag-
netic resonance imaging of the brain was
deferred because her mini-mental status
examination was normal and she had no
neurologic deficits on examination.

Multimodal imaging of both eyes at pre-
sentation demonstrated globular hypo-
flourescent lesions on indocyanine green
angiography with colocalizing optical co-
herence tomography angiography flow
voids in the choriocapillaris (Figure 2).

OCT through the superior right macula
highlighted retinal pigment epithelial atro-
phy, ellipsoid zone loss and outer nuclear
layer thinning (Figure 3). OCT of the left
macula through an active lesion demon-
strated hyper-reflectivity of the ONL with
underlying EZ attenuation (Figure 3, green
arrow).

Fundus autofluorescence showed
hypoautofluorescent lesions with edges of
hyperautofluorescence, more prominent
in the right eye than the left (Figure 4).
Intravenous fluorescein angiography
demonstrated classic early blocking with
late hyperfluorescent lesions (Figure 5,
page 12).

Figure 1. At the initial presentation, color fundus photos of both eyes demonstrate hypopigmented
plaques within the macula and along the arcades.
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F|gure 2. En-face chonocaplllarls slabs on optical coherence tomography angiography demonstrate
hypointense clustered lesions corresponding to areas of hypocyanescence on indocyanine green
imaging. The correlation between the ICG and the OCTA slabs is excellent, which demonstrates
choroidal changes in excess of what’s seen on the fundus photo.

Figure 3. Spectral -domain optical coherence tomography of the rlght eye (A) shows areas of
ellipsoid zone and retinal pigment epithelium (green arrow) disruption, while left eye scans (B)
superior to the fovea demonstrate hyperreflectivity in the outer nuclear layer with underlying EZ
attenuation (green arrow).

Additional work-up and treatment

We started the patient on 1 mg/kg oral
prednisone (total of 50 mg) for the treat-
ment of presumed acute posterior mul-
tifocal placoid pigment epitheliopathy
(APMPPE). We tapered the steroids over
three weeks.

On repeat examination two weeks lat-
er, the patient’s vision remained at 20/20
and her floaters subsided. The plaque-like
lesions were less prominent on fundus ex-
amination. OCTA demonstrated near com-
plete resolution of flow voids within the
choriocapillaris.

Five weeks after the initial presentation,
the patients fundus lesions resolved clini-
cally with progressive RPE changes in the
right eye only. OCT demonstrated per-
sistent RPE thickening with overlying EZ
loss in the right eye superior to the fovea.
The remainder of the cube in the right and
left eyes demonstrated EZ reconstitution
and resolution of ONL hyper-reflectiv-
ity with trace ONL thinning. OCTA flow
dramatically improved in the left eye, but
with a few focal deficits within the macula
that correlated to hypofluorescent spots on

same-day ICG imaging (Figure 6, page 12).

Features of APMPPE

APMPPE is an inflammatory chorioret-
inopathy, with an estimated incidence of
0.15 cases per 100,000 people." It typically
presents between the second and fourth
decades of life, affects men and women
equally and can be associated with systemic
conditions, most notably cerebral vasculi-
tis.? Visual symptoms such as paracentral
and central scotomas, photopsias and meta-
morphopsi, may occur. Approximately a

Figure 4. Fundus autofluorescence of the right and left eyes demonstrate
corresponding areas of hypoautofluorescent superior to the fovea in the right
eye and in the left eye bilateral multifocal hyperautofluorescent areas, which are
fewer in quantity compared to the fundus photo.
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third of patients
will present with
viral or flu-like ill-
ness before visual
symptoms arise
in APMPPE.?
There have also
been reports of
development of
APMPPE post-
vaccine.?

The disease is
usually self-lim-
iting, with res-
olution typically
occurring be-
tween four to
six weeks, but it
occasionally can
take months to
resolve. While most patients will have full
visual recovery, a retrospective review of
183 patients with APMPPE demonstrated
that approximately 25 percent will have a
final visual acuity of 20/50 or worse, with
foveal involvement conferring a worse vi-
sual prognosis.® Given its association with
cerebral vasculitis and other neurologic
conditions, a full neurologic evaluation and
neuroimaging should be considered in pa-
tients suspected of having APMPPE.

Pathogenesis of APMPPE

Currently, two theories regarding the

Figure 5. Intravenus quorecein angigrapy sows early (A) blcking and
late (B) staining in the right eye with similar findings in the left eye (C, D).

pathogenesis of APMPPE prevail. The
first, which J. Donald M. Gass, MD, pro-
posed, suggested inflammation of the RPE
and outer retina, characterized by the pla-
coid lesions seen on examination during
the acute phase of disease.* The second,
by E. Michael Van Buskirk, MD, proposed
that choroidal vasculitis was the cause of
the placoid lesions.>

In active disease, IVFA will demonstrate
hypofluorescent lesions, which are thought
to represent masking of the choroidal fluo-
rescence by the inflamed RPE and resul-
tant blocking. In later phases of the study,
these lesions then be-
come hyperfluorescent.
ICGA demonstrates
early and late hypocy-
anescence due to poor
perfusion to the chorio-
capillaris.

On FAF, lesions typ-
ically are hypoautoflu-
orescent at the center

with edges of hyper-

and left eyes six weeks after the initial presentation show the lesions had significantly improved but
autofluorescence. OCT

haven’t resolved (compare to Figure 2 for OCTA and ICGA images on initial presentation). A few more )
spots appear on ICG relative to the OCTA at six weeks, but the extent of improvement can be adequately typically demonstrates
visualized by both imaging modalities. (Continued on page 41)

RETINA SPECIALIST | SEPTEMBER/OCTOBER 2022



The availability of products and features may vary by country.

HANDS OFF (

NEW CBC Lens
Cohen-Benner contact lens

- Free floating lens design
Automatically adjusts to different corneal topographies

« Smaller footprint
Without compromising 36 degree FOV

 Proprietary stabilizing system

4 studs for capillary traction

OCULUS reserves the right to change product specifications and design.

f§¥inao OCULUS

www.oculussurgical.com +49 641 2005-298 855-SDI-BIOM (Toll Free, US Only) SURGICAL


creo



UVEITIS

FORUM

Department Editor By Akshay S. Thomas, MDD, MS

Managing UGH syndrome

Uveitis-glaucoma-hyphema syndrome, or Ellingson syndrome, requires surgery targeting
the intraocular lens to resolve the cause of chafing.

By Andrew Nelson,
MD, and Kareem
Moussa, MID
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veitis-glaucoma-hyphema syn-

drome, also known as Ellingson

syndrome, was first described in

1977.! The syndrome is classically
characterized by the triad of intraocular
inflammation, recurrent hyphema and el-
evated intraocular pressure occurring in
pseudophakic patients. Mechanical irrita-
tion of the iris, ciliary body or iridocorneal
angle by foreign material, typically an in-
traocular lens implant, can result in pig-
ment dispersion, hyphema, vitreous hem-
orrhage, increased intraocular pressure,
intraocular inflammation and/or cystoid
macular edema.

Diagnosis of UGH syndrome can be
challenging due to this wide spectrum of
findings. Definitive treatment is surgical,
involving IOL repositioning, exchange or
removal to resolve the cause of chafing.

UGH and anterior chamber I0Ls

Thomas Ellingson, MD, first observed
this syndrome in patients with a specif-
ic brand of anterior chamber 1OLs, the
Surgidev Mark VIII, and later observed
it upon removal of the lenses after the
footplates had warped." He hypothesized
that the footplates were mechanically ir-
ritating the iridocorneal angle structures,
leading to recurrent hyphema and uveitis.
Scanning electron microscopy of IOLs that
were explanted due to UGH syndrome
demonstrated irregular or sharpened IOL
edges, along with deposition of inflamma-
tory cells, erythrocytes and fibrous tissue at
these edges, further supporting Dr. Elling-
son’s hypothesis.?

Other groups later further implicated an-
terior chamber IOLs in UGH syndrome.>*
These findings led to a movement toward
improved quality control of IOL manufac-
turing as well as a preference for placing
IOLs in the posterior chamber. Conse-
quently, the incidence of UGH syndrome
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decreased in the subsequent years.”

UGH with posterior chamber I0Ls

While anterior chamber IOLs are still
a potential instigator of UGH syndrome,
it was also shown to develop with IOLs
placed in the posterior chamber. In 2009, a
series of cases in which single-piece acryl-
ic (SPA) IOLs were placed in the ciliary
sulcus demonstrated an increased risk of
UGH syndrome, as a majority of these
patients developed pigment dispersion and
iris transillumination defects, with smaller
portions developing increased intraocular
pressure and/or hyphema.®

SPA IOLs aren’t manufactured for place-
ment in the ciliary sulcus because the thick
haptics, rough surface and lack of vaulting
increase the risk of chafing of the posterior
iris and ciliary body. So the recommenda-
tion is that, when intracapsular IOL place-
ment isn’t achievable, a three-piece IOL
should be placed in the ciliary sulcus, with
suture fixation if the capsular support isn't
sufficient.

Rare cases of UGH syndrome with intra-
capsular SPA IOLs have also been report-
ed, in which iris or ciliary body chafing was
attributed to three causes:

e zonular laxity causing pseudophaco-

donesis;”

e anterior capsular {ibrosis chafing ante-
riorly and displacing ciliary processes
in plateau iris configuration;” or

e extensive capsular fibrosis (Soemmer-
ing ring) around the IOL haptics.®

Other causes of UGH syndrome may
also be intraocular implants other than
IOLs, including iris implants,” endocap-
sular tension rings' or glaucoma drainage
implants," though IOLs remain the most
typical causative implant.

The retina specialist’s role
Patients with UGH syndrome may be



Figure 1. A) Optical coherence tomography scans demonstrate macular edema which (B) didn’t improve after three intravitreal
injections of aflibercept. C) The macular edema improved notably after an intravitreal injection of triamcinolone acetonide, although
(D) it recurred four weeks later.

referred to a retina specialist for evaluation
due to its potential for posterior-segment
findings. A pseudophakic patient with a
vitreous hemorrhage or macular edema
of unclear etiology should raise suspicion
for UGH syndrome. The workup should
consist of a careful anterior segment ex-
amination, including evaluation of the IOL
design, stability and haptic position in rela-
tion to the capsule.

Ultrasound biomicroscopy is useful in
identifying any point of contact between
IOL haptics and the posterior iris or ciliary
processes.'? We'll review two cases of UGH
syndrome that presented with vitreoretinal
involvement and discuss the key features
on examination and imaging that helped us
diagnose UGH syndrome as the cause of
the posterior-segment pathology.

Case 1: Recurring UGH with DR

A Tl-year-old man with a history of qui-
escent proliferative diabetic retinopathy in
both eyes presented for evaluation of pre-
sumed diabetic macular edema in the left
eye (Figure 1A). Visual acuity was 20/100.

He received intravitreal aflibercept every
four weeks for 12 weeks, but the macular
edema continued to worsen (Figure 1B).
He then underwent intravitreal triamcino-
lone acetonide (4 mg) injection, with signif-
icant improvement in macular edema two
weeks later (Figure 1C).

Four weeks after the injection, the mac-
ular edema recurred (Figure 1D). A careful
exam of the anterior segment showed a
single-piece IOL in the sulcus with a trans-
illumination defect in the iris in the shape
of a haptic (Figure 2A). He was diagnosed
with UGH syndrome and subsequently
underwent pars plana vitrectomy, epireti-
nal membrane and internal limiting mem-
brane peel, IOL removal and posterior
sub-Tenon’s triamcinolone acetonide injec-
tion. The macular edema resolved postop-
eratively (Figure 2B). His visual acuity was
20/50 with a contact lens and he chose to
remain aphakic.

Case 2: Transient vision changes
A 73-year-old woman presented with
transient vision changes in the left eye. She

RETINA SPECIALIST | SEPTEMBER/OCTOBER 2022




UVEITIS

L

demonstrates.

L

Figure 2. A) Slit-lamp photography shows a
temporal iris transillumination defect in the shape
of a lens haptic. B) The macular edema resolved

postoperatively, as optical coherence tomography

described them as a sudden appearance of
dark cobwebs, haziness and cloudiness that
occurred three or four times over the past
three months, lasting for hours each time.
She reported a history of uncomplicated cat-
aract surgery in both eyes four years earlier.
The examination revealed pseudophakia
in both eyes, but was otherwise unremark-
able. Based on the patient’s symptoms,
amaurosis fugax was a concern. The work-
up for embolic disease was unremarkable.
Carotid ultrasound revealed a 50 to 69 per-
cent stenosis in the left internal carotid
artery. Given the possibility for amaurosis
fugax, the patient started on clopidogrel.
The patient continued to have recurrent
symptoms. She presented three months
later with elevated IOP, corneal edema,
iritis and vitreous hemorrhage. An anterior
segment exam showed temporal disloca-
tion of a one-piece IOL out of the bag into
the sulcus. Ultrasound biomicroscopy con-
firmed chafing of the intraocular lens in the
sulcus and the posterior iris (Figure 3). The
patient underwent pars plana vitrectomy
and IOL exchange with a three-piece in-
traocular lens in the sulcus and subsequent
resolution of symptoms.

Bottom line

UGH syndrome can
cause vitreoretinal com-
plications, such as CME
and vitreous hemor-
rhage, and can masquer-
ade as a primary retinal
disease. Retina special-
ists should perform a
careful exam of the lens
in pseudophakic pa-
tients with CME or vit-
reous hemorrhage of un-
clear etiology to rule out
UGH syndrome. Care-
ful attention should be
paid to the type of IOL
placed (single- or three-
piece) and the location of
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Figure 3. Ultrasound biomicroscopy shows
dislocation of a portion of the intraocular lens
out of the capsular bag with a point of contact
between the lens optic and the posterior iris.
(Courtesy Karishma Chandra)

the lens relative to the lens capsule.

A single-piece lens in the ciliary sulcus
should raise a high suspicion for UGH.
Ultrasound biomicroscopy can confirm a
malpositioned IOL, especially if it’s difficult
to visualize the lens capsule on exam, which
can happen with small pupils.

Surgery is indicated for treatment of
UGH syndrome, either by repositioning
a dislocated lens into the capsular bag or
removing the malpositioned lens and re-
placing it with a three-piece lens in the
sulcus—provided capsular support is suffi-
cient. But if capsular support isn’t sufficient
to support a sulcus lens, consider a scleral-
fixated or anterior-chamber IOL. @

REFERENCES

1. Ellingson T. The uveitis-glaucoma-hyphema syndrome associated with
the Mark Viii anterior chamber lens implant. Am Intra-Ocular Implant Soc
J.1978;4:50-53.

2. Drews RC, Smith ME, Okun N. Scanning electron microscopy of intraocular
lenses. Ophthalmology. 1978;85:415-424.

3. Brodstein RS. Hyphema syndrome with anterior lenses. J Am Intraocul
Implant Soc. 1978;4:64-65.

4. Keates RH, Ehrlich DR. “Lenses of Chance”: Complications of anterior
chamber implants. Ophthalmology. 1978;85:408-414.

5. Le T, Rhee D, Sozeri Y. Uveitis—glaucoma—hyphema syndrome: A review
and exploration of new concepts. Curr Ophthalmol Reports. 2020;8:165-171.
6. Chang DF, Masket S, Miller KM, et al. Complications of sulcus placement
of single-piece acrylic intraocular lenses. Recommendations for backup 0L
implantation following posterior capsule rupture. J Cataract Refract Surg.
2009;35:1445-1458.

7.Zhang L, Hood CT, Vrabec JP, Cullen AL, Parrish EA, Moroi SE. Mechanisms
for in-the-bag uveitis-glaucoma-hyphema syndrome. J Cataract Refract
Surg. 2014;40:490-492.

8. Bryant T, Feinberg E, Peeler C. Uveitis-glaucoma-hyphema syndrome
secondary to a Soemmerring ring. J Cataract Refract Surg. 2017;43:985-
987.

9. Arthur SM, Wright MM, Kramarevsky N, Kaufman SC, Grajewski AL. Uveitis-
glaucoma-hyphema syndrome and corneal decompensation in association
with cosmetic iris implants. Am J Ophthalmol. 2009;148:790-793.

10. Cheung AY, Price JM, Heidemann DG, Hart Jr. JC. Uveitis-glaucoma-
hyphema syndrome caused by dislocated Cionni endocapsular tension ring.
Can J Ophthalmol. 2018;53:213-e214.

11. Hou A, Hasbrook M, Crandall D. A case of uveitis-hyphema-glaucoma
syndrome due to EX-PRESS glaucoma filtration device implantation. J
Glaucoma. 2019;28:6159-e161.

12. Piette S, Canlas 0AQ, Tran HV, Ishikawa H, Liebmann JM, Ritch R.
Ultrasound biomicroscopy in uveitis-glaucoma- hyphema syndrome. Am J
Ophthalmol. 2002;133:839-841.



A: Recognizing
he Burden

' Peer Perspective with Dr Nancy Holekamp, Director
of Retina Services at the Pepose Vision Institute

Sponsored by Apellis Pharmaceuticals

A 2021 survey of those living with geographic atrophy (GA) revealed that this disease has a profound effect on patients’
lives, resulting in a large emotional burden and loss of independence. The global Geographic Atrophy Insights Survey
(GAINS) (N=203), conducted by The Harris Poll and sponsored by Apellis Pharmaceuticals, found that for nearly 7 in 10
(68%) people living with GA, the impact of vision decline on their independence and quality of life is worse than they
expected. There are several reasons for this, which we will explore in the following pages. To alleviate the added burden
of misunderstanding or miscommunication, thinking about phrasing key clinical terms in a way that makes them easier for
patients to grasp is an important consideration.*2

O
\J

Dispel GA Misconceptions

GAis not a well-understood disease. In fact, the GAINS

0/ Wish there were more
survey found that respondents lacked basic information @ 8 6 A) educational materials

about GA, which could lead to significant consequences. available for patients

For example, 76% of patients reported that they attribut- and caregivers

ed their vision loss, prior to their diagnosis, to a natural

part of aging. Half of patients (50%) were also under more information to better understand GA. In the current
the assumption that wet AMD is the only form of AMD study, 86% of patients wish there were more educational
that can lead to vision loss. To that end, patients need a materials for both patients and caregivers. Furthermore,

more accurate and comprehensive understanding of GA. patients want to know how progression can impact their
Indeed, at diagnosis, patients express a strong desire for lives. Specifically, 83% said they wish they knew at the

time of diagnosis the irreversible impact GA would have
on their vision!

(1) of people living with GA

/0 agree that prior to their ) ) o

@ 7 6 diagnosis, they attributed ® 0/ At the time of dla.gn05|s. \X{ISh ttwey
their vision loss to a 8 3 0 understood the irreversible impact
natural part of aging’ GA would have on their vision

"All statistical graphics in this article are . -
from the GAINS study (N-203) Retina Specialist | 1



Although we need to communicate the facts about GA,
we should also be conscious of how we talk to our pa-
tients. One way we simplify communication and reduce
misunderstandings at our clinic is to clearly explain what
geographic atrophy is at the initial diagnosis. After that, |
keep things simple with patients and use the term “GA/"
rather than “geographic atrophy" or “dry AMD." It may seem
like a small thing, but whatever we can do to make the vo-
cabulary easier for patients is worth considering. That said,
even simple terms like “blindness” can be misunderstood.
When patients hear this word, they think complete dark-
ness, which can make coping with GA much more difficult.
Granted, it is challenging to explain the nature of GA vision
loss. It's not like wet AMD, where you can show patients a
picture simulating the central distortion and blurred area
caused by leakage from abnormal blood vessels. GA can
produce scotomas, which are experienced as missing
vision or lack of resolution. That's very difficult for patients
to conceptualize and verbalize, which only adds to our
difficulties in communicating about GA and how it affects
vision. Also, no two people experience a GA scotoma the
same way. Every scotoma is different23

As ECPs, we have some misconceptions too. Best cor-
rected visual acuity is widely accepted by the clinical
community and regulatory authorities worldwide as a key
measure of visual function. However, this is a measure

of central acuity of the fovea, and is poorly correlated
with GA lesion size. Best-corrected visual acuity does not
assess all nuances of comprehensive visual function. GA
can grow in a unique, foveal sparing pattern that tends to
involve the fovea only late in the course of the disease.
Snellen visual acuity measurements do not capture GA.
Just because a patient can pick out letters on an eye
chart doesn't mean they can read a book or feel comfort-
able driving. Other measurements are needed. This is also
evidenced in The Harris Poll findings. Specifically, nearly
11in 3 (31%) patients said their vision started to decline or
worsen prior to diagnosis with GA. Similarly, it's import-
ant to consider all the ways that GA is experienced by
patients—beyond visual acuity loss. The survey results
elucidate this as well. Specifically, patients most com-
monly note that they need brighter light when reading or
doing close-up work (85%) and that they also experience
an inability to drive at night (ie, in the dark) (83%).14

(yo of patients note that they experience
the inability to drive at night

2 | Retina Specialist

Progression of Vision Loss Is Urgent

In contrast to the medical community's perception of GA
being a disease that progresses slowly, most patients in
GAINS perceive the disease as advancing more quickly
than they had originally expected. In fact, most patients
surveyed by The Harris Poll were surprised by the severity
and speed of the disease's impact on their vision. Specif-
ically, 77% said that the impact on their vision happened
faster than they expected and 68% said the impact of the
vision decline on their quality of life and independence is
worse than they expected.!

agree the impact of vision decline
on QOL and independenceiis
worse than they expected

68"

As clinicians, we talk about GA being a slow-moving
disease because we are comparing it to the faster
progression of vision loss with untreated wet AMD, but
patients may not be able to relate to this. We need to
rethink how we describe disease progression. From the
patient's perspective, vision loss may occur surprisingly
fast because it's closely tied to their experience of the
world and their quality of life. With that in mind, when dis-
cussing GA with patients, it's much clearer to explain what
it will be like to experience the loss. Consider that the
GAINS survey found 70% of patients rely on a caregiver to
help with various tasks—most commonly driving at night
(42%) or during the day (33%).* Any loss of independence
is likely to substantially impact their quality of life.

0/ ofpatientsrely on
? 0 /0 a caregiver to help
with various tasks

“In contrast to the medical community's
perception of GA being a disease that

progresses slowly, most patients in GAINS
perceive the disease as advancing more
quickly than they had originally expected.”




(77%) agree their vision
was impacted faster
than they expected

~80utof10

Acknowledge Loss of Independence

Many of our GA patients' needs are met by spouses, sons,
daughters and other caregivers. This might include driving
them to medical appointments, shopping and preparing
meals, reading mail, paying bills, and more. Adult children
wonder when they should “take away" the car keys, write
all of the checks, put out medications, and manage all
the little things that we often take for granted but are
indicators of our independence. Caregivers may perceive
all of this responsibility as a burden, but in my experience,
it's also often uncomfortable for the GA patients who don't
want to rely on others, particularly their children.t

In patients who have GA, loss of independence may not
be something that families grapple with decades after a
diagnosis. It can happen much more quickly. On average,
surveyed patients started relying on caregiver support as
early as 2.6 years following diagnosis. In the US, caregiver
dependency begins just 1.6 years on average after diag-
nosis. But asking for this help isn't easy. Although two-
thirds (68%) of patients feel dependent on others due to
their vision loss, more than half (53%) feel uncomfortable
asking for help?

In the US, caregiver
1 6 dependency begins
] just 1.6 years after

YEARS diagnosis on average

Of course, not everybody has a strong support network.
Some patients have no one to turn to for the level of care
they need with GA. We see this all the time in our clinic.
As the patient's vision gets worse, they take a bus or a
taxi to their appointment. In my clinic, we sometimes see
patients who are struggling with personal grooming—
through no fault of their own. It's important to look out for
these subtle cues. When you talk to these patients, they

might share that they're also having difficulty keeping their

houses clean. In many cases, these patients may have to
move into assisted living, which can be very difficult for
those who cherish their independence or have lived in
their family home for a long time*

“It may seem like a small thing, but whatever

we can do to make the vocabulary easier for
patients is worth considering.”

Recognize Emotional Toll

Most patients surveyed by The Harris Poll (68%) find it hard
to enjoy life as much as they had prior to their GA diagno-
sis. For example, many report that the disease has a major
or moderate negative impact on their ability to pursue
activities such as driving (74%), reading (68%), traveling
(62%), hobbies and social activities (43%), and the ability

to work or volunteer (42%). Consequently, patients most
commonly report feeling anxious (46%), powerless (39%),
or frustrated (33%) as a result of their vision loss or impair-
ment. Indeed, GA can have a deep emotional toll, so much
so that about 1in 3 (35%) patients reported that they had
withdrawn from their social lives due to their condition.*

~1in3 (35%)

withdrew from their social lives
due to their condition

The atmosphere in the exam room often reflects this.
When you're with a GA patient, the office visits tend to
be very muted and the tone of the office visit is one of
empathy and sympathy. Sometimes, patients are
depressed and therefore quiet, and you have to rely on
what the caregiver is noticing. It's a drain on everyone—
medical staff included. As doctors, we know it's our job
to help, yet our options are currently very limited.
Meanwhile, it's a race against the clock as patients
continue to progressively and irreversibly lose vision.5

0/ of patients find it hard to
6 8 O enjoy life as much as
they had prior to their

GA diagnosis
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“As clinicians, we talk about GA being a
slow-moving disease because we are

comparing it to the faster progression of
vision loss with untreated wet AMD, but
patients may not be able to relate to this."

Keeping a Positive Attitude

Mustering optimism can be a challenge in these circum-
stances, but | try to be forward thinking because | know that
we must do everything we can to help these patients. This
begins with awareness. We need to educate our patients
about the realities of GA. GAINS found that 91% want more
information and options about GA to feel empowered to take

control of their disease.!
91
want more

information and options
about GA to feel empowered
to take control of their disease

\We can also do more to bring attention to GA within our
profession. My hope is that one day we will be with GA
where we are with wet AMD. In the meantime, it's important
to recognize that there are really big differences in patient
experiences with these 2 conditions and in how we need to
approach care and communication. As with any disease, the
earlier we detect it, the better. This will require further educa-
tion of all primary eye care providers and increased utilization
of non-invasive imaging techniques such as fundus autofluo-
rescence and spectral domain OCT. e need to advocate for
our patients by educating our peers about the importance of
early detection and early action.67

Dr Holekamp is director of
retina services at Pepose
Vision Institute, Saint Louis, MO

This article was developed in conjunction with and sponsored
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Survey Design

The global Geographic Atrophy Insights Survey
(GAINS) was sponsored by Apellis and conduct-
ed by The Harris Poll between October 12 to
December 10, 2021. To accommodate visually
impaired respondents, the survey was conducted
online and via the telephone among 203 par-
ticipants aged 60 or over (mean age 70 years)
residing in the US, UK, France, Germany, Italy, the
Netherlands, Sweden, Canada, and Australia who
self-reported that they have been diagnosed with
age-related macular degeneration (AMD) and
have dry AMD in at least 1 of their eyes. They must
also have indicated that they have advanced
atrophic age-related macular degeneration or
advanced atrophic AMD, advanced/late/late-
stage dry age-related macular degeneration or
advanced dry AMD, or geographic atrophy (GA)

in 1 or both of their eyes. Included patients must
have been currently experiencing at least 3 GA
symptoms and currently do/used to do/or have
been suggested by an eye care professional

but have not done at least one of the following:
Take a high-dose formulation of antioxidant
vitamins and minerals, stop smoking, maintain a
healthy weight and exercise regularly, choose a
healthy diet, manage other medical conditions,
have check-ups of the retina regularly, or wear
sunglasses with UV protection. Included patients
must not have been diagnosed with glaucoma,
Stargardt disease, or dementia, or be receiving
regular injections into the affected eye every 4 to
6 weeks.

Raw data were not weighted at the individual
country level and are therefore only representa-
tive of the individuals who completed the survey.
For the global total, a post-weight was applied
to adjust for the relative size of each country's
adult population within the total adult population
across all countries surveyed.

Respondents for this survey were selected from
among those who have agreed to participate

in our surveys. The sampling precision of Harris
online polls is measured by using a Bayesian
credible interval. For this study, the sample data is
accurate to within 7.8 percentage points using a
95% confidence level and 6.5 percentage points
using a 90% confidence level. This credible inter-
val will be wider among subsets of the surveyed
population of interest.

All sample surveys and polls, whether or not they
use probability sampling, are subject to other
multiple sources of error which are most often
not possible to quantify or estimate, including,
but not limited to coverage error, error associated
with nonresponse, error associated with question
wording and response options, and post-survey
weighting and adjustments.

Sponsored by Apelus
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Scleral-fixated I0Ls: A modified approach

An optimization of methods to improve efficiency when managing a scleral-fixated
intraocular lenses in the operating room.

or eyes without capsular support,
a number of solutions are available
including anterior chamber intra-
ocular lenses, iris-fixated or sutured
I0Ls, and scleral-fixated intraocular lens-
es.! Once the realm of cataract surgeons,
dislocated IOLs are often better suited to
a posterior-segment approach, especially
if they're displaced into the vitreous cavity.

Shin Yamane, MD, and colleagues pop-
ularized an anterior-segment method us-
ing needle docking of haptics for scleral
fixation.? Jonathan Prenner, MD, further
modified this technique for a posterior-seg-
ment surgeon. George Williams, MD, later
substituted needles for 25-gauge cannulas,
greatly simplifying the most tedious step.®
Mark Walsh, MD, PhD, then published a
description utilizing 27-g cannulas resulting
in tighter haptic clearance. *

Following this evolution of techniques,
we have modified a few minor steps to
accommodate our own individual surgical
preferences. The following highlight a few
key components that can aid in the adop-
tion of this complex yet elegant solution to
the loss of capsular support.

Adjust the cannula position

Cannulas should be positioned 1.75 to
2 mm posterior to the limbus centered
on the visual axis. A vertical orientation is
preferred because the white-to-white dis-
tance is shorter than horizontal placement,
resulting in reduced stretching forces on
the haptics. However, rotation by up to one
clock hour or so off the vertical axis may
sometimes help to facilitate hand position
around the nose (especially in a right eye)
or to avoid areas with considerations such
as a bleb (Figure 1).

Use a Kuglin hook
We prefer to always fixate the superi-
or haptic first because this allows for an

View the Video

Dr. Kasetty and Dr. Ober demon-
strate their techniques for scleral
fixation of a dislocated intraocu-
lar lens. Available at:
https://bit.ly/VideoPearl-031

Figure 2. A Kuglin
hook can be used to
suspend the trailing
haptic over the
pupil where it can
easily be accessed
by the 27-gauge
MAXgrip Forceps
(Alcon).

optimal view even through a small pupil.
Drop the leading haptic through the pupil
into the vitreous cavity and leave the trail-
ing haptic in the corneal wound to hold it
in place. Then with your left hand gently
nudge the trailing haptic into the eye with
a Kuglin hook through a paracentesis until
the instrument suspends it over the pupil-
lary axis (Figure 2). Next, use the forceps in
your right hand to grasp the haptic tip.
Using the Kuglin hook has two key ad-
vantages over a more-often-used second
forceps:
e it’s autoclaved between cases and thus
doesn’t add to surgical case cost; and
e it won't crush or damage the haptic
while holding
it in place.
Using two for-
ceps on the same
haptic for a hand-
shake maneuver
requires differ-
ential force from
each hand (firm
for the tip, light to
none for manipu-
lation) and takes a
(Continued on p. 41)
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Figure 1. Cannulas are placed 1.75 to 2 mm posterior

to the limbus, 180° apart and centered vertically on the
visual axis. B) Cannulas can be placed clockwise or
counterclockwise (arrows) a few degrees from vertical
to avoid the nose or a bleb. A) and C) show examples of
cannulas rotated from the vertical axis counterclockwise
and clockwise, respectively.
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Deep Learning/AMD

Focus on Digital Medicine in Retina

Deep learning for AMD
screening and detection

The potential of automated imaging for finding and monitoring

age-related macular degeneration biomarkers.

By Zubin Mishra, BS, Ziyuan Wang, Sajib Saha, PhD, SriniVas Sadda, MD,
and Zhihong Jewel Hu, PhD, ECE

Take-home points

» Optical coherence tomography and fundus autofluorescence offer many opportunities to further understand
age-related macular degeneration biomarkers, but they generate massive amounts of data. The artificial intelligence
deep-learning technique is a potential solution to automatically analyze these data for clinical trials and research.

» Deep learning offers a potential solution to automatically screen for and detect advanced atrophic AMD or geographic
atrophy while preserving much of the accuracy of manual delineation.

» Early identification of biomarkers associated with AMD could enable staging and monitoring of patients at appropriate
intervals, while also enabling development of new preventative therapeutics and early intervention studies

» Automatic screening and detection of AMD features using deep learning has shown promise in facilitating further
clinical trials and research and improving the efficiency of diagnosis and staging, reducing the burden of AMD on the

health-care system.

n estimated 8 million people in

the United States age 55 and older

have some form of intermediate or

advanced AMD"? and automated
techniques could play a critical role in the
timely screening and detection of these
patients. Ideally, AMD would be caught
in its early stages before it progresses to
irreversible vision loss due to complications
such as outer retinal atrophy or exudative
neovascular membranes.

It’s also critical to identify patients
at high risk of progressing to advanced
AMD, allowing for staging and establish-
ing appropriate monitoring intervals. Early
identification, accurate staging and risk
stratification of early AMD stages could
allow for prevention or possible early inter-
vention, while also playing a role in facilitat-
ing the development of new treatments and
preventative therapeutics.

RETINA SPECIALIST | SEPTEMBER/OCTOBER 2022

Advanced AMD is defined by the hall-
mark features of central atrophy or macu-
lar neovascularization and commonly oc-
curs with associated loss of vision. Patients
with intermediate AMD have a 27 percent
chance of progression to advanced AMD
in five years, higher when the other eye is
already afflicted with advanced AMD.?

Even with effective treatments for neo-
vascular AMD, these patients still frequent-
ly lose vision due to the development of
geographic atrophy, for no approved treat-
ment yet exists, although some agents that
may slow progression are under evaluation
or regulatory assessment.* This article ex-
plores the potential for automated imaging
for the detection and monitoring of AMD.

Challenges with current methods
Historically, color fundus photography
has been the gold standard for detecting
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Figure 1: An illustration of segmentation system results. The upper row shows atrophic age-related macular degeneration segmentation:
A and D fundus autofluorescence; B and E U-net segmentation; and C and F manual delineation. The lower row shows atrophic juvenile
macular degeneration segmentation: G and J FAF images; H and K U-net segmentation; and | and L manual delineation. (Source: Proc.

SPIE 10950, Medical Imaging 2019: Computer-Aided Diagnosis, 109501Q [13 March 2019; open source]).

and measuring GA. Fundus autofluores-
cence imaging is a noninvasive, in vivo
two-dimensional imaging technique for
metabolic mapping of naturally or patho-
logically occurring fluorophores of the oc-
ular fundus.® It has proved to be a useful
method for identifying atrophic lesions due
to its ability to provide high contrast.

In atrophy, photoreceptors and retinal
pigment epithelium cells are lost, lead-
ing to the depletion of the fluorophores
(in lipofuscin) and, consequently, reduced
autofluorescence or hypofluorescence.
Well-demarcated FAF hypofluorescence
is the hallmark of atrophy. Studies of color
fundus photos have identified several risk
markers for AMD progression: large dru-
sen; increased total drusen area; hyperpig-
mentation; and depigmentation.>5

Recently, optical coherence tomography,
due to its ability to provide three-dimen-
sional cross-sectional anatomic information
of retinal abnormalities, has gained favor
over color fundus photography.® Several
novel OCT-based features have been iden-
tified as risk factors of AMD progression.’
They include higher central drusen vol-
ume,' intraretinal hyperreflective foci,"!
heterogeneous internal reflectivity within
drusenoid lesions (IRDL),'? and reticular
pseudodrusen (RPD) or subretinal druse-
noid deposits (SDD).'3!15 Unfortunately,
while OCT provides many opportunities

to further understand AMD biomarkers, it
requires expert training and generates mas-
sive amounts of image data (up to hundreds
of B-scans per examination). This limits the
practicality of manual OCT analysis.

Automated image segmentation and
analysis are desirable for both FAF and
OCT. This can be accomplished while pre-
serving performance and accuracy through
deep learning techniques.

Late-stage screening and detection

Previously, our group at the Doheny Im-
age Analysis Laboratory (DIAL) developed
a fully convolutional neural network-based
algorithm for atrophic AMD (or GA)
screening and segmentation on FAF im-
ages.'® The U-net algorithm consists of the
usual contracting network and expansive
network,'” but supplements it through the
use of upsampling operators and concate-
nating the high-resolution features of the
contracting network to the upsampled fea-
tures of the expansive network, leading to a
more precise final output.

This algorithm has also been applied
to the segmentation of Stargardt disease
or atrophic juvenile macular degenera-
tion (JMD). Additionally, researchers used
deep residual convolutional neural net-
works to screen and distinguish atrophic
eyes from normal eyes."

The screening system algorithm our
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DIAL group developed demonstrated a
high accuracy, with 0.98 for atrophic AMD
and 0.95 for atrophic JMD against the man-
ual gradings (Figure 1, page 19)." The seg-
mentation system algorithm also demon-
strated a high overlapping ratio: 0.89 =
0.06 for atrophic AMD and 0.78 + 0.17 for
atrophic JMD compared with the manual
delineations. These highly robust systems
indicate the great potential to facilitate
large-scale atrophic AMD and JMD clinic
trials, clinical research and translation to
clinic daily application.

Screening early AMD features

In 2019 our DIAL group reported on
deep convolution neural networks trained
to detect and classify several OCT B-scan
features that had previously been found
to be associated with AMD progression."
They include hyperreflective foci, hypore-
flective foci within the drusen and subret-
inal drusenoid deposits.” The algorithm
(Figure 2) employs transfer learning, with
which state-of-the-art classification per-
formance is achieved using relatively small
datasets by using pretrained models to ini-
tiate network parameters, which are then
fine-tuned by training on the desired image
dataset.?’ This allows for fast network train-
ing while avoiding over-fitting and ensuring

Pretrained weights Learned weights | Outputs |

([ ) | Normal |
oo AMD pathology

000 00
e 0 0
@

‘Subretinal drusenoid deposits

Figure 2: Deep learning for identifying the presence of early age-related macular
degeneration biomarkers employs transfer learning, with which state-of-the-art
classification performance is achieved with relatively small datasets by using
pretrained models to initiate network parameters, which are then fine-tuned by
training on the desired image dataset. Neuron connections shown here are for
illustration only. (Source: Sci Rep. 2019;9:10990 [open access]).
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robust performance. The algorithm also
uses a U-net (i.e., ReLayNet?) to preseg-
ment a region of interest to increase perfor—
mance of the model.

This deep-learning system achieved an
overall accuracy of 87 percent for detecting
and classifying the early AMD biomark-
ers identified. In the clinic, such a system
could rapidly screen B-scans that require
further investigation, improving the accu-
racy and efficiency of the diagnosis. The
reported deep-learning system is one way
to ease the burden of AMD on the health-
care system, showing the potential to play a
role in clinical decision support for patient
management and screening.

Detection of early AMD features

DIAL developed a deep-learning system
to automatically segment drusen and RPD
in SD-OCT images.?> The algorithm first
uses a fully convolutional neural network
based on the U-net to generate probabil-
ity maps for the drusen and RPD present
in each B-scan. Using these probability
maps and the normalized gradient in the z-
direction of the B-scan, a shortest-path
algorithm automatically segmented both
drusen and RPD. The neural network
could also generate probability maps for
the layers of the retina, making the what we
described as the Deep Learning—Shortest
Path algorithm generalizable to the seg-
mentation of all retinal layers in addition to
drusen and RPD.

The algorithm achieved a subpixel lev-
el mean difference for all retinal layers.
For RPD in particular, mean and absolute
mean differences between automated and
manual segmentations were -0.75 + 1.99
pixels (-2.92+7.74 pm) and 1.53 + 1.47
pixels (5.97 +5.74 pm), respectively. This
study demonstrated that RPD, regular
drusen and all retinal layers can be au-
tomatically and separately segmented on
SD-OCT images (Figure 3). Quantifying
and monitoring the progression of these
features have significant potential for aid-
ing in the further understanding of the



evolution of AMD.

Bottom line

While no effective treatment for atrophic
AMD currently exists, early identification
before permanent vision loss occurs could
allow staging and monitoring at appropriate
intervals, which could open the door to new
preventative treatments and early interven-
tion studies. However, identifying early
AMD biomarkers manually is time-con-
suming and requires expert training, often
making it impractical or unfeasible.

Deep learning offers a potential solu-
tion to automatically screen for and detect
biomarkers of both early and late AMD
while preserving much of the accuracy of
manual segmentation. The studies we re-
viewed are encouraging for the application
of deep-learning methods in the screening
and detection of AMD biomarkers for fur-
ther clinical research, early intervention
clinical trials and daily clinical use. @
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m Telemedicine in DR

Focus on Digital Medicine in Retina

How telemedicine and Al
are changing DR screening

Teleophthalmology and artificial intelligence are bringing
diabetic retinopathy screening into the primary-care setting.
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Take-home points

» While telemedicine in ophthalmology—teleophthalmology—has been implemented successfully in the screening of
patients with diabetic retinopathy, it’s limited by the need for human interpretation of all images.

» Artificial intelligence can provide accurate, real-time grading of fundus photographs, allowing health-care systems to

reduce the number of routine screening eye care referrals.

» Two Food and Drug Administration-approved Al-based algorithms have been shown to have high sensitivity and
negative predictive value for detecting clinically relevant DR.

» The implementation of Al-based screening programs can improve patient access to care and decrease health-care

costs.

elemedicine has demonstrated sig-

nificant potential to reduce barriers

and improve adherence for diabetic

retinopathy screening of asymp-
tomatic patients in the primary-care set-
ting."® However, one of the main limiting
factors of telemedicine for DR screening
is access to accurate and timely image in-
terpretation.* This is where artificial intelli-
gence can play a significant role.

Al-based image analysis has shown the
potential to deliver accurate, real-time fun-
dus photography grading, allowing health
systems to reduce the number of routine
screening eye care referrals. 7

The scope of the problem has been
well documented: More than 100 million
people have diabetes® and an estimated
860,000 are functionally blind from DR.
An additional 2.9 million suffer from mod-
erate to severe visual impairment.9 Al-
though systemic management of diabetes

RETINA SPECIALIST | SEPTEMBER/OCTOBER 2022

mellitus has improved significantly over
the past few decades, global prevalence
continues to rise and with it the burden of
DR. It remains the leading cause of new
legal blindness among Americans ages 20
to 74 years.'29 11

Here, we report on the advances made
in using telemedicine for screening for DR
and future directions.

Poor adherence to guidelines

Regular monitoring and early detection
is the key to preventing DR-related visual
impairment. American Academy of Oph-
thalmology guidelines recommend screen-
ing for DR at the time of diagnosis for
patients with T2DM and at least annually
starting five years after diagnosis of TIDM.
Unfortunately, only about 60 percent of
patients with DM receive eye exams at
least yearly.? This discrepancy is multi-
factorial: the financial burden of follow-up



visits, inconvenience of travel-
ing to a doctor’s office, timing
and duration of visits, and lim-
itations in patient education.">!3
An additional complicating fac-
tor is that many patients remain
asymptomatic even when they
have advanced, vision-threaten-
ing DR.M

In the United States, tele-
medicine systems have been im-
plemented for screening and/
or managing DR, as well as in
emergency medicine teleoph-
thalmology, retinopathy of pre-
maturity screening, and man-
agement of age-related macular
degeneration and glaucoma—
with varying levels of success.'

The Veterans Health Admin-
istration implemented a non-
mydriatic teleretinal DR screen-
ing that has shown efficacy in
reaching a larger population
of patients while proving cost-
effective for screening in popula-
tions of more than 3,500 patients
under age 80 from diverse racial
ethnic groups.'

Dilation and image
gradeability
Teleophthalmology programs
can use both mydriatic and non-
mydriatic fundus photography.
Dilation has the most significant
impact on telemedicine image
quality in older patients and
those with known ocular media
opacity. A recent study found the
rate of gradable nonmydriatic
images fell from 83 percent for
patients ages <40 years to 50
percent for patients ages 61 to
70 (p<0.001) and 33 percent for
those ages 71 to 80 (p<0.001).""
Although postdilation fundus

A) Ultrawide pseudocolor fundus photography of a 71-year-old man with newly diagnosed
noninsulin dependent diabetes mellitus reveals intra- and extramacular dot and blot
hemorrhages, macular exudates, intraretinal microvascular abnormalities and
neovascularization elsewhere. B) Fluorescein angiography demonstrates several areas of late
leakage as well as scattered areas of small-vessel leakage and vascular nonperfusion.

and cost for both patients and health-care

images are typically of higher quality than ~ systems, and may be inconvenient and
nonmydriatic images, dilation adds time (Continued on page 27)
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QGC\EYLEA

/ (aflibercept) Injection
For Intravitreal Injection

Inspired by a real patient
with DME.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS

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

WARNINGS AND PRECAUTIONS

- Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments.
Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed to report
any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately.
Intraocular inflammation has been reported with the use of EYLEA.

- Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA.
Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with VEGF inhibitors.
Intraocular pressure and the perfusion of the optic nerve head should be monitored and managed appropriately.

- There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA.
ATEs are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The
incidence of reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined
group of patients treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks,
the incidence was 3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The
incidence in the DME studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with
EYLEA compared with 2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578)
in the combined group of patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no
reported thromboembolic events in the patients treated with EYLEA in the first six months of the RVO studies.

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.

© 2021, Regeneron Pharmaceuticals, Inc. All rights reserved.
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EYLEA ACHIEVED RAPID, SUSTAINED OUTCOMES IN DME

Demonstrated efficacy outcomes in VISTA and VIVID, phase 3 anti-VEGF trials in DME (N=862)'
Mean change in BCVA (ETDRS letters) at Year 1 from baseline™**

Prespecified Exploratory

Initial Gains (Month 5) Primary Endpoint (Year 1) Endpoint (Year 3)
VISTA VIVID VISTA VIVID VISTA VIVID
(n=154) (n=136) (n=154) (n=136) (n=154) (n=136)
EYLEA Q8 +9.9 +9.3 +10.7 +10.7 +10.5 +11.7
(n=151) (n=135) (n=151) (n=135) (n=151) (n=135)
(n=154) (n=132) (n=154) (n=132) (n=154) (n=132)

P<0.01vs control at Year 1.
The analyses of these exploratory endpoints were not multiplicity protected and are descriptive only.

Year 2 data was consistent with results seen in Year 1.°

VISTA and VIVID study designs: Two randomized, multicenter, double-masked, controlled clinical studies in which patients with DME (N=862; age range: 23-87 years,
with a mean of 63 years) were randomized and received: 1) EYLEA 2 mg Q8 following 5 initial monthly doses; 2) EYLEA 2 mg Q4; or 3) macular laser photocoagulation
(control) at baseline and then as needed. From Week 100, laser control patients who had not received EYLEA rescue treatment received EYLEA as needed per
re-treatment criteria. Protocol-specified visits occurred every 28 (+7) days.

In both clinical studies, the primary efficacy endpoint was the mean change from baseline in BCVA at Week 52, as measured by ETDRS letter score!

*Last observation carried forward; full analysis set.
fFollowing 5 initial monthly doses.

SEE WHAT EYLEA COULD DO FOR YOUR PATIENTS WITH DME AT HCP.EYLEA.US

anti-VEGF, anti-vascular endothelial growth factor; BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; Q4, every 4 weeks;
(8, every 8 weeks.

ADVERSE REACTIONS

- Serious adverse reactions related to the injection procedure have occurred in <0.1% of intravitreal injections with EYLEA
including endophthalmitis and retinal detachment.

- The most common adverse reactions (>5%) reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain,
cataract, vitreous detachment, vitreous floaters, and intraocular pressure increased.

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

INDICATIONS

EYLEA® (aflibercept) Injection 2 mg (0.05 mL) is indicated for the treatment of patients with Neovascular (Wet) Age-related
Macular Degeneration (AMD), Macular Edema following Retinal Vein Occlusion (RV0), Diabetic Macular Edema (DME), and
Diabetic Retinopathy (DR).

References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019. 2. Korobelnik JF, Do DV, Schmidt-Erfurth U,
et al. Intravitreal aflibercept for diabetic macular edema. Ophthalmology. 2014;121(11):2247-2254. doi:10.1016/j.0phtha.2014.05.006 3. Brown DM, Schmidt-Erfurth U,
Do DV, et al. Intravitreal aflibercept for diabetic macular edema: 100-week results from the VISTA and VIVID studies. Ophthalmology. 2015;122(10):2044-2052.
doi:10.1016/j.0phtha.2015.06.017 4. Data on file. Regeneron Pharmaceuticals, Inc. 5. Heier JS, Korobelnik JF, Brown DM, et al. Intravitreal aflibercept for diabetic macular
edema: 148-week results from the VISTA and VIVID studies. Ophthalmology. 2016;123(11):2376-2385. doi:10.1016/j.0phtha.2016.07.032

04/2021
Please see Brief Summary of Prescribing Information on the following page. EYL.21.03.0211



BRIEF SUMMARY—Please see the EYLEA
full Prescribing Information available
on HCP.EYLEA.US for additional

product information.

\\EYLEA

4 (aflibercept) Injection
For Intravitreal Injection

1INDICATIONS AND USAGE

EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of patients with:

Neovascular (Wet) Age-Related Macular Degeneration (AMD), Macular Edema Following Retinal Vein Occlusion (RVO), Diabetic
Macular Edema (DME), Diabetic Retinopathy (DR).

4 CONTRAINDICATIONS

4.1 Ocular or Periocular Infections

EYLEA is contraindicated in patients with ocular or periocular infections.

4.2 Active Intraocular Inflammation

EYLEA is contraindicated in patients with active intraocular inflammation.

4.3 Hypersensitivity

EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.

5 WARNINGS AND PRECAUTIONS

5.1 Endophthalmitis and Retinal Detachments

Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed

to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately
[see Patient Counseling Information (17)].

5.2 Increase in Intraocular Pressure

Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and
managed appropriately.

5.3 Thromboembolic Events

There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events
in the patients treated with EYLEA in the first six months of the RVO studies.

6 ADVERSE REACTIONS

The following potentially serious adverse reactions are described elsewhere in the labeling:

« Hypersensitivity [see Contraindications (4.3)]

« Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]

« Increase in intraocular pressure [see Warnings and Precautions (5.2)]

« Thromboembolic events [see Warnings and Precautions (5.3)]

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug
cannot be directly compared to rates in other clinical trials of the same or another drug and may not reflect the rates observed

in practice.

A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1%
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (=5%)
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and
intraocular pressure increased.

Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data described below reflect exposure to EYLEA in 1824 patients
with wet AMD, including 1223 patients treated with the 2-mg dose, in 2 double-masked, controlled clinical studies (VIEW1and VIEW2)
for 24 months (with active control in year 1).

Safety data observed in the EYLEA group in a 52-week, double-masked, Phase 2 study were consistent with these results.

Table 1: Most Common Adverse Reactions (21%) in Wet AMD Studies

Table 2: Most Common Adverse Reactions (=1%) in RVO Studies

CRVO BRVO

EYLEA Control EYLEA Control
Adverse Reactions (N=218) (N=142) (N=91) (N=92)
Eye pain 13% 5% 4% 5%
Conjunctival hemorrhage 12% 1% 20% 4%
Intraocular pressure increased 8% 6% 2% 0%
Corneal epithelium defect 5% 4% 2% 0%
Vitreous floaters 5% 1% 1% 0%
Ocular hyperemia 5% 3% 2% 2%
Foreign body sensation in eyes 3% 5% 3% 0%
Vitreous detachment 3% 4% 2% 0%
Lacrimation increased 3% 4% 3% 0%
Injection site pain 3% 1% 1% 0%
Vision blurred 1% <% 1% 1%
Intraocular ir ion 1% 1% 0% 0%
Cataract <1% 1% 5% 0%
Eyelid edema <1% 1% 1% 0%

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

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

Table 3: Most Common Adverse Reactions (=1%) in DME Studies

Baseline to Week 52 Baseline to Week 100

EYLEA Control EYLEA Control
Adverse Reactions (N=578) (N=287) (N=578) (N=287)
Conjunctival hemorrhage 28% 17% 31% 21%
Eye pain 9% 6% 1% 9%
Cataract 8% 9% 19% 17%
Vitreous floaters 6% 3% 8% 6%
Corneal epithelium defect 5% 3% 7% 5%
Intraocular pressure increased 5% 3% 9% 5%
Ocular hyperemia 5% 6% 5% 6%
Vitreous detachment 3% 3% 8% 6%
Foreign body sensation in eyes 3% 3% 3% 3%
Lacrimation increased 3% 2% 4% 2%
Vision blurred 2% 2% 3% 4%
Intraocular i i 2% <1% 3% 1%
Injection site pain 2% <1% 2% <1%
Eyelid edema <1% 1% 2% 1%

Less common adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal detachment, retinal
tear, corneal edema, and injection site hemorrhage.

Safety data observed in 269 patients with nonproliferative diabetic retinopathy (NPDR) through week 52 in the PANORAMA trial were
consistent with those seen in the phase 3 VIVID and VISTA trials (see Table 3 above).

6.2 Immunogenicity

As with all therapeutic proteins, there is a potential for an immune response in patients treated with EYLEA. The immunogenicity

of EYLEA was evaluated in serum samples. The immunogenicity data reflect the percentage of patients whose test results were
considered positive for antibodies to EYLEA in immunoassays. The detection of an immune response is highly dependent on the
sensitivity and specificity of the assays used, sample handling, timing of sample collection, concomitant medications, and underlying
disease. For these reasons, comparison of the incidence of antibodies to EYLEA with the incidence of antibodies to other products may
be misleading.

In the wet AMD, RVO, and DME studies, the pre-treatment incidence of immunoreactivity to EYLEA was approximately 1% to 3% across
treatment groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were detected in a similar percentage range of
patients. There were no differences in efficacy or safety between patients with or without immunoreactivity.

Baseline to Week 52 Baseline to Week 96 8 USE IN SPECIFIC POPULATIONS
8.1Pregnancy
Active Control Control Risk Summary
. EYLEA (ranibizumab) EYLEA (ranibizumab) Adequate and well-controlled studies with EYLEA have not been conducted in pregnant women. Aflibercept produced adverse

Adverse Reactions (N=1824) (N=595) (N=1824) (N=595) embryofetal effects in rabbits, including external, visceral, and skeletal malformations. A fetal No Observed Adverse Effect Level
Conjunctival hemorrhage 25% 28% 21% 30% (NOAEL) was not identified. At the lowest dose shown to produce adverse embryofetal effects, systemic exposures (based on AUC for
Eye pain 9% 9% 10% 10% free aflibercept) were approximately 6 times higher than AUC values observed in humans after a single intravitreal treatment at the
Cataract 7% 7% 1% 10% recommended clinical dose [see Animal Data]. )
Vitreous detachment % 5% 8% 8% Animal reproduction studies are not always predictive of human response, and it is not known whether EYLEA can cause fetal harm

. n“ D“ n“ 5 when admini: to a pregnant woman. Based on the anti-VEGF mechanism of action for aflibercept, treatment with EYLEA may
Vitreous floaters 6% 7% 8% 10% pose a risk to human embryofetal development. EYLEA should be used during pregnancy only if the potential benefit justifies the
Intraocular pressure increased 5% 7% 7% 1% potential risk to the fetus.
Ocular hyperemia 4% 8% 5% 10% All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The background risk of major birth defects
Corneal epi defect 1% 5% 5% 6% and m\scarriag_e for the ind\cglgd populat\o_n is unknown.»ln t_he U.S. general population, _the estimated background risk of major birth
Detachment of the retinal pigment epithelium % % % % defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Injection site pain 3% 3% 3% 1% Data
Foreign body sensation in eyes 3% 2% 2% 1% Animal Data ) -
Tacrimation i d 3% % s 2% In two embryofetal development studies, aflibercept produced adverse embryofetal effects when administered every three days

acrimation increase o o il o during organogenesis to pregnant rabbits at intravenous doses =3 mg per kg, or every six days during organogenesis at subcutaneous
Vision blurred 2% 2% 4% 3% doses 0.1 mg per kg.
Intraocular inflammation 2% 3% 3% 4% Adverse embryofetal effects included increased incidences of postimplantation loss and fetal malformations, including anasarca,
Retinal pigment epithelium tear 2% 1% 2% 2% umbilical hernia, diaphragmatic hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele,
Injection site hemorrhage % 2% 2% 2% heart and major vessel defects, and skeletal malformations (fused vertebrae, sternebrae, and ribs; supernumerary vertebral arches
Eyelided % 2% 2% 3% and ribs; and incomplete ossification). The maternal No Observed Adverse Effect Level (NOAEL) in these studies was 3 mg per kg.

yelid edema o o o i Aflibercept produced fetal malformations at all doses assessed in rabbits and the fetal NOAEL was not identified. At the lowest
Corneal edema 1% 1% 1% 1% dose shown to produce adverse embryofetal effects in rabbits (0.1 mg per kg), systemic exposure (AUC) of free aflibercept was
Retinal detachment <1% <1% 1% 1% approximately 6 times higher than systemic exposure (AUC) observed in humans after a single intravitreal dose of 2 mg.

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

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

Risk Summary

There is no information regarding the presence of aflibercept in human milk, the effects of the drug on the breastfed infant, or the
effects of the drug on milk production/excretion. Because many drugs are excreted in human milk, and because the potential for
absorption and harm to infant growth and development exists, EYLEA is not recommended during breastfeeding.

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

8.3 Females and Males of Reproductive Potential

Contraception

Females of reproductive potential are advised to use effective contraception prior to the initial dose, during treatment, and for at least
3 months after the last intravitreal injection of EYLEA.

Infertility

There are no data regarding the effects of EYLEA on human fertility. Aflibercept adversely affected female and male reproductive
systems in cynomolgus monkeys when administered by intravenous injection at a dose approximately 1500 times higher than the
systemic level observed humans with an intravitreal dose of 2 mg. A No Observed Adverse Effect Level (NOAEL) was not identified.
These findings were reversible within 20 weeks after cessation of treatment.

8.4 Pediatric Use

The safety and effectiveness of EYLEA in pediatric patients have not been established.

8.5 Geriatric Use

In the clinical studies, approximately 76% (2049/2701) of patients randomized to treatment with EYLEA were =65 years of age and
approximately 46% (1250/2701) were =75 years of age. No significant differences in efficacy or safety were seen with increasing age
in these studies.

17 PATIENT COUNSELING INFORMATION

In the days following EYLEA administration, patients are at risk of developing endophthalmitis or retinal detachment. If the

eye becomes red, sensitive to light, painful, or develops a change in vision, advise patients to seek immediate care from an
ophthalmologist [see Warnings and Precautions (5.1)].

Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye examinations
[see Adverse Reactions (6)]. Advise patients not to drive or use machinery until visual function has recovered sufficiently.




m Telemedicine in DR

uncomfortable for many patients.' An-
other potential concern regarding phar-
macologic mydriasis in the primary-care
setting is the risk of inducing acute angle
closure due to pupillary block, although
this has been exceedingly rare with tropi-
camide-only dilation."

Screening programs in which ungrad-
able nonmydriatic photography leads di-
rectly to a referral must balance the ben-
efits of avoiding routine dilation with the
costs of increased office visits and the risk
of losing patients to follow-up.

Track record of Al algorithms

A recent, large-scale international pro-
spective study demonstrated that an AI-
based deep-learning program could offer
91.4-percent sensitivity for detecting vi-
sion-threatening DR with a specificity of
95.4 percent, which was at least as good as
retina specialist grading.®

Another recent study compared the per-
formance of seven different Al-based DR
screening algorithms on real-world Veter-
ans Affairs patient data and found widely
varying sensitivities—>51 to 86 percent.*
Negative predictive values (NPV) ranged
from 82.7 to 93.7 percent.

Two of the algorithms had slightly higher
sensitivities than the teleretinal human
grader control, although the algorithms
had lower specificities. One algorithm had
worse performance at all levels of DR se-
verity compared with teleretinal control
and missed a quarter of advanced reti-
nopathy cases. These findings highlight
the need for rigorous real-world algorithm
validation before they’re implemented in
the clinic.

The VA study calculated value per en-
counter, defined as the cost saved avoiding
unnecessary referrals to a provider, for all
algorithms that performed no worse than
teleretinal graders in detecting referable
DR. This value was found to be $15 to
$18 per screening visit for ophthalmologist
human graders and $8 to $9 for optome-
trists.?!

Existing Al-based systems

Two Al-based systems approved for DR
screening are available commercially: the
IDx-DR autonomous diagnostic platform
(Digital Diagnostics); and the EyeArt AI
screening system (Eyenuk).

IDx-DR analyzes two fundus photo-
graphs of each eye using the TRC 400NW
70 nonmydriatic fundus camera (Topcon)
to identify patients with more than mild
DR.% A retrospective study reported out-
comes following incorporation of IDx-DR
Al-based image interpretation into an
established DR telemedicine screening
program.'” It evaluated 1,052 consecutive
adult patients who received photoscreen-
ing for DR in a primary-care setting. IDx-
DR analyzed nonmydriatic fundus photos
captured for each patient.

When the program couldn’t grade the
nonmydriatic photos, the patients were
dilated (1% tropicamide). The AI platform
successfully analyzed the mydriatic fundus
photos in 87.5 percent of patients who had
ungradable nonmydriatic photos.'” More
than 90 percent ultimately had gradable
fundus photos and 14.3 percent were grad-
ed as greater-than-mild DR.

Manual over-read was performed on all
images. The Al-derived results compared
to manual over-read had 100-percent sen-
sitivity, 89.2-percent specificity and 100-
percent NPV for identifying more than
mild nonproliferative DR."”

A prospective trial last year showed the
EyeArt system also had high sensitivity
(95.5 percent) and specificity (85 per-
cent) for detecting more-than-mild and
vision-threatening DR (95.1-percent sen-
sitivity, 89-percent specificity). Nearly 90
percent of eyes didn’t require dilation for
the AI algorithm to identify mild-to-mod-
erate and vision-threatening DR.*

Potential to find referable disease
Findings from these studies demonstrate
the potential of Al-based image interpreta-
tion systems to identify referral-eligible
disease with a very high sensitivity and high

Screening
programs
in which
ungradable
nonmydriatic
photograph
leadsdirectly
to a referral
mustbalance
the benefits
of avoiding
routine
dilation with
the costs of
increased
office visits
and the risk
of losing
atients to
ollow-up.
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Telemedicine in DR

Patients with
negative
results may
either
continue
telemedicine
screening
annually or
some sys-
tems may
recommend
they get
periodic
compre-
hensive eye
exams on a
less-than-
annual basis.

NPV. The low false-negative rate may al-
low telemedicine systems to either arrange
a secondary review of only positive screen-
ing images or eliminate the secondary re-
view only of images with positive screening
results, or to even entirely eliminate the
secondary review if the system can ac-
commodate prompt access to dilated com-
prehensive eye exams for all patients with
positive or ungradable results.

Introducing these systems for screening
of patients with diabetes in the prima-
ry-care setting holds great potential for
improving access to care. The unique char-
acteristics and infrastructure of different
systems will determine specific practices,
such as how to manage positive or ungrad-
able screenings either through secondary
image review or with urgent referral of
all patients with positive or ungradable
screening results.

Patients with negative results may either
continue getting telemedicine screening
annually or some systems may recommend
they get periodic comprehensive eye ex-
ams on a less-than-annual basis. Impor-
tantly, systems must be put in place to
streamline referrals when indicated.

Every effort should be made to mini-
mize the obstacles to getting patients into
the clinic to avoid liability issues, including
obtaining valid contact information on all
and ensuring patients are fully informed
on the potential risks of Al-based screen-
ing as well as the fact that they may still
need an eye exam. Obstacles to wider im-
plementation of Al-based screening pro-
grams include regulatory issues, variation
in software and discrepancies in national
screening programs.

Bottom line

Incorporating Al-based image analysis
into primary-care DR screening programs
has the potential to improve patient access
to recommended screening with a high
sensitivity for detecting retinopathy war-
ranting referral for a comprehensive eye
examination. ®
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Take-home points

» Widefield optical coherence tomography is noninvasive tool that provides near capillary level information about the

retinal vasculature.

» WF-0CT is commercially available and provides useful information for diagnosis and management of diseases of the

vitreoretinal interface.

Y

The application of WF-OCT and WF-OCT angiography to characterize central and peripheral retinal lesions is improv-

ing our understanding of retinal vascular diseases, such as diabetic retinopathy, retinal vein occlusion and retinopathy

of prematurity.

» The adoption of widefield imaging into routine clinical practice has logistical and financial barriers but may offer
significant advantages over conventional imaging techniques.

ptical coherence tomography, in-
troduced in 1991,' has had a trans-
formational impact on the diagnosis
and management of macular pa-
thology such as choroidal neovasculariza-
tion and macular edema. In short order the
application of OCT to diseases of the vit-
reoretinal interface also rapidly evolved.?®
With these applications, the importance
of peripheral retinal imaging also emerged
when investigators began to use montages
of spectral-domain OCT images* or larger
scan patterns® to explore vitreoretinal in-
terface findings outside the macula. These
studies revealed that OCT of the retinal
periphery was a significantly underutilized
application that could provide important
diagnostic information. However, the prac-
tical limitations in acquiring and montag-
ing OCT images from outside the macula
largely precluded the routine use of OCT
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for peripheral retinal pathology.

Over the past decade, the adoption of
high-speed and ultrahigh-speed swept-
source OCT technology has made it easier
to image outside the macula—known as
“widefield” imaging (WFI).® Consensus ter-
minology for WFT has been developed both
in the context of fundus imaging as well as
OCT" and the pathophysiologic importance
of imaging the periphery is widely acknowl-
edged.® The increased scanning speeds
(up to 100,000 A scans/s) of commercially
available SS-OCT platforms enable acqui-
sition of fields of view up to approximately
12-x-12 mm in a single-scan pattern in few
seconds (Table).

The age of OCT angiography

More recently, OCT angiography has
enabled high-resolution, noninvasive
visualization of the retinal and choroidal



microvasculature with distinct advantages
over fluorescein angiography,® including
the absence of intravenous dye injection.
OCTA provides capillary level resolution
of the retinal vasculature and enables vi-
sualization of the peripapillary radial capil-
laries as well as the deep-retinal capillaries
that conventional dye-based angiography
doesn’t visualize.

In addition, the speed and ease of use
of commercially available WF-OCT and
WEF-OCTA systems allow for comfortable
and rapid imaging of patients at each visit
to closely monitor disease progression and
therapy response.'!! In this article, we will
review the currently available commercial
WEF-OCT and WF-OCTA systems as well
as experimental concept instruments to
illustrate clinical applications in adults and
children. The accompanying table sum-
marizes characteristics of several commer-
cially available widefield OCT and OCTA
systems.

While there are many clinical applica-
tions for WF-OCT and WF-OCTA, at least
three have immediate clinical relevance
and impact: diabetic retinopathy; retinal
vein occlusion; and pediatric uses. Recent
peer-reviewed clinical studies demonstrate
and support these applications, but much
room exists for improvement.

Diabetic retinopathy

Widefield fundus imaging has already
demonstrated that the perfusion status of
the retinal periphery is particularly import-
ant for patients with diabetic retinopathy
because of an increased risk of DR pro-
gression when predominantly peripheral
lesions are present.'*'® Multiple studies
have also shown the ability of WF-OCTA
to identify regions of nonperfusion and
neovascularization in patients with DR.*5

In some studies, the ability of WF-OCTA
to detect regions of impaired perfusion is
debatably superior to that of FA.'>6 Figure
1 demonstrates the capillary level reso-
lution of WF-OCT images that highlight
areas of impaired perfusion. Notably, these

Figure 1. Widefield optical coherence tomography angiography of two patients
with diabetic retinopathy illustrating regions of neovascularization with
corresponding B-scans. A) En face 12-x-12mm field of view depth encoded
pseudocolored OCTA of the right eye of a person with clinically apparent pro-
liferative DR. B) Horizontal B-scan (corresponding to the white line in panel A),
demonstrates retinal neovascularization in the vitreous. C) En face WF-OCTA of
a patient with severe nonproliferative DR and (D) corresponding B-scan of the
same patient with presumed severe NPDR demonstrate flat neovascularization
above the internal limiting membrane that wasn't detected clinically. OCTA is
particularly effective at identifying this flat neovascularization that can be very
difficult to detect clinically. (Color coding for panels A and B: Red=superficial
retinal layer; green=deep retinal layer; yellow=overlay of red/green. (Images
obtained on Zeiss PlexElite 9000, Carl Zeiss Meditec)

areas aren’t clinically evident on dilated
fundus examinations. Or in some cases FA
and the benefit of imaging is significant in
early identification of impaired perfusion.

Table. Commercially available widefield
optical coherence tomography systems

Device Technology Scan speed |Reported OCT angiography
field of view |available?

Optovue Avanti Spectral domain {70,000 40 degrees | Yes
A-scans/s

Zeiss PLEX Elite | Swept-source 100,000 56 degrees | Yes

9000 A-scans/s

Canon Xephilio Swept-source 100,000 78x68 de- Yes

0CT-S1 A-scans/s | grees

Heidelberg Spectral domain |85,000 55 degrees | Yes

Spectralis 0CT2 A-scans/s

Optos Silverstone | Swept-source 100,000 200 degrees |No
A-scans/s
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Figure 2 is a montage of several WFIs
demonstrating even larger field-of-view
capabilities likely to be commercially avail-
able in the near future.

A separate study used FA and WF-
OCTA to detect regions of nonperfusion
in nine patients with DR. Notably, the
study found that all regions of nonperfu-
sion detectable on FA were also detect-
ed on WF-OCTA, but that WF-OCTA
could identify additional regions not de-
tectable on FA."> A 2020 study of 20 eyes
also demonstrated this finding,'” observing
that areas of nonperfusion could be more
easily identified using WF-OCTA in eyes
that had been treated with panretinal pho-
tocoagulation because of the appearance of
PRP scars on FA.

A 2022 study in Japan used WF-
OCTA to quantify the progression of neo-
vascularization using swept-source wide-
field OCTA images."® The authors demon-
strated the ability of widefield OCTA to not
only identify, but also track the progression
of neovascularization lesions. Figures 1C
and D (page 31) illustrate a case where
numerous areas of neovascularization are
evident on WF-OCTA but weren't recog-
nized on clinical examination.

Retinal vein occlusion
Recent work has demonstrated the util-
ity of WF-OCTA in assessment of nonper-

Figure 2. Wide-field montage of several images
demonstrating visualization of peripheral retina.
This figure provides an expanded field-of-view of
the same patient imaged in Figure 1A and B and
illustrates additional impaired temporal perfusion
in the mid-periphery not seen in Figure 1. This
montage feature is not yet Food and Drug
Administration-approved. (Obtained on Zeiss
PlexElite 9000, Carl Zeiss Meditec)

fusion in patients with RVO. A study from
France last year comparing ultra-WF FA
and WF-OCTA in patients with RVO cal-
culated that WF-OCTA had a 100 percent
sensitivity and 65 percent specificity for
detection of nonperfusion, indicating that
it may serve as an effective screening tool
for patients with RVO."

Another study retrospectively evaluated
39 eyes with ischemic RVO to detect neo-
vascularization elsewhere as well as areas of
nonperfusion.?” WF-OCTA detected 100
percent of areas of nonperfusion and reti-
nal neovascularization that FA had detect-
ed. In one case, neovascularization else-
where found on OCTA wasn’t detectable
using FA. A separate study compared the

Figure 3. Examples of peripheral pathology visualized with ultra-widefield en
face optical coherence tomography. All scans were acquired in 1.5 seconds using
a prototype contact UWF handheld OCT system. A, B) Pediatric patients imaged
with UWF OCT in the operating room. Patient A had Von Hippel Lindau syndrome
and multiple hemangioblastomas, including one near the ora serrata. Patient B
was diagnosed with retinoblastoma, which could be more effectively captured
using UWF OCT than commercially available systems with lower fields of view.

C, D) Retinopathy of prematurity seen on images obtained at the bedside in the
neonatal intensive care unit. (Courtesy Yifan Jian, PhD)

area of nonperfusion between WF-OCTA
and FA in 27 eyes with BRVO and found a
strong and statistically significant correla-
tion between the two modalities.?'

Pediatric patients

In pediatric retina, OCT imaging is
typically limited to cooperative children
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who can position themselves into imaging
systems designed for adults or patients in
the operating room under anesthesia.?*
Under anesthesia, camera options are
limited, particularly for OCT, which often
isn’t available. Furthermore, commercially
available options for imaging under anes-
thesia are typically slower than those used
in routine clinical practice.

Many pediatric retinal diseases have
complicated vitreoretinal interface abnor-
malities and peripheral vascular abnormal-
ities likely to benefit from OCT imaging.
However, they're difficult to visualize using
available portable OCT systems that have
a limited field of view.?* This limitation has
delayed our understanding of both normal
pediatric macular development and patho-
logic changes with disease.

Finally, diseases such as retinopathy of
prematurity require repeated clinical ex-
amination at the bedside, which often oc-
cur without the benefits of imaging, espe-
cially OCT.* Some of these challenges can
be overcome with improved optical designs
and faster lasers that can facilitate more
efficiency, higher resolution and greater
field-of-view compared with currently
available OCT systems.” We present a se-
ries of pediatric patients (Figure 3) imaged
using a prototype 400 kHZ swept-source
OCT with a field of view of up to 240 de-
grees to demonstrate the feasibility and
potential clinical benefit of incorporating
WEF-OCT into the pediatric retinal practice
in the future.”

Future applications and directions
As WF-OCT and OCTA devices con-
tinue to improve and are adopted into
clinical practice, new research and clini-
cal applications will undoubtedly emerge.
Figure 4 provides a striking example of
retinal hemangioblastomas imaged with
a WF-OCTA montage, which isn’t Food
and Drug Administration-approved, com-
pared with FA. In mouse models, WF-
OCT has been combined with adaptive
optics scanning laser ophthalmoscopy to

tumors, central-nervous-system and retinal hemangioblastomas secondary to
Von Hippel-Lindau syndrome underwent optical coherence tomography
angiography imaging. She was diagnosed at age 24 based on ocular
manifestations and confirmed with genetic testing (both parents tested negative).
Visual acuity was 20/20 bilaterally. A) Fluorescein angiography of the right eye
demonstrates small untreated capillary hemangioblastoma (arrowhead)
temporally superior to the macula. B) FA of the left eye showed a large inferior
hemangioblastoma (treated with cryotherapy nine years prior) with persistent
flow. C, D) 12-x-12-mm OCTA montages reveal lesions consistent with
hemangioblastomas identified in figures A and B. (Images obtained on Zeiss
PlexElite 9000, Carl Zeiss Meditec)

localize individual cells and structures at a
three-dimensional level, which may assist
with precisely tracking cellular structure
in vivo to better understand retinal pathol-
ogies.

Importantly, as widefield imaging has
become ubiquitous, an effort is being made
to standardize nomenclature when dis-
cussing widefield imaging devices. The
International Widefield Imaging Study
Group, which was composed of several
leading retinal specialists around the world,
proposed a consistent nomenclature for
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WF-0CT and OCTA

Improve-
ments such
as montag-
ing features
are expected
in the near
future and
will continue
to expand
the appli-
cations and
potential of
WFI
systems.

widefield OCTA imaging, recommending
that the term “widefield” be limited to im-
ages including all four quadrants as well as
the posterior edge of the vortex vein am-
pulla.” These efforts to standardize imaging
nomenclature will be critical as the body of
literature utilizing widefield imaging con-
tinues to grow.

Bottom line

Since its introduction in 1991, OCT has
become a transformational tool for clini-
cal diagnosis and management of retinal
diseases primarily involving the macula.
Advances in OCT technology have enabled
WF-OCT and, more recently, WF-OCTA
that allow extramacular imaging of the pos-
terior pole and even mid-to-far periphery.
These technologies have enabled accurate
and reliable, noninvasive, commercially
available imaging platforms.

Improvements such as montaging fea-
tures are expected in the near future and
will continue to expand the applications
and potential of WFI systems. Even now, a
steady stream of studies has demonstrated
WEF-OCTA can reliably identify clinically
relevant lesions in DR, RVO and other
retinal vascular disorders with similar ef-
ficacy to dye-based angiography and with
less inconvenience to staff and patients.
Logistical and financial barriers to wide
adoption of widefield imaging platforms
still exist, but their benefit and potential
are compelling enough that their adoption
seems inevitable. @
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Take-home points

Y

Surgery for refractory macular holes is associated with a lower success rate than surgery for primary MHs.

» A smaller area of internal limited membrane removal at the time of MH surgery leaves accessible ILM for a future

distal ILM flap in case the hole doesn’t close.

» SWIFT—superior wide-base ILM flap transposition—is a distal ILM flap technique that can be used in refractory MHs

with previously removed ILM.

» Qbservation is warranted in cases with poor visual potential.

ars plana vitrectomy peeling of the

internal limiting membrane with

gas tamponade is the most common

surgery for primary macular holes
(Figure 1). It has been associated with an an-
atomic success rate around 90 percent, but
the outcomes are significantly less favorable
for refractory MHs.! The incidence of re-
fractory MH has been reported to be 4.2 to
11.2 percent following PPV with or without
ILM peel!

To improve outcomes for MHs at higher
risk of nonclosure, including refractory mac-
ular holes, various authors have described
a number of different surgical approaches.
These include in-office fluid-gas exchange
or PPV/gas with prolonged face-down po-
sitioning, long-term tamponade with sili-
cone oil, adjunct use of autologous blood
or serum, manipulation of the MH rim and
the surrounding retina, localized macula
detachment, free or inverted ILM flaps,
autologous lens capsule grafts, autologous
retinal transplantation, amniotic membrane
plug and macular buckle.'*2
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View the Video

Dr. Tabandeh demonstrates
superior wide-base inter-

nal limiting membrane flap
transposition (SWIFT) in a video
originally presented at the Retina Society's 54th
annual scientific meeting last year in Chicago.
Available at: https://bit.ly/RetSpecMag-2022-05

ILM peel

Depending on whether the ILM has been
removed completely from around the MH
in a previous surgery, further ILM peel or
removal may be indicated. ILM removal re-
duces the tangential traction at the inner ret-
ina surface and increases retina tissue com-
pliance. Advantages of ILM peel include a
higher primary closure rate, reduced chance
of late reopening (from 7.1 to 1.2 percent)
and reduced rate of epiretinal membrane
formation.'>"

Potential disadvantages of ILM peel are
surgical trauma, including dissociated optic
nerve fiber layer, localized NFL damage,
deep inner retina dimples and potential risk



of chromophore toxicity. An extensive ILM
peel may not be necessary for improved clo-
sure rate. Limiting the peel area to about 1
to 2 disc diameters reduces surgical trauma
risk and leaves accessible residual ILM for a
future distal ILM flap in cases of nonclosure.

Inverted ILM flap technique

Zofia Michalewska, MD, and colleagues
first described the inverted ILM flap tech-
nique that involved peeling the ILM from
the central macular region, leaving the base
attached to the MH rim.! They trimmed the
ILM flap and inverted it over the MH. They
later described a temporal variation on this
maneuver in which they peeled the ILM
only over the temporal macula, reducing the
potential risks of ILM peel.? They reported a
high closure rate with both techniques.

Stanislao Rizzo, MD, and colleagues com-
pared ILM peel to the inverted ILM flap
technique for primary repair of idiopathic
and myopic MHs." They reported this tech-
nique was associated with a higher anatomic
closure in large MHs (> 400 pm; 96 vs. 79
percent) and myopic MHs (88 vs. 39 per-
cent).”® Other studies reported improved
anatomic outcomes with the flap technique
but with variable visual acuity outcomes.

Although conventional and temporal in-
verted ILM flap techniques were originally
described for primary MHs, they may be
used in refractory MH cases in which a pre-
vious operation left ILM. In cases of per-
sistent MH following a previous ILM flap,
the procedure may be repeated if the flap is
intact. Alternatively, the residual ILM may
be removed from the central macula region
and a distal flap technique, such as superior
wide-base ILM flap transposition (SWIFT),
may be used.

Other techniques include single-layer in-
verted flap (as opposed to multilayer flaps),
pedicle flaps, retracting door flap and tuck-
ing the ILM into the MH, among others.*>!6
The latter may be associated with RPE trau-
ma, interference with realignment of outer
retina layers, intraretinal ILM remnants and
suboptimal visual acuity.

Figure 1. Indocyanine green fluorescence
imaging in a patient following pars plana
vitrectomy and internal limited

membrane removal for a macular hole
shows hyperfluorescence originating from
the residual ILM. The dark circular area of
relative hypofluorescence corresponds to
the area of removed ILM. A smaller area of
hyperfluorescence corresponds to the base
of the MH.

SWIFT

In most refractory MHs, the ILM was re-
moved in a previous surgery and rim-based
ILM flaps aren't usable. In these situations,
a distal ILM flap may be obtained to cover
the MH, but these flaps can be unstable and
prone to displacement.

SWIFT is a distal-ILM flap technique in
which a wide-base flap is harvested from the
superior residual ILM and subsequently in-
verted to drape over the MH in a single layer
(Figure 2, page 38).> The wide base makes
the flap stable, reducing the risk of tilting,
rotation and displacement.

If there’s not sufficient residual ILM su-
periorly, the ILM flap may be harvested
from the temporal residual ILM. In a se-
ries of MHs with high-risk characteristics,
including refractory MHs with previously
removed ILM, our group reported a 94 per-
cent closure rate.?

Optimal visualization of the ILM during
the surgery is required for flap techniques.
Brilliant blue G or indocyanine green aid
in visualizing the ILM during surgery. ICG
also allows for postoperative visualization
and evaluation of the flap status with fluo-
rescence imaging.'” Manipulating the flap
to maintain MH coverage may be challeng-
ing and typically involves a learning curve.
Postoperative evaluation of the flap position
helps surgeons refine their technique.

Other distal ILM flap techniques
Other distal flap techniques include the
free ILM flap, ILM pedicle flap and autolo-

gous lens capsule flap.*¢
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m Macular hole repair

e Free-ILM flap technique. This ap-
proach involves harvesting the flap from a
distal site and placing it over the MH. The
flap often moves with the intraocular fluid
currents and may get caught in instruments.
Tucking the ILM flap into the MH, while it
may help to stabilize the flap, can cause RPE
trauma and intraretinal or subretinal ILM
entrapment once the MH closes.

e Inverted or noninverted pedicle ILM
flaps. This technique has been used for
the primary management of MHs. While
some aren't suitable for cases with previous-
ly removed ILM, others have been found
useful for refractory MHs in which the ILM
was removed from the central macula in a
previous surgery. The technique involves
peeling a narrow strip of distal ILM circum-
ferentially and transposing it over the MH.?
The flap stays attached to the residual ILM
through a narrow pedi-
cle, reducing the risk of
flap loss compared with
the free-flap technique.
However, distal pedicle
ﬂaps are prone to rota-
tion and displacement.

e Autologous lens
capsule flap tech-
nique. This technique
involves obtaining
a free flap from the
posterior or anterior
lens capsule in a pseu-
dophakic eye or during

concomitant cataract

Figure 2. This patient with a full-thickness macular
hole and distant history of traumatic maculopathy
juxtafoveal subretinal fibrosis had pars plana
vitrectomy, internal limiting membrane removal and
superior wide-base ILM flap transposition (SWIFT)
with gas tamponade. A) Baseline photograph shows
full-thickness MH and adjacent subretinal fibrosis.
B) Optical coherence tomography demonstrates the

full-thickness MH with temporal and nasal subretinal
fibrosis. C) and D) Postoperative OCT and photograph
show the closed MH and adjacent subretinal fibrosis.

E) Indocyanine green fluorescence imaging shows

the ILM flap covering the MH. (Used with permission:

Ophthalmol Retina. 2021;5:317-323)

surgery. Lens capsule
flap techniques have
similar challenges as
free ILM flaps—mainly
flap instability. A num-
ber of adjuvants may
be used for intraoper-
ative flap stabilization
including viscoelastics,
perfluorocarbon liquid
and autologous blood or
plasma with variable ef-
fectiveness.
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Retina tissue manipulation

Retinal manipulation techniques aim to
improve retinal tissue compliance around
the MH. These techniques include:"*

e manually mobilizing the MH rim to-

ward the center;
e gently massaging and stretching the
MH rim and surrounding retina;

e relaxing microretinotomies; and

e inducing a localized retinal detachment
through subretinal fluid infusion or MH
hydrodissection.

Some of these techniques have become
obsolete while others have gained populari-
ty. They're relatively easy to perform and can
be used with other methods, including flap
and patch techniques. Theyre particularly
useful when there’s no residual ILM avail-
able for a flap or when the visualization is
inadequate for ILM peel and flap formation.
Surgical trauma to the RPE and neurosen-
sory retina is a potential risk.

Autologous retinal graft

Dilraj Grewal, MD, and Tamir Mah-
moud, MD, PhD, described harvesting an
autologous retinal graft from the mid-pe-
riphery and transplanting it in an eye with
a refractory myopic MH."” Postoperative
OCT showed MH coverage with structural
integration into the surrounding retina. Oth-
er studies showed a high coverage rate and
integration, vascularization and graft reper-
fusion, with variable vision outcomes.>!'$

In autologous neurosensory retinal trans-
plant (ART), the graft may be placed within
the MH or under or over the MH rim (Fig-
ure 3). PFCL can stabilize the graft during
surgery and afterward as a tamponade, with
removal in two to three weeks. Other tam-
ponade agents include gas and silicone oil.

ART is useful in myopic MH associated
retinal detachment (mMH/RD) and in large
refractory MHs with a potential for vision
improvement. In the former, sealing the MH
allows for retinal reattachment and significant
visual improvement in many cases."* Poten-
tial complications include graft displacement,
retinal detachment and surgical trauma.



Human amniotic membrane graft

To avoid harvesting retina tissue, Dr. Riz-
zo described human amniotic membrane
(hAM) graft for refractory MHs."? In a series
that included eight eyes with refractory MH,
the hAM plugged the MH in all eight eyes
and VA improved.

The hAM graft patch is made 200 to 500
pm larger than the MH. Using a bimanu-
al technique and PFCL for stabilization,
the hAM is positioned over the MH with
the chorion layer facing the RPE and the
edges are tucked under the MH rim. Air,
short- or long-acting gas or silicone oil have
been used for postoperative tamponade.
Refractory myopic MHs associated with
retinal detachment and very large refractory
MHs are suitable for hAM graft. Potential
complications include graft displacement
and surgical trauma to the RPE and retina.
Choroidal neovascularization has been de-

scribed following hAM graft.”?

Observation

Although various technical modifications
have resulted in improved anatomic success
for refractory macular holes, visual improve-
ment may not follow. Clinical indicators of a
guarded visual prognosis include:

¢ RPE and chorioretinal atrophy affect-

ing the central macular region;

o 3 thin flat rim to the MH; and

e loss of normal retinal architecture on

optical coherence tomography.

When the potential benefits of surgery
for refractory MHs don't justify the risks or
patient inconvenience, observation becomes
an appropriate management option.

Bottom line

A number of factors determine the best
surgical approach for managing a refractory
MH, including the potential for visual im-
provement, ILM status, MH size and previ-
ous surgeries. Some of the techniques may
be combined for optimal results. ®

REFERENCES

1. Michalewska Z, Michalewski J, Adelman RA, Nawrocki J. Inverted internal

Figure 3. A) Optical coherence tomography and fundus fluorescein angiogram one
year after autologous retinal transplant in a patient with giant macular hole shows
coverage of the MH by the retinal graft with integration of the graft tissue with the
surrounding retina. B) Fluorescein angiogram demonstrates that the graft blood

vessels are perfused.

limiting membrane flap technique for large macular holes. Ophthalmology.
2010;117:2018-2025.

2. Michalewska Z, Michalewski J, Dulczewska-Cichecka K, Adelman RA,
Nawrocki J. Temporal inverted internal limiting membrane flap technique
versus classic inverted internal limiting membrane flap technique: A
Comparative Study. Retina. 2015;35:1844-1850.

3. Tabandeh H, Morozov A, Rezaei KA, Boyer DS. Superior wide-baseinternal
limiting membrane flaptransposition for macular holes: Flap status and
outcomes. Ophthalmol Retina. 2021;5:317-323.

4. Morizane Y, Shiraga F, Kimura S, et al. Autologous transplantation of the
internal limiting membrane for refractory macular holes. Am J Ophthalmol.
2014;157:861-869 e1.

5. Gekka T, Watanabe A, Ohkuma Y, et al. Pedicle internal limiting membrane
transposition flap technique for refractory macular hole. Ophthalmic Surg
Lasers Imaging Retina. 2015;46:1045-1046.

6. Chen SN, Yang CM. Lens capsular flap transplantation in the management
of refractory macular hole from multiple etiologies. Retina. 2016;36:163-
170.

7. Szigiato AA, Gilani F, Walsh MK, Mandelcorn ED, Muni RH. Induction of
macular detachment for the treatment of persistent or recurrent idiopathic
macular holes. Retina. 2016;36:1694-1698.

8. Felfeli T, Mandelcorn ED. Macular hole hydrodissection: Surgical technique
for the treatment of persistent, chronic, and large macular holes. Retina.
2019;39:743-752.

9. Grewal DS, Charles S, Parolini B, Kadonosono K, Mahmoud TH. Autologous
retinal transplant for refractory macular holes: Multicenter international
collaborative study group. Ophthalmology. 2019;126:1399-1408.

10. Grewal DS, Mahmoud TH. Autologous neurosensory retinal free
flap for closure of refractory myopic macular holes. JAMA Ophthalmol.
2016;134:229-230.

11. Moysidis SN, Koulisis N, Adrean SD, et al. Autologous retinal
transplantation for primary and refractory macular holes and macular hole
retinal detachments: The global consortium. Ophthalmology. 2021;128:672-
685.

12.Rizzo S, Caporossi T, Tartaro R, et al. A human amniotic membrane plug
to promote retinal breaks repair and recurrent macular hole closure. Retina.
2018;39:595-5103.

13. Rahimy E, McCannel CA. Impact of internal limiting membrane peeling
on macular hole reopening: A systematic review and meta-analysis. Retina.
2016;36:679-687.

14. Vaziri K, Schwartz SG, Kishor KS, et al. Rates of reoperation and retinal
detachment after macular hole surgery. Ophthalmology. 2016;123:26-31.
15. Rizzo S, Tartaro R, Barca F, Caporossi T, Bacherini D, Giansanti F. Internal
limiting membrane peeling versus inverted flap technique for treatment
of full-thickness macular holes: A comparative study in a large series of
patients. Retina. 2018;38 Suppl 1:573-S78.

16. Finn AP, Mahmoud TH. Internal limiting membrane retracting door for
myopic macular holes. Retina. 2019;39:592-594.

17.Tabandeh H. Fluorescence imaging of the ILM flap following macular hole
surgery. Am J Ophthalmol Case Rep. 2021;24:101203.

18. Tabandeh H. Vascularization and reperfusion of autologous retinal
transplant for giant macular holes. JAMA Ophthalmol. 2020;138:305-309.
19. Bamberger MD, Felfeli T, Politis M, et al. Human amniotic membrane plug
for chronic or persistent macular holes. Ophthalmol Retina. 2022;6:431-433.

When the
potential
benefits of
surgery for
refractory
macular
holes don’t
justify the
risks or
patient in-
convenience,
observation
becomes an
appropriate
management
option.

RETINA SPECIALIST | SEPTEMBER/OCTOBER 2022




SOCIAL

MEDIA
SPECIALIST

Department Editor David R. P Almeida, MD, PhD

The upsides of social media

A reminder of how we can benefit patients and communities by promoting health literacy

and justice.
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n the last installment we welcomed

2022 by surveying the critical produc-

tivity applications for social media use

by vitreoretinal specialists and physi-
cians. Today, as we embark on the nos-
talgic “back to school” part of the year,
I'll review two emerging and significant
upsides of social media directly relevant
to retina specialists, ophthalmologists and
physicians.

Health literacy and misinformation

Eighty percent of cancer patients use
social media to connect with peers.! For
health organizations, more than 80 per-
cent of state health departments have so-
cial media accounts.? Moreover, we know
that our patients routinely seek out health
information on social media. In fact, this
is the central tenet why we, as physicians,
deploy social media.

Our promotion of valid health content
and our role as medical knowledge transla-
tor can serve to improve health literacy and
counteract misinformation.> As we’ve dis-
cussed previously, with effective and pro-
fessional (i.e., responsible) social media use,
we can guide patients to the best available
evidence for disease education and support
an informed patient population.

Justice advocacy and equity

Despite the pitfalls social media pos-
es to physicians, it remains a platform of
communication that can ameliorate health
equity and enhance justice advocacy. Nu-
merous examples exist, from diversity in
hospitals to gender equality and universal
health care, where retina specialists and
physicians can advocate for groups within
the medical community and validate their
appropriate concerns and questions.*

The versatile nature of social media
justice advocacy will remain critical as a
means to progress toward health and so-
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Quotable

Despite the pitfalls social
media poses to physicians, it
remains a platform of
communication that can
ameliorate health equity and
enhance justice advocacy.

cioeconomic equity.® A bona fide use of
social media is that it presents us as retinal
specialists with an issue-agnostic platform.

Irrespective of whether the issue is pe-
diatric myopia or access to diabetic retinal
care, we can be vocal proponents of the
causes timely in our local communities
and society at large. Remembering to pro-
tect patient information, avoid politics and
be on the right side of legal requirements
are congruent to the necessary high stan-
dards of physician social media use.

Bottom line

Social media can be used for various
health purposes with numerous benefits.
New usages of social media, including the
promotion of health literacy and justice
advocacy, were discussed here as a re-
minder of the fundamental benefits social
media can provide to patients and com-
munities. ®
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Scleral-fixated IOLs: A modified approach
(Continued from page 17)

conscious effort. An error can pinch the haptic, causing
permanent damage and requiring immediate explantation.

Straighten the haptic

Target the very tip when grasping the haptic with the 27-g
MAXerip forceps (Alcon). Frequently, a right or oblique an-
gle between the shaft
of the forceps and the
haptic is initially creat-
ed. This angle must be
straightened to facili-
tate removal through
the sclerotomy (Fig-
ure 3).

Adjusting this an-
gle requires a second
instrument (a Kuglin
hook in the AC or a

Figure 3. A) and B) show a perpen- light pipe in the vitre-
dicular angle between the hapticand ¢ cavity) and gentle
forceps that commonly occurs when adjustment of the grip

first gripping the haptic. It should be
straightened before attempting to
externalize the haptic. C) and D) show
appropriate linear orientation of the
haptic-forceps complex.

on the forceps. If the
grip is too tight, the

aptic won't rotate. If
the grip is too loose,
the haptic will drop
from the forceps. This also serves to verify an adequate hold
on the haptic before the critical externalization step.

It’s much better to drop a haptic and readjust it while all the
instruments are in the eye rather than inadvertently releasing
it during haptic externalization when the cannula is no longer
in place and the forceps are exiting.

Bottom line

Scleral fixation of IOLs is frequently best approached using
vitreoretinal surgical techniques. We describe augmentation
of existing methods, which facilitate externalization of the
haptics through 27-g sclerotomies. ®
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Epitheliopathy after a COVID-19 vaccine
(Continued from page 12)

hyper-reflectivity of the retinal layers from the outer
plexiform layer to the RPE, with attenuation or disruption
of the ellipsoid zone in some cases.?

A series of five APMPPE cases evaluated with OCTA
revealed choriocapillaris flow abnormalities underly-
ing acute and healed APMPPE lesions.” Acute lesions
demonstrated significant loss of choriocapillaris flow
while healed lesions showed distinct small-vascular flow
channels with intervening no-flow zones, which appeared
different compared to surrounding unaffected zones of
the choriocapillaris. In addition, a prospective case series
demonstrated that OCTA, in comparison to IVFA and
ICGA, was able to more clearly distinguish and monitor
APMPPE and related placoid disorder lesions.®

Bottom line

As this case illustrates, multimodal imaging is essential
in diagnosing APMPPE and monitoring disease activity.
The findings in our patient corroborate what has been
previously reported: that s, excellent colocalization of flow
voids on OCTA with hypocyanescent changes on ICGA.
Additionally, we longitudinally followed the lesions with
OCTA, observing resolution of these flow voids. A repeat
ICGA and OCTA six weeks after this patient’s initial pre-
sentation demonstrated significant improvement of the
flow voids, but not complete normalization.

Even several weeks after the symptoms and clinical
signs resolved, deficits in choroidal perfusion remained—
easily imaged with OCTA and ICGA. Here, OCTA may
be a suitable and noninvasive way to image patients with
APMPPE and track their disease course over time. &
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for GA and mydriasis reversal.
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Specialists convened in New York

City in July, bringing together retina
specialists from around the world with a
return to a full live format.

Among the cutting-edge clinical science
presented at the meeting, here we review
five abstracts that are worth a second look:

e A multicenter trial of adults with rheg-
matogenous retinal detachment treat-
ed with a scleral buckle or combined
pars plana vitrectomy-SB procedure.

¢ A hospital-based, prospective, random-
ized study of eyes with large macular
holes treated with either the multilay-
ered inverted limiting membrane flap
technique or internal limiting mem-
brane peel.

e Experience with a point-of-care pro-
gram with optical coherence tomog-
raphy for people with central retinal
artery occlusion.

o A Phase II trial of an investigational an-
tisense oligonucleotide for geographic
atrophy.

e Results of a Phase III trial of an agent
to reverse pharmacologically induced
mydriasis.

Repair techniques for
rhegmatogenous retinal
detachment
is multicenter, prospec-

‘ tive, nonrandomized com-
parative trial enrolled 83 adult patients with
a primary macula-off rhegmatogenous ret-
inal detachment who had scleral buckle
or a combined pars plana vitrectomy-SB
procedure. The goal was to evaluate the risk
of low-integrity retinal attachment (LIRA),
characterized by retinal displacement on
fundus autofluorescence.

In presenting the results, Aditya Bansal,
MD, a vitreoretinal clinical fellow at St.
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to occur with PPV compared with a reti-
nal pigment epithelium-pump procedure
such as SB or pneumatic retinopexy—most
likely due to the full-gas fill used during
PPV that exerts a buoyant force on the ret-
ina and residual subretinal fluid, leading to
stretching of the retina and worse function
outcomes.

All patients had FAF and functional out-
comes assessment. Two masked graders
assessed the FAF images for retinal vessel
printings and adjudicated any differences
by consensus. Excluded were patients with
poor-quality ungradable FAF images. Pri-
mary outcome was the risk of LIRA follow-
ing SB vs. PPV-SB.

The study found that SB is associated
with less retinal displacement/LIRA than
PPV-SB, although functional outcomes
were similar between the two groups.

Of the 83 eyes in the study, 41 percent
(n=34) had SB and 59 percent (n=49) had
PPV-SB. Two graders evaluated the FAF
findings with a high rate of agreement in de-
tecting LIRA (85.5 percent, Kappa=0.629;
95% CI=0.439-0.819).

Baseline characteristics differed with
younger phakic patients in the SB group
and patients with more extensive detach-
ments in the PPV-SB group. In the SB
group, 17.6 percent (n=6) had LIRA vs.
38.8 percent (n=19) in the PPV-SB group
(p=0.039).

The study found a statistically significant
association between LIRA and procedure
type remained after a multivariable logistic
regression adjusting for gender, lens status,
extent of retinal detachment in quadrants
and baseline logMAR visual acuity with
odds of retinal displacement of 3.875 (95%
CI=1.18-12.723, p:0.026) for PPV-SB vs.
SB. There were no statistically significant
differences in functional outcomes be-



tween the two groups.

Dr. Bansal said that further prospective
studies with a larger sample size are re-
quired to assess the impact of retinal dis-
placement on functional outcomes in pa-
tients undergoing SB or PPV-SB.

Dr. Bansal had no relevant financial rela-
tionships to disclose.

§ Comparison of repair
techniques for large
macular holes
Much controversy sur-
rounds the use of two
techniques for repairing large macular
holes: the multilayered inverted internal
limiting membrane (ML-IILM) flap tech-
nique with perfluorocarbon liquid; and the
standard internal limiting membrane peel-
ing technique.

Vishal Agrawal, MD, a professor at SMS
Medical College in Jaipur, India, reported
on a hospital-based, prospective, random-
ized, interventional consecutive study of
150 eyes, with an even number assigned to
either the ILM peeling group or vitrectomy
with the ML-IILM technique.? Patients
were treatment-naive, age 50 years or older
and had a full-traction macular hole with a
base diameter of 2600 pm. Excluded were
patients with amblyopia, inflammatory eye
disease, hypertensive and diabetic retinop-
athy, retinal detachment or retinal surgery,
glaucoma, 2-6D myopia or if they refused
consent.

The study found that ML-IILM had sig-
nificantly better rates of anatomical closure
and visual outcome. Final follow-up was at
one year. During follow-up at one, three,
six and 12 months, the mean postoperative
best-corrected visual acuity was significantly
better in the ML-IILM group: 0.12 +0.07
vs. 0.20 £0.11; 0.14 +0.10 vs. 0.22 +0.13;
0.18 +0.11 vs. 0.30 +0.12; and 0.19 +0.12 vs.
0.31 +0.14, respectively (p=0.001 for all).
Anatomical closure was achieved in all pa-
tients who had ML-IILM and 93.3 percent
(n=70) in the ILM group.

Type 1 closure rates were also better in

the ML-IILM group: 93.3 percent (n=70)
vs. 78.7 percent (n=59). Type II closure oc-
curred in 6.7 percent (n=5) of the patients
who had ML-IILM vs. 15.6 percent (n=11)
(p<0.05). Among the ILM patients, 6.67
percent (n=>5) of cases failed to achieve any
anatomical closure.

Dr. Agrawal said the ML-IILM tech-
nique under PFCL is a safe and easily re-
producible and offers distinct advantages
over ILM peeling in terms of flap-related
complications.

Dr. Agrawal and colleagues had no rele-
vant financial relationships to disclose.

Point-of-care OCT and
management of central
retinal artery occlusion
Central retinal artery occlu-
sion can be visually debil-
itating and there’s no universally accepted
treatment. Fibrinolysis has been shown to
improve visual outcomes, but timing is crit-
ical. Patients must have treatment within
hours of symptom onset, but diagnosis de-
lays reduce chances to improve their vision.

For this study, optical coherence tomog-
raphy machines were installed at three
stroke centers in the Mount Sinai health
system in New York City.* The goal was
to evaluate whether point-of-care diagno-
sis can improve vision and functional out-
comes. Gareth Lema, MD, PhD, of New
York Eye and Ear of Mount Sinai, report-
ed that the point-of-care OCT in stroke
centers can expedite time to treatment for
CRAQO, increase eligibility for patients to
receive treatment and maximize visual im-
provement.

Dr. Lema noted that any patient who
reports to the emergency department with
painless monocular vision loss suspicious
for a CRAO or stroke activates the stroke
protocol. Simultaneously, the retina ser-
vice gets an alert that a possible CRAO
has arrived. The stroke team evaluates the
patient, including visual acuity data, pupil
exam and OCT of the macula. The clinical
data and images are transmitted to mem-
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In prelimin-
ary results of
patients who
received tPA
for retinal
artery
occlusion,
the average
time to treat-
ment was 8.6
hours withno
significant
adverse
events
reported.

bers of the retina service who assist in mak-
ing the diagnosis.

If they confirm a CRAO and the patient
can be treated within 12 hours of stroke
onset, the patient goes directly for treat-
ment with intra-arterial recombinant tissue
plasminogen activator (tPA). If another di-
agnosis is considered at any time, a full oph-
thalmology consult is performed before any
treatment is considered. Patients who aren’t
eligible for treatment still get evaluated
with a full stroke work-up. Upon admission,
patients are followed by the ophthalmology
service to document visual outcomes and
safety.

Dr. Lema reported on the experience
with the protocol after one year. The study
included 35 patients, 19 of whom had
CRAO:s. Seven of eight patients who met
the treatment criteria for intra-arterial tPA
(17 mg) received the treatment. All other
patients underwent the stroke work-up.

In the preliminary results of five patients
who received tPA, the average time to treat-
ment was 8.6 hours (range: 6.5 to 11.75
hours). Visual gains were measured with-
in 24 hours of treatment and all patients
showed improvement in visual acuity. Inter-
estingly, two patients lost vision again within
two days of treatment, presumably from
secondary emboli or thrombosis. In one,
antiplatelet therapy reversed the vision loss.
No significant adverse events were reported
in patients who received tPA.

Dr. Lema had no relevant financial rela-
tionships to disclose.

Baseline characteristics
for Phase Il trial of
antisense therapy for GA
ONIS-FB-LRx (Ionis Phar-
maceuticals) is a novel in-
vestigational antisense oligonucleotide tar-
geting liver factor B in the complement
cascade as a treatment for geographic atro-
phy. Glenn Jaffe, MD, of Duke University,
reported on the baseline characteristic for
the ongoing Phase II GOLDEN trial,* the
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goal of which was to determine whether
treatment with IONIS-FB-LRx reduced
GA growth in eyes with age-related macular
degeneration.

Dr. Jaffe noted the Phase I data support-
ed further development of IONIS-FB-LRx.
Based on analysis of the first 100 subjects in
the Phase II trial, the median participant
age is 76; approximately 58 percent are
female. Twvo-thirds of the lesions are subfo-
veal in nature, 65 percent are multifocal, 95
percent are bilateral and the mean baseline
GA areais 7.6 mm?2

The mean annualized GA area change
is approximately 2 mm? during the screen-
ing period. The growth rate was fastest for
nonfoveal-centered multifocal lesions and
slowest for unifocal nonfoveal-centered le-
sions. The baseline BCVA was more than 2
lines better for multifocal lesions than uni-
focal lesions and worse for foveal-centered
lesions on average.

Dr. Jaffe said the baseline characteristics
and annualized growth rates were similar to
previously reported studies of investigative
agents for GA, including the CHROMA/-
SPECTRI trials of lampalizumab, the
FILLY trial of pegcetacoplan and the
GATHER 1 trial of avacincaptad pegol.

Dr: Jaffe disclosed financial relationships
with Novartis, Regeneron Pharmaceuticals
and Roche.

Phase lll results of
phentolamine to reverse
mydriasis

hentolamine ophthalmic

solution (POS) 0.75%
is designed to reverse pharmacologically
induced mydriasis. David Boyer, MD, of
Retina-Vitreous Associates Medical Group
in Los Angeles, reported that the MIRA-2
and MIRA-3 Phase III trials have shown
that POS reduced mydriasis within 60 to 90
minutes in most patients.®

MIRA-2 and MIRA-3 were multi-
center, randomized, placebo-controlled,

(Continued on page 46)
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Senolytic therapy: ‘Entirely new paradigm’

A look at UBX1325, a small-molecule B-cell inhibitor that targets the proteins senescent cells

feed on for survival.

BX1325, a small-molecule B-cell in-

hibitor under investigation for treat-

ment of neovascular age-related

macular degeneration and diabetic
macular edema, is the vanguard of medical
therapies that target senescent cells. Senes-
cence is defined as “the state of being old;
the process of becoming old.”

UBX1325 aims to inhibit Bel-xL, one of
the Bcl-2 family of apoptosis-regulating pro-
teins that senescent cells need for survival.
Raj K. Maturi, MD, of Midwest Eye Insti-
tute in Indianapolis and a clinical associate
professor at the University of Indiana School
of Medicine, and a UBX1325 investigator,
describes senolytic therapy as “an entirely
new paradigm of treatment.” He adds, “Un-
like other things that we do, where we try to
do our best to preserve cells, the UBX para-
digm is entirely the opposite.”

The idea is to disrupt the proteins that se-
nescent cells feed on for survival. Dr. Maturi
reported 24-week Phase I results in people
with chronic AMD and DME at the Ameri-
can Society of Retina Specialists” 40th annual
scientific meeting.! Later, trial sponsor Unity
Biotechnology reported 12- and 18-week
outcomes from a Phase II trial in DME,
which showed that treated patients gained
+6.1 letters of vision after 18 weeks while
maintaining central subfield thickness.?

Here, Dr. Maturi answers questions about
UBX 1325. Dr. Maturi also serves on Unity
Biotechnology’s scientific advisory board.

What's the principle behind senolytic
therapy?
Inflammation or any other damage to
a tissue or cell causes the most-affect-
ed cells to go into senescence. Typically, they
stop dividing, a process that applies mostly to
vascular tissue.
These damaged cells then excrete senes-
cent factors, such as cytokines, inflammatory
mediators and fibroblast attractors, all of

which cause inflammation. UBX1325 aims
to prevent production of these chemokines
and other factors. Where steroids and other
drugs inhibit them, the thinking is to elimi-
nate this layer of senescent cells.

How would you describe the mecha-

nism of action of UBX3125?

UBX3125 looks for cells that are in

senescence and eliminates them. This
allows some space for normal endothelial
cells to grow. That’s the beauty of senescent
treatment. The eye is ideal for it because,
obviously, its sequestered to this one tissue
where we can make sure the effect is very

local.

How did the preclinical research inform

the in-human studies?

First, researchers had to answer the

question: Is there an increase in senes-
cent cells in patients with AMD and diabe-
tes? The answer is, yes; much more so than
in healthy older people.

The second question was: Can we make
sure senescent treatment with UBX doesn’t
harm any normal tissue? Testing in an oxy-
gen-induced retinopathy mouse model, for
diabetic retinopathy and leukemia, found
that UBX, like anti-VEGF, doesn’t cause
new blood vessel growth.

But there was one big difference. With
anti-VEGF treatments, the area of ischemic
tissue is fairly large. The UBX-treated mice
model showed a smaller area of ischemic tis-
sue because abnormal endothelial cells were
completely killed, which actually allowed

more normal tissue to grow over the time.

What are the key messages from the

24-week Phase I trial?

This was a standard dose-escalation

study of low to medium to high doses
in patients who continued to have edema
with AMD and DME. (Dosing was at 0.5,

X

Raj K. Maturi, MD

UBX3125
looks for
cells that are
insenescence
and elimi-
nates them.
This allows
some space
for normal
endothelial
cells to grow.
The eye is
ideal for
senescent
treatment.
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1.5, 5 and 10 pg.) Data were analyzed for each group sep-
arately.

There were no safety issues, no issues of inflammation and
there were no significant dropouts. Both groups showed a
significant increase in vision within the first two weeks. The
diabetic patients (n=8) showed an almost 10-letter gain in
vision, much of which lasted through 24 weeks without any
additional treatments. Just a couple patients in the diabetes
arm needed rescue, but these patients had that observation
carried forward so their visual gain after rescue was not re-
corded. There was some nice vision gain in these patients.
(At Week 24, 62.5 percent of DME patients gained =5
letters and 50 percent gained 210 letters.)

Optical coherence tomography improved initially, but
then it came back to baseline somewhat after a few weeks.
(Overall, central subfield thickness remained stable through
24 weeks in most DME patients.)

0 What were the results in the AMD patients?
The results weren't as robust as in DME. The AMD
patients (n=10) had a 5-letter gain on average in first
two to three weeks of treatment. They maintained this
vision gain throughout with more patients requiring rescue
treatments than the DME group.

The biggest key takeaway is that we found that UBX1325
is actually relatively safe in the eye. The second key take-
away is that it actually had a biologic effect. There was
improvement in vision in diabetes patients as well as the
AMD patients, and some of the effect can be relatively
long-lasting, especially in the diabetes populations.

What are the next steps in development of UBX1325?

Because of the Phase I data, two Phase II studies

have been started: one in DME using the highest
dose from the Phase I study, 10 pg; and another in AMD in
which patients could be given two doses about eight weeks
apart. In the Phase I study, AMD patients needed more
rescue and the concept here is that UBX could potentially
decrease anti-VEGF dosing. Given what we learn from

these studies, UBX may have some role in other ischemic
diseases. @
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Comparing techniques for RRD, MH
(Continued from page 44)

double-masked clinical trials in healthy subjects (n=553;
age 212 years). Stratified by iris color, subjects were ran-
domized to mydriatic agent 3:1:1 (2.5% phenylephrine,
1% tropicamide or Paremyd, respectively) and treatment
1:1 in MIRA-2 and 2:1 in MIRA-3 of POS or placebo. The
primary endpoint was percent of subjects returning to <
0.2 mm from baseline photopic pupil diameter (PD) at 90
minutes. Secondary endpoints included time to return to
baseline PD, visual acuity, time savings and change from
maximum dilation.

Across both studies, 338 patients received POS (average
age 33 years, 60 percent female) and 215 received place-
bo (average age 33 years, 62 percent female). Across all
mydriatic agents at 90 minutes, 49 percent and 58 percent
of study eyes in MIRA-2 and MIRA-3, respectively, that
received two drops of POS returned to <0.2 mm of base-
line compared to 7 percent of placebo-treated subjects in
MIRA-2 and 6 percent in MIRA-3 (p<0.0001).

Similar efficacy was also seen starting at 60 minutes and
lasting up to 24 hours (p<0.0001) with one or two drops of
treatment and across light and dark irides. Mean pupil di-
ameter was significantly lower with POS at all time points
starting at 60 minutes (p<0.0001).

POS was also found to produce a time savings of three
to four hours. Adverse events were observed in around 5
percent of patients. They included mild, transient con-
junctival hyperemia (11.5 percent, n=39) in POS patients
and mild installation site discomfort. No serious AEs were
reported across both trials and no patients withdrew from
the studies because of them. Additionally, POS didn’t
compromise distance visual acuity.

Dr. Boyer disclosed being a consultant to Ocuphire
Pharmaceuticals, sponsor of the studies. ®
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VABYSMO

. faricimab-svoa injection 6 mg
VABYSMO™ (faricimab-svoa) injection, for intravitreal use
This is a brief summary. Before prescribing, please refer to the full
Prescribing Information

1 INDICATIONS AND USAGE

VABYSMO is a vascular endothelial growth factor (VEGF) and
angiopoietin 2 (Ang-2) inhibitor indicated for the treatment of
patients with:

1.1 Neovascular (wet) Age-Related Macular Degeneration
(nAMD)

1.2 Diabetic Macular Edema (DME)

4 CONTRAINDICATIONS

4.1 Ocular or Periocular Infections
VABYSMO is contraindicated in patients with ocular or periocular
infections.

4.2 Active Intraocular Inflammation
VABYSMO is contraindicated in patients with active intraocular
inflammation.

4.3 Hypersensitivity

VABYSMO is contraindicated in patients with known hypersensitivity
to faricimab or any of the excipients in VABYSMO. Hypersensitivity
reactions may manifest as rash, pruritus, urticaria, erythema, or
severe intraocular inflammation.

5 WARNINGS AND PRECAUTIONS

5.1 Endophthalmitis and Retinal Detachments

Intravitreal injections have been associated with endophthalmitis
and retinal detachments [see Adverse Reactions (6.1)]. Proper
aseptic injection techniques must always be used when
administering VABYSMO. Patients should be instructed to report
any symptoms suggestive of endophthalmitis or retinal detachment
without delay, to permit prompt and appropriate management /see
Dosage and Administration (2.6) and Patient Counseling Information
(17)].

5.2 Increase in Intraocular Pressure

Transient increases in intraocular pressure (IOP) have been seen
within 60 minutes of intravitreal injection, including with VABYSMO
[see Adverse Reactions (6.1)]. 10P and the perfusion of the optic
nerve head should be monitored and managed appropriately /see
Dosage and Administration (2.6)].

5.3 Thromboembolic Events

Although there was a low rate of arterial thromboembolic events
(ATEs) observed in the VABYSMO clinical trials, there is a potential
risk of ATEs following intravitreal use of VEGF inhibitors. ATEs are
defined as nonfatal stroke, nonfatal myocardial infarction, or
vascular death (including deaths of unknown cause).

The incidence of reported ATEs in the nAMD studies during the
first year was 1% (7 out of 664) in patients treated with VABYSMO
compared with 1% (6 out of 662) in patients treated with aflibercept
[see Clinical Studies (14.1)].

The incidence of reported ATEs in the DME studies during the first
year was 2% (25 out of 1,262) in patients treated with VABYSMO
compared with 2% (14 out of 625) in patients treated with
aflibercept [see Clinical Studies (14.2)].

6 ADVERSE REACTIONS

The following potentially serious adverse reactions are described
elsewhere in the labeling:

o Hypersensitivity [see Contraindications (4)]

e Endophthalmitis and retinal detachments [see Warnings and
Precautions (5.1)]

e Increase in intraocular pressure [see Warnings and Precautions
(5.2)]

o Thromboembolic events /see Warnings and Precautions (5.3)]

6.1 Clinical Trial Experience

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

The data described below reflect exposure to VABYSMO in 1,926
patients, which constituted the safety population in four Phase 3
studies [see Clinical Studies (14.1, 14.2)].

Table 1: Common Adverse Reactions (= 1%)

Adverse VABYSMO Active Control

Reactions (aflibercept)
AMD DME AMD DME
N=664 | N=1262 | N=622 | N=625

Conjunctival o o o o

hemorrhage 7% 7% 8% 6%

Vitreous o o o o

floaters 3% 3% 2% %

Retinal

pigment o o

epithelial 8% 1%

tear?

Intraocular

pressure 3% 3% 2% 2%

increased

Eye pain 3% 2% 3% 3%

Intraocular o o o o

inflammation® 2% 1% 1% 1%

Eye irritation 1% 1% <1% 1%

Ocular o 9 o o

discomfort 1% 1% <1% < 1%

Vitreous 1% 1% 1% <1%

hemorrhage

2AMD only

*Including iridocyclitis, iritis, uveitis, vitritis

Less common adverse reactions reported in < 1% of the patients
treated with VABYSMO were corneal abrasion, eye pruritus,
lacrimation increased, ocular hyperemia, blurred vision, eye
irritation, sensation of foreign body, endophthalmitis, visual acuity
reduced transiently, retinal tear and rhegmatogenous retinal
detachment.

6.2 Immunogenicity

The immunogenicity of VABYSMO was evaluated in plasma samples.
The immunogenicity data reflect the percentage of patients whose
test results were considered positive for antibodies to VABYSMO
in immunoassays. The detection of an immune response is highly
dependent on the sensitivity and specificity of the assays used,
sample handling, timing of sample collection, concomitant
medications, and underlying disease. For these reasons, comparison
of the incidence of antibodies to VABYSMO with the incidence of
antibodies to other products may be misleading.

There is a potential for an immune response in patients treated
with VABYSMO. In the nAMD and DME studies, the pre-treatment
incidence of anti-faricimab antibodies was approximately 1.8%
and 0.8%, respectively. After initiation of dosing, anti-faricimab
antibodies were detected in approximately 10.4% and 8.4% of
patients with nAMD and DME respectively, treated with VABYSMO
across studies and across treatment groups. As with all therapeutic
proteins, there is a potential forimmunogenicity with VABYSMO.

8  USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

There are no adequate and well-controlled studies of VABYSMO
administration in pregnant women.

Administration of VABYSMO to pregnant monkeys throughout
the period of organogenesis resulted in an increased incidence of
abortions at intravenous (IV) doses 158 times the human exposure
(based on C,,,) of the maximum recommended human dose /see
Animal Datal. Based on the mechanism of action of VEGF and
Ang-2 inhibitors, there is a potential risk to female reproductive
capacity, and to embryo-fetal development. VABYSMO should not
be used during pregnancy unless the potential benefit to the patient
outweighs the potential risk to the fetus.

All pregnancies have a background risk of birth defect, loss, and
other adverse outcomes. The background risk of major birth defects
and miscarriage for the indicated population is unknown. In the
U.S. general population, the estimated background risk of major
birth defects is 2%-4% and of miscarriage is 15%-20% of clinically
recognized pregnancies.

Data

Animal Data

An embryo fetal developmental toxicity study was performed
on pregnant cynomolgus monkeys. Pregnant animals received 5
weekly IV injections of VABYSMO starting on day 20 of gestation
at 1 or 3 mg/kg. A non-dose dependent increase in pregnancy
loss (abortions) was observed at both doses evaluated. Serum
exposure (C,,,) in pregnant monkeys at the low dose of 1 mg/kg
was 158 times the human exposure at the maximum recommended
intravitreal dose of 6 mg once every 4 weeks. A no observed adverse
effect level (NOAEL) was not identified in this study.

8.2 Lactation

Risk Summary

There is no information regarding the presence of faricimab in
human milk, the effects of the drug on the breastfed infant, or the
effects of the drug on milk production. Many drugs are transferred in
human milk with the potential for absorption and adverse reactions
in the breastfed child.

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

8.3 Females and Males of Reproductive Potential

Contraception

Females of reproductive potential are advised to use effective
contraception prior to the initial dose, during treatment and for at
least 3 months following the last dose of VABYSMO.

Infertility

No studies on the effects of faricimab on human fertility have
been conducted and it is not known whether faricimab can
affect reproduction capacity. Based on the mechanism of action,
treatment with VABYSMO may pose a risk to reproductive capacity.

8.4 Pediatric Use
The safety and efficacy of VABYSMO in pediatric patients have not
been established.

8.5 Geriatric Use

In the four clinical studies, approximately 60% (1,149/1,929) of
patients randomized to treatment with VABYSMO were > 65 years
of age. No significant differences in efficacy or safety of faricimab
were seen with increasing age in these studies. No dose adjustment
is required in patients 65 years and above.

17 PATIENT COUNSELING INFORMATION

Advise patients that in the days following VABYSMO administration,
patients are at risk of developing endophthalmitis. If the eye
becomes red, sensitive to light, painful, or develops a change
in vision, advise the patient to seek immediate care from an
ophthalmologist [see Warnings and Precautions (5)].

Patients may experience temporary visual disturbances after
an intravitreal injection with VABYSMO and the associated eye
examinations [see Adverse Reactions (6)]. Advise patients not
to drive or use machinery until visual function has recovered
sufficiently.

VABYSMO™ [faricimab-svoal
Manufactured by:

Genentech, Inc.

A Member of the Roche Group

1 DNA Way

South San Francisco, CA 94080-4990
U.S. License No.: 1048

VABYSMO is a trademark of Genentech, Inc.

©2022 Genentech, Inc.
M-US-00013249(v1.0) 2/22
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YSMO Is the F|rst lVf Injection Approved for
Q4W-QI16W Dosing Intervals.in nAMD and DME**

INDICATIONS

VABYSMO (faricimab-svoa) is a vascular endothelial growth factor
(VEGF) inhibitor and angiopoietin-2 (Ang-2) inhibitor indicated
for the treatment of patients with Neovascular (Wet) Age-Related

Macular Degeneration (nAMD) and Diabetic Macular Edema (DME).

IMPORTANT SAFETY INFORMATION

Contraindications

VABYSMO is contraindicated in patients with ocular or periocular

inflammation, in patients with active intraocular inflammation,

and in patients with known hypersensitivity to faricimab or any

of the excipients in VABYSMO.

Warnings and Precautions

- Endophthalmitis and retinal detachments may occur following
intravitreal injections. Patients should be instructed to report any
symptoms suggestive of endophthalmitis or retinal detachment
without delay, to permit prompt and appropriate management.

- Increases in intraocular pressure have been seen within 60
minutes of an intravitreal injection.

- There is a potential risk of arterial thromboembolic events
(ATEs) associated with VECF inhibition.

Adverse Reactions

The most common adverse reaction (25%) reported in patients

receiving VABYSMO was conjunctival hemorrhage (7%).

You may report side effects to the FDA at (800) FDA-1088 or

www.fda.gov/medwatch. You may also report side effects to
Genentech at (888) 835-2555.

Image notintended to be a patient portrayal.

Visit VABYSMO-HCP.com

Please see Brief Summary of VABYSMO full Prescribing
Information on the following page.

*Dosing Information:
In NAMD, the recommended dose for VABYSMO is 6 mg (0.05 mL of
120 mg/mL solution) IVT Q4W for the first 4 doses, followed by OCT and
visual acuity evaluations 8 and 12 weeks later to inform whether to extend
to: 1) QI6W (weeks 28 and 44); 2) QI12W (weeks 24,36, and 48); or 3) Q8W
(weeks 20, 28, 36, and 44).
In DME, the recommended dose for VABYSMO is 6 mg (0.05 mL of 120 mg/
mL solution) IVT Q4W for 24 doses until CST is <325 pm (by OCT), followed
by treat-and-extend dosing with 4-week interval extensions or 4- to 8-week
interval reductions based on CST and visual acuity evaluations through
week 52. Alternatively, VABYSMO can be administered IVT Q4W for the
first 6 doses, followed by Q8W dosing over the next 28 weeks.

Although VABYSMO may be dosed as frequently as Q4W, additional
efficacy was not demonstrated in most patients when VABYSMO was dosed
Q4W vs Q8W. Some patients may need Q4W dosing after the first 4 doses.
Patients should be assessed regularly and the dosing regimen reevaluated
after the first year.

CST=central subfield thickness; IVT=intravitreal; OCT=optical coherence
tomography; Q4W=every 4 weeks; Q8W=every 8 weeks; Q12W=every 12
weeks; Ql6W=every 16 weeks.

References: 1. VABYSMO [package insert]. South San Francisco, CA:
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2018.5. SUSVIMO™ (ranibizumab injection) [package insert]. South San
Francisco, CA: Genentech, Inc; 2022.
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