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Visit VABYSMO-HCP.com

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 VEGF 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
Cenentech at (888) 835-2555.

THE
Genentech | winoow
A Member of the Roche Group TO CHANGE

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) Q12W (weeks 24,36, and 48); or 3) Q8W
(weeks 20, 28,36, and 44).
In DME, the recommended dose for VABYSMO is 6 mg (0.05 mL of 120 mg/
mL solution) IVT Q4W for 24 doses until CST is <325 um (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; QI2W=every 12
weeks, Ql6W=every 16 weeks.

References: 1. VABYSMO [package insert]. South San Francisco, CA:
Genentech, Inc; 2022. 2. Beovu® (brolucizumab) [package insert]. East
Hanover, NJ: Novartis; 2020. 3. Eylea® (aflibercept) [package insert].
Tarrytown, NY: Regeneron Pharmaceuticals, Inc; 2021. 4. LUCENTIS®
(ranibizumab) [package insert]. South San Francisco, CA: Genentech, Inc;
2018.5. SUSVIMO™ (ranibizumab injection) [package insert]. South San
Francisco, CA: Genentech, Inc; 2021.

VABYSMO is a registered trademark of Genentech, Inc., and the VABYSMO logo is a trademark
of Genentech, Inc. ©2022 Genentech, Inc. 1 DNA Way, South San Francisco, CA 94080-4990.
All rights reserved. M-US-00013122(v1.0) 02/22
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VABYSMO "

b 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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EDITORIAL

OCT-ologists

ptical coherence tomog-

raphy is indispensable for

retina care delivery in the

United States. Wait, you
think to yourself, my 78-diopter
exam is pretty good!

To quickly be reminded how des-
perately we need OCT to comple-
ment our examinations in order to
accurately diagnose and manage our
patients, try examining a few new
patients before you look at their
OCT.

The first commercial units were
released 26 years ago, and since
then the hardware and software
functionalities have advanced tre-
mendously. Currently, most clinical
units use spectral-domain technol-
ogy with resolution of up to 2 pm,
representing 1/50th the diameter of
a strand of hair, or one-quarter the
width of an erythrocyte. Repeated
scanning over short periods enables
OCT-angiography, which is slow-
ly being incorporated into routine
practice.

Most commonly, we utilize OCT
to determine the presence, absence
or change in fluid status associat-
ed with exudative retinal diseases.
But, the utility of OCT extends far
beyond management of these com-
mon causes of blindness. We identi-
fy nonexudative macular neovascu-
lar lesions, hunt for subtle fundings
suggestive of photoreceptor dys-
function and assess vitreous status
and choroidal thickness in order to
inform accurate diagnoses, to name
just a few additional uses.

Descriptions of OCT find-
ings have exploded into an alpha-
bet-soup of clinically relevant acro-

nyms (FCE, ORT, PAMM, AMN,
SIRE, etc.) and graphic metaphors
of imaging patterns (flying saucer
sign, pearl necklace sign, cotton ball
sign, etc.). Please see Dr. Caroline
Baumal’s and Dr. Dilraj Grewal’s
pieces for excellent summaries of
important and more nuanced OCT
findings on pages 18 and 23.

Despite our obsession with OCT,
it’s notable that the Food and Drug
Administration has not accepted
any OCT findings as approvable
clinical trial endpoints for new ther-
apeutics. So far, visual outcomes are
the primary basis for FDA approval,
although a precedence for anatomic
endpoints is emerging.

For example, score changes on
the Diabetic Retinopathy Severity
Scale have led to approvals for di-
abetic retinopathy. Looking ahead,
we may have our first approved
therapeutic for geographic atrophy
in the coming months, based on
anatomic assessment through lon-
gitudinal fundus autofluorescence
changes.

Consistent with the FDA empha-
sis on vision, as important as OCT
is to us, we must hear our patients
when they repeatedly direct us back
to function. Our patients want to
see better today and tomorrow, with
as few interventions as possible. We
must continue aspiring to connect
our OCT biomarkers with function-
al, prognostic or diagnostic rele-
vance in order to guide better care
for our patients. ®

4 by



Can you recognize these

novel OCT signs?

A review of characteristic findings that can help
narrow or even confirm a

novel diagnosis.
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changing the treatment paradigm.
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RETINA UPDATE

New DME treatment trial targets
underrepresented populations

principal investigator of a Phase
A‘I':/ postmarket study of Vabys-
o (faricimab) in patients who
have diabetic macular edema says the
study aims to determine if the drug
works as well in underrepresented
minorities as it did in Phase III clin-
ical trials that led to its approval by
the Food and Drug Administration
earlier this year.

“With this study, our goal is to see if
we can improve our scientific under-
standing of diabetic macular edema
and to improve the standard of care
for all patients, not just the patients
that were in the majority in previ-
ous DME clinical trials,” Matthew A.
Cunningham, MD, a principal study
investigator at his practice, Florida
Retina Institute in Orlando, tells
Retina Specialist.

The FDA approved intravitre-
al Vabysmo (Genentech/Roche)
for DME based on results of the
YOSEMITE and RHINE trials.!
However, Dr. Cunningham notes, the
percentage of minority populations in
those trials, similar to previous DME
trials, “was not representative of the
population at large.”

Diabetes disparities

The Phase IV trial, known as El-
evatum (NCT05224102), will enroll
around 120 patients in the United

IN BRIEF

Prevent Blindness and Regeneron Pharmaceuticals have partnered
to expand their “Diabetes and the Eyes” education program to include

States and globally.
Eligible patients
must self-iden-
tify as Black/Af-
rican American,
Hispanic/Latino,
Native American,
Native Alaskan,
Native Hawaiian
or Pacific Islander. They must have
active DME and be treatment-naive.
A study of national databases in
2017 reported the incidence of type
2 diabetes is 9 percent in Asians, 13.2
percent in African Americans, 12.8
percent in Hispanics and 7.6 percent
in non-Hispanic Whites.? In the Na-
tive American population, incidence
ranged from 6 percent in Alaskan
Natives to 24.1 percent in southern
Arizona Native American groups.
Subgroups within those identifying
as Hispanic also had wide disparities,
ranging from 8.5 percent in Central/
South Americans to 14.8 percent in
those identifying as Puerto Rican.
“Within our underrepresented pa-
tient population, we know that this
population is disproportionately af-
fected by diabetes and, as a whole
they are at a higher risk of developing
diabetic macular edema,” Dr. Cun-
ningham says. “There’s an historical
lack of diversity in clinical trials in
ophthalmology and Elevatum, to my

Matthew A.
Cunningham, MD

best knowledge, is the first indus-
try-sponsored trial to attempt to ad-
dress this, specifically looking in the
DME space.”

Trial design

Elevatum is a multicenter, open-la-
bel, single-arm trial in which the
first patient was recently dosed. The
primary endpoint is change from
baseline in best corrected visual acu-
ity at week 56, as measured on the
Early Treatment Diabetic Retinopa-
thy Study chart.

Secondary endpoints include safe-
ty, the percentage of patients who
achieve at least two- and three-step
improvement from baseline in the
ETDRS Diabetic Retinopathy Se-
verity Scale at weeks 20 and 56, and
the percentage with absence of in-
traretinal fluid over time. Other key
secondary endpoints are changes in
subretinal fluid and central subfield
thickness, BCVA improvement and
levels of anti-drug antibodies against
Vabysmo. Results are expected in
2024.

Elevatum is using criteria for he-
moglobin Alc that’s broader than
typical studies in diabetes, Dr. Cun-
ningham adds. “Many studies won't
include patients because their HbAlc
is greater than 10 percent,” he says.
“In Elevatum that’s been broadened

degeneration has shown a mean increase of 5.5 letters in 91 treated
eyes after 13 months. The LIGHTSITE Il prospective trial is evaluating the

a video series for both English and Spanish speakers, community-level
health education and support, and new materials about how the disease
impacts vision.

A clinical trial of photobiomodulation to treat dry age-related macular

n RETINA SPECIALIST | MAY/JUNE 2022

Valeda light delivery system (LumiThera). The results were presented
at the 2022 Sonoma Eye Meeting.

Apellis Pharmaceuticals reports that 18-month results from the Phase

Il DERBY and OAKS trials of intravitreal pegcetacoplan show continued
reduction in geographic atrophy lesion growth. Apellis says it will submit

a New Drug Application to the Food and Drug Administration by summer.



so that in up to 20 percent of partic-
ipants, Alc may be up to 12 percent.
That will hopefully ease one of the
known barriers for clinical trial partic-
ipation in this population.”

He notes that his site is participating
because it has a higher proportion of
underserved patients than the typical
retina practice. The study offers par-
ticipants compensation, meal stipends
and assistance with transportation.
“We're trying to address some of these
issues to give the patient one less thing
to think about when it comes to being

included or enrolled in the study,” Dr.
Cunningham says.

Dr. Cunningham is a paid consul-
tant for Genentech/Roche, as well

as Alimera Sciences and Allergan/
AbbVie .

— Richard Mark Kirkner
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RPE patch shows survivability after two years

n allogeneic retinal pigment

cell transplant developed to

treat severe vision loss from
geographic atrophy has been shown
to survive after two years without
signs of inflammation or immune re-
jection, according to a recent paper
in the journal Stem Cell Reports.!

In earlier results from the Phase
I/Ila trial, the transplantable patch,
known as CPCB-RPE1 (Regenera-
tive Patch Technologies), was shown
to be safe and well-tolerated out to
a year.?

CPCB-RPEL is a bioengineered
implant consisting of stem cell-de-
rived, mature, polarized retinal pig-
ment epithelial cells on a synthetic
parylene membrane. It’s placed in
a subretinal bleb overlying the area
of GA to replace damaged RPE and

Bruch’s membrane.

Postmortem histology

In the most recent study, research-
ers evaluated the implant in the eye
of an 84-year-old patient who died
from pneumonia two years after re-
ceiving the implant. Postmortem his-
tology confirmed that the cells on
the transplant patch had survived,
that they hadn’t migrated and were
oriented in the optimal polarized po-

sition. Mohamed Faynus, a graduate
student researcher in the laborato-
ry of stem cell biologist Dennis O.
Clegg, PhD, at the University of Cal-
ifornia Santa Barbara, says that pro-
vides evidence the cells maintained
functionality.

The researchers also found that
after two years, the patch hadn’t trig-
gered neovascularization or scarring
that could cause a retinal detach-
ment. They also found no clinical
sign of the inflammation that would
indicate an immune response to the
foreign cells, even after the patient
was taken off immunosuppressants
two months post-implantation.

“This is the first study of its kind
and it indicates that the implanted
RPE cells can survive and function,
even in what could be a toxic en-
vironment of a diseased eye,” Dr.
Clegg says.

Dr. Clegg holds equity in and is
a consultant to Regenerative Patch
Technologies.

REFERENCE
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Department Editor Jason Hsu, MID

A ser(i)ous detachment

How multimodal imaging and systemic examination helped uncover the underlying etiology
of a longstanding choroidal neovascular membrane.
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59-year-old Caucasian male with

a history of hypertension was re-

ferred for several months of pain-

ess vision loss in the right eye. He
reported having central vision loss with
worsening of symptoms over the preceding
month. Peripheral vision was normal in
both eyes. The patient had no known re-
fractive error or notable ocular or surgical
history.

Examination and imaging

On presentation, visual acuity was hand
motion in the right eye and 20/25 in the
left. Intraocular pressures were normal,
extraocular movements were full and the
pupillary exam was intact. The anterior
segment examination was unremarkable.

Fundoscopic examination of the affected
eye demonstrated a large serous detach-
ment with a subretinal white lesion in the
central macula and a sliver of subretinal
hemorrhage (Figure 1). The fellow eye
had circumpapillary pigmentary changes.
On intravenous fluorescein angiography,
the affected eye displayed a large central
focus of leakage consistent with choroidal
neovascularization (Figure 2).

Optical coherence tomography showed
marked subretinal and intraretinal fluid
and a hyperreflective subretinal lesion

(Figure 3). In the fellow eye, a focal disrup-
tion in Bruch’s membrane adjacent to the
disc was evident.

Fundus autofluorescence of the affected
eye demonstrated a mixed stippled auto-
fluorescence pattern, while in the fellow
eye speckled radial linear hyper-autoflu-
orescence patterns were visible emanat-
ing from the disc, consistent with angioid
streaks (Figure 4, page 10).

On physical exam, diffuse waxy papules
resembling a “plucked chicken skin” ap-
pearance were noted on the patient’s neck
(Figure 5, page 10). The patient was start-
ed on monthly intravitreal bevacizumab in-
jections, with interval improvement in the
subretinal fluid and visual acuity to count-
ing fingers. He was referred for genetic
testing in addition to cardiovascular, gas-
trointestinal and dermatologic evaluations.

Angioid streaks

Angioid streaks represent breaks in
Bruch’s membrane, appearing fundus-
copically as irregular, red or brown lines
that radiate circumferentially from the op-
tic nerve,' although, as seen in this case,
clinical findings may be subtle and better
captured on multimodal imaging. Angioid
streaks pose an imminent risk of choroidal
neovascularization. Their interplay with

Figure 1. Color fundus imaging demonstrates (A) a large serous detachment with a subretinal white
lesion and overlying striations in the central macula, along with a sliver of subretinal hemorrhage in
the right eye, and (B) circumpapillary pigmentary changes in the left eye.
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systemic disorders requires an interdisci-
plinary approach to diagnosis and treat-
ment. Various associated systemic condi-
tions include pseudoxanthoma elasticum
(PXE), Ehler-Danlos syndrome, Paget’s
disease of bone, hematologic disorders
(e.g., sickle cell disease) and diabetes mel-
litus.?

The prevalence of PXE is estimated to
be 1:25,000. It has been seen in at least half
of the patients with angioid streaks.’* De-
spite the well-known association between
PXE and angioid streaks, the wide array of
clinical presentations for PXE—secondary
to allelic heterogenicity—could make an
early diagnosis challenging.® While there’s
no cure for PXE, the potential for underdi-
agnosis delays treatment and puts patients
at serious risk for an otherwise preventable
worsening of vision.®

The major criteria for the diagnosis of
PXE include ophthalmologic, dermatologic
and genetic findings, such as:

* peau d’orange—a French term mean-
ing orange peel or orange skin—refer-
ring to the appearance of the fundus or
presence of angioid streaks;

e the presence of yellow papules on the
neck and/or flexural areas, demonstrat-
ing abnormal and calcified elastin fi-
bers on skin biopsy; and

e agenetic analysis demonstrating a bial-
lelic ABCC6 mutation.”

The diagnosis is confirmed by the pres-

ence of two distinct categories of the three

Figure 2. A) Intravenous fluorescein angiography shows a large central focus of hyperfluorescence.
B) Concomitant leakage is consistent with choroidal neovascularization.

major criteria. Systemic associations in-
clude:
e premature gastrointestinal angina and/
or bleeding;
e intermittent claudication of the arm
and leg muscles; and
e stroke, renovascular hypertension, and
cardiovascular complications, such as
angina and myocardial infarction.
Depending on the patient’s symptoms,
cardiovascular, gastrointestinal and vascu-
lar evaluations may also be warranted.”

Genetic testing

While various mutational culprits for
PXE exist, the mutation most commonly
associated with ocular involvement is in the
adenosine triphosphate (ATP)-binding cas-

Figure 3. A) Optical coherence tomography of the right eye demonstrates marked
subretinal and intraretinal fluid and a hyperreflective subretinal lesion. B) The left
eye shows focal disruption in Bruch’s membrane adjacent to the disc (arrow).
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Figure 4. A) Fundus autofluorescence of the right eye
shows a mixed stippled pattern. B) The left eye exhibits
speckled radial linear hyper-autofluorescence patterns
emanating from the disc in the left eye.

sette subtype C number 6 (ABCC6) gene
on chromosome 16p13.1.8 The ABCC6
gene encodes for a binding cassette that
allows for the transcellular transport of
ATP into the extracellular space, with sub-
sequent conversion of ATP into adenosine
monophosphate (AMP) and inorganic py-
rophosphate.®

A biallelic mutation in the ABCC6 gene
disrupts this process and prevents the for-
mation of inorganic pyrophosphate, which
allows for ectopic mineralization. This in-
duces breaks and calcification in the elastic
fibers within connective tissues of the eyes,
skin and peripheral arteries."

In the eye, the elastic membranes of
Bruch’s membrane become abnormally
calcified, reducing the membranes’ struc-
tural integrity and resilience, with sub-
sequent increased vulnerability to me-
chanical stressors. The weakened Bruch’s
membrane is prone
to breaks, other-
wise known as angi-
oid streaks.* These
breaks can result in
endothelial dysfunc-
tion, which ultimate-
ly induces CNV via
vascular endothelial
growth factor activa-
tion.!!

In our patient,
genetic testing re-
vealed a heterozy-
gous mutation for
ABCC6 ¢.4218G>C,
p-(Gln1406His), a
variant of uncertain
significance. There
have been reports of
two individuals with
autosomal recessive
PXE with compound
heterozygosity for a
different nucleotide
substitution at a sim-
ilar protein position
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Figure 5. Inspection of the neck shows diffuse
waxy, calcific papules resembling “plucked
chicken skin.”

(ABCC6 ¢.4216C>A, p.(GIn1406Lys)).'2!3
Nevertheless, our patient didn’t have
the same substitution or evidence of com-
pound heterozygosity because no addition-
al pathologic variant was identified within
the ABCC6 gene. While the genetic anal-
ysis covered 100 percent of the ABCC6
gene’s target region, the patient could have
an as yet unidentified variant associated
with PXE, a different variant not covered
by the genetic analysis, or a variant that’s
difficult to detect due to factors such as
structural arrangements or the size of in-
sertion-deletion mutations.

Treatment

Vascular endothelial growth factor inhib-
itors are the primary treatment for CNV
secondary to angioid steaks in the setting
of PXE. They've been shown to improve
vision, especially in patients with better
baseline visual acuity.* However, CNV re-
currence or new CNV has been shown to
occur frequently as early as six months after
the last anti-VEGF treatment.'

Although photodynamic therapy and la-
ser photocoagulation may also be used for
CNYV, these treatments have been associat-
ed with complications, including decreased
vision, recurrence and progressive damage
to the retina.* Overall, existing and poten-
tial studies further emphasize the impor-
tance of early diagnosis of PXE to ensure
preservation of visual acuity.

(Continued on page 15)
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Treating uveitic macular edema

A review of local and systemic treatments for UME and insights on when to use them.
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veitis is one of the major causes of vi-

sion loss among young, working- age

people.! Visual impairment is noted

in 70 percent of patients with non-
infectious uveitis, with macular edema the
most common etiology.'? In these patients,
inflammation leads to impairment of the
blood-retinal barrier and increased permea-
bility of chorioretinal vasculature, which will
result in accumulation of fluid and uveitic
macular edema (UME).? Macular edema
can be seen in any type of noninfectious
uveitis, but it's most commonly seen in as-
sociation with intermediate, posterior or
panuveitis.

Fluorescein angiography and optical co-
herence tomography are used to confirm
the presence of vascular leakage and mac-
ular edema. Based on the location of fluid
on OCT, UME can be classified into cystoid
macular edema, diffuse macular edema and
serous retinal detachment. Of these, diffuse
edema is the most common, and cystoid
macular edema has the most impact on
patient’s vision.*?

Chronic, untreated UME may result in
damage to photoreceptors and permanent
vision loss. Moreover, UME can be seen
even in the setting of controlled uveitis as
well as a result of previous inflammation and
permanent damage to the blood-retinal bar-
rier.® Several systemic and local treatment

options are available for UME, which we’ll
review here.

Local treatments

Local treatments fall into two subcatego-
ries: topical eye drops, and peri- and intra-
ocular steroids.

Eye drops have been used extensively
to control anterior uveitis. Recent studies
have shown favorable intraocular pene-
tration and effectiveness of various topical
drops in the control of UME. Non-steroidal
drops, including bromfenac, nepafenac and
ketorolac, and steroidal drops, including
prednisolone acetate and difluprednate,
have been successfully used to treat UME.
Corticosteroid drops have been associated
with an increase in intraocular pressure and
cataract formation. However, they seem to
have fewer side effects than other treatment
modalities. ™

A number of peri- and intraocular ste-
roids are available. They include:

* Triamcinolone acetonide 40 mg/ml.
Preservative-free triamcinolone acetonide
(Triesence, Novartis) is injected intravit-
really and has shown to be effective for six
to eight weeks, less in vitrectomized eyes.
Sub-Tenon’s or transseptal injection of pre-
served triamcinolone acetonide (Kenalog,
Bristol-Myers Squibb) provides a depot of
slowly releasing steroids for two to three

Figure 1. A) A 68-year-old woman with a history of sarcoidosis presented with leakage and uveitic
macular edema (UME) in the left eye. B) After treatment with intravitreal triamcinolone acetonide,
the UME resolved six weeks later.
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months. However, the
duration is less predict-
able because of triamcin-
olone’s variable particle
size.

eDexamethasone
0.7-mg implant. It’s
approved for intravitreal
use in patents with uve-
itis and the effect lasts
for three to six months.
The POINT trial of Ozu-
rdex (Allergan/AbbVie),
a prospective random-
ized clinical study with
intravitreal and periocular triamcinolone,
showed that both intravitreal steroids are
more potent than the periocular steroid
in controlling UME and improving visual
acuity, with a modest increase in intraocular
pressure. No statistically significant differ-
ence was found between the two intraocular
steroids® (Figure 1).

¢ Fluocinolone acetonide 0.18-mg
injectable implant. This implant (Yutiq,
EyePoint Pharmaceuticals) has shown ef-
fectiveness in controlling intraocular inflam-
mation, decreasing flares and preventing
vision loss in patients with posterior uve-
itis." The fluocinolone acetonide 0.19-mg
implant (Iluvien, Alimera Sciences) is a sim-
ilar steroid with slightly different dosing. It’s
approved for use in diabetic macular edema
in the United States and Europe, and for
noninfectious uveitis in Europe.'' Studies
have demonstrated its effectiveness in man-
aging UME."

e Fluocinolone acetonide 0.59-mg
surgical implant. Surgically sutured to
the sclera, this implant (Retisert, Bausch +
Lomb) can slowly release steroids over ap-
proximately 30 months. Its safety and effica-
cy have been widely studied in the landmark
MUST trial and follow-up publications.”® In
this prospective, multicenter trial patients
with non-infectious intermediate, posterior
or panuveitis were randomized to receive
the Retisert implant or were managed with

systemic immunosuppressive therapy. The
seven-year follow-up data showed that the
implant was effective in controlling inflam-
mation. However, patients who received
systemic treatment had better visual out-
comes at seven years but with high rates
of cataracts and glaucoma surgery in the
implant group (Figure 2).

* Suprachoroidal triamcinolone ace-
tonide injectable suspension. This im-
plant (Xipere, Clearside Biomedical and
Bausch + Lomb) recently received Food
and Drug Administration approval for use
in patients with UME." The efficacy and
safety of this platform in UME have been
studied in the Phase III PEACHTREE
trial.' In this study, 47 percent of patients
who received the suprachoroidal steroid
gained >15 letters compared to only 16 per-
cent in the sham group (p<0.001). The drug
was well-tolerated with comparable rates of
cataract and elevated intraocular pressure
between the treatment and control arms.

¢ Anti-VEGF. Recent studies have shown
that these medications can be effective in
UME, as well. Ranibizumab (Lucentis, Ge-
nentech) and aflibercept (Eylea, Regeneron
Pharmaceuticals) have been used success-
fully in treating refractory UME.'6

Systemic treatments
Corticosteroids are effective in controlling
ocular inflammation, retinal vasculitis and

Figure 2. A) A 24-year-old
woman with a history

of ulcerative colitis and
panuveitis was diagnosed
with uveitic macular
edema (UME), which failed
to respond to systemic
immunosuppressives. B)
The fluocinolone
acetonide 0.59-mg
surgical implant (Retisert,
Bausch + Lomb) resulted
in resolution of the UME
within two months after
surgery.
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UME. Their use is associated
with a lower risk of local side
effects, such as glaucoma and
cataract. However, high rates
of systemic side effects, includ-
ing hypertension, diabetes,
osteoporosis, mood changes,
increased risk of infections and
more limits their long-term
use. Systemic corticosteroids
are generally used for a short
period of time and to control

acute or breakthrough inflam- Figure 3. A) A 9-year-old boy had panuveitis and macular ede-
mation. ma in both eyes despite topical drops. B) The macular edema

So, steroid-sparing immu-
nosuppressives are an option
for longer-term therapy. They
include:

e Antimetabolites. These agents in-
clude mycophenolate mofetil (Cellcept,
Genentech/Roche) and methotrexate, both
of which are commonly used as first-line
steroid-sparing immunosuppressives in pa-
tients with uveitis, and are effective in con-
trolling UME. The FAST trial compared
the efficacy of these two medications.'” This
prospective, randomized trial showed that
methotrexate is more effective in controlling
posterior and panuveitis, and favored my-
cophenolate in controlling intermediate
uveitis. The
subanalysis of
study data on
patients with
UME showed
that both med-
ications can
reduce mac-
ular edema.'
However, half
of the eyes
had persistent
edema at 12

Figure 4. A 16-year-old girl had pars planitis and macular
edema in both eyes. The edema (A) didn’t respond well to
infliximab (Remicade, Janssen Biotech) and adalimumab
(Humira, AbbVie). The patient was switched to tocilizumab
(Actemra, Genentech) and the macular edema resolved after
two months (B).
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months. Side
effects include
increased risk
of infection,
liver failure

resolved three months after the patient started systemic
therapy with methotrexate and adalimumab (Humira, AbbVie).

and fatigue.

o Adalimumab. This tumor necrosis fac-
tor (TNF) inhibitor (Humira, AbbVie) is a
fully human monoclonal antibody FDA-ap-
proved for systemic use in patients with
noninfectious intermediate, posterior or
panuveitis (Figure 3)." This medication can
reduce the rate of treatment failure by 43
to 87 percent in patients with inactive and
active uveitis, respectively.

Moreover, adalimumab decreased the
risk of UME formation by 67 percent and
resulted in resolution of edema in up to 70
percent of cases.* Off-label intravitreal use
of adalimumab has also shown effectiveness
in reducing UME in a small retrospective
series.?! Side effects include increased risk
of infection, lymphoma, heart failure and
demyelinating disease.

e Tocilizumab. This monoclonal anti-
body (Actemra, Genentech) targets inter-
leukin 6, and is used to control inflamma-
tion and refractory uveitis. A multicenter
retrospective study compared the efficacy of
tocilizumab with an anti-TNF agent, inflix-
imab (Remicade, Janssen Biotech).” This
study found tocilizumab to be more effec-
tive for controlling and achieving complete
resolution of UME (Figure 4). Side effects
included infections, elevated liver enzymes
and hypertension.



Bottom line

Various systemic and local treatment options are avail-
able to manage uveitic macular edema, the most common
cause of vision loss in these patients.®
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A ser(ilous detachment
(Continued from page 10)

Racquet and contact sports carry an increased risk for
ocular and head trauma, both of which have been report-
ed to precipitate CNV in patients with angioid streaks.
Patients with angioid streaks should be discouraged from
participating in such activities. Individuals with PXE who
participate in sports and physical recreation should wear
appropriate protective eyewear, such as polycarbonate
sports goggles and/or protective helmets with eye shields.”

Bottom line

The pathophysiology, clinical presentation and treat-
ment of PXE have been well described in the peer-re-
viewed literature. However, the varying clinical and mu-
tational features among different patients make a timely
diagnosis more elusive. A diagnostic delay may have neg-
ative consequences, particularly with regards to visual
outcomes. Here, we emphasize the importance of using
multimodal imaging and a systematic approach to uncov-
er the cause of the CNV. ®
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Subretinal blebs, sans retinotomy

This atraumatic technique uses a soft-tip on proportional reflux for creating subretinal fluid

blebs.

By Gregory Lee, MD
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efractory macular holes or failed

hole closures are inevitable, although

infrequent. I've tried various tech-

niques with varying success. Free
flaps are difficult to maneuver and keep in
place. Brushing the nerve fiber layer with
a diamond-dusted scraper seems to induce
more damage than it creates elasticity.

I had better outcomes with perifoveal
subretinal balanced salt solution injections,
particularly in cases with smaller holes (<500
pm) than the chronic large holes that might
require retinal transplant or amniotic mem-
brane graft.

However, I wondered if it was really nec-
essary to pierce the retina with a subreti-
nal cannula. I thought if you could aspirate
subretinal perfluoro-n-octane through an
area of peeled internal limiting membrane
transretinally (i.e., without a retinotomy),
it should work in the reverse: to inject BSS
transretinally without a retinotomy to create
a subretinal bleb.

Promising closure rates have been report-
ed with macular detachment with subretinal
fluid injections (80 to 90 percent)." Cre-
ating increased elasticity of the perifoveal
macula allows for the retinal tissue immedi-

Area of
peeled ILM
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View the Video

Dr. Lee demonstrates his tech-
nique for creating subretinal
blebs without a retinotomy to
repair recalcitrant or chronic
full-thickness macular holes.
Available at: https://bit.ly/VideoPearl 029

ately adjacent the hole to close. This can be
combined with scaffold techniques.

Surgical technique

The technique uses a standard vitrecto-
my set up. The soft tip is connected to the
extrusion line, which has been primed with
BSS. The amount of fluid in the tubing var-
ies between manufacturers, but it’s typically
>10cc.

If not already done, then the ILM must be
peeled to facilitate transretinal fluid passage.
The extrusion line with the soft tip is then set
to proportional reflux (standard settings on
Alcon Constellation are 0 to 120 mmHg) and
checked to make sure no air, hemorrhage or
dye is in the cannula or line.

The soft tip is then placed over the target
area, approximately 1 disc diameter from the

(Continued on page 37)

Fluid is refluxed through
the soft tip into the sub-
retinal space toward the
macular hole
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New Insights in Imaging

Can you recognize
these novel OCT signs?

A review of characteristic optical coherence tomography findings that can help
narrow or even confirm a novel diagnosis.

By Caroline R. Baumal, MD

Take-home points

» Optical coherence tomography angiography and en face OCT patterns, described as fern-like, arteriolar and globular,
have been used to further characterize paracentral acute middle maculopathy (PAMM).

» Acute macular neuroretinopathy is rarer than PAMM and warrants an appropriate history and focused systemic

evaluation.

» In macular telangiectasia type 2, 0CT may show degenerative hyporeflective retinal cyst (or cavitation) at various retinal
depths along with asymmetry or irregularity of the fovea contour.

» Clinical findings of Henle fiber layer hemorrhage demonstrate deep hemorrhages that may exhibit a feathery margin and
petaloid pattern radiating from the fovea or have a rounder appearance when located peripheral to the macula.

ptical coherence tomography im-

aging of the retina has come a long

way since the first prototype OCT

device was used to evaluate patients
in the 1990s in a collaboration between
James Fujimoto’s lab at Massachusetts In-
stitute of Technology and clinicians at the
New England Eye Center.

In the 25-year journey of commercial
OCT machines in the ophthalmology clin-
ic, the images acquired have drastically
improved with current spectral-domain
and swept-source devices. This has given
us better diagnostics and an increased un-
derstanding of disease pathogenesis, and
enabled OCT to direct our therapeutic
decisions.

For example, use of the grayscale over
the false color OCT imaging has improved
visualization of subtle reflectivity that may
be associated with retinal disorders. Multi-
modal imaging using complementary tech-
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nologies has confirmed OCT findings of
retinal disorders.?

Characteristic OCT findings have
emerged that can help narrow or even
confirm a novel diagnosis. Last year we
reviewed some of these findings.® This ar-
ticle will highlight some of them, includ-
ing paracentral acute middle maculopathy
(PAMM), acute macular neuroretinopathy
(AMN), macular telangiectasia (MacTel)
type 2 and hemorrhage in the Henle fiber
layer. Table 1 lists some novel findings.

Paracentral acute middle
maculopathy

PAMM refers to a SD-OCT finding char-
acterized by hyperreflective discontinuous
band like lesions, primarily located in the
inner nuclear layer (INL).* It's hypothe-
sized that these lesions result from isch-
emia or insult to the intermediate and deep
retinal capillary plexus.®



The OCT features of PAMM are dis-
tinctive (Figure 1), and are more readi-
ly recognized when clinicians realize that
structural grayscale SD-OCT images offer
greater visibility of subtle OCT reflectivity
compared to the false color scale.

PAMM represents an imaging finding
that may help narrow the diagnostic spec-
trum, rather than suggest a single diagno-
sis. PAMM was initially described in isola-
tion, but subsequently it has been observed
in conjunction with many other disorders,
most prominently retinal vascular and sys-
temic disorders, including branch retinal
artery occlusion, central retinal artery oc-

clusion, central retinal vein occlusion, di-
abetic retinopathy, sickle cell retinopathy
and Purtscher retinopathy.**

OCT angiography and en face OCT pat-
terns, described as fern-like, arteriolar and

Table 1. Novel optical coherence tomography findings

ILM drape

SIRE (Double layer sign)

Subretinal hyperreflective material (SHRM)

Flying saucer sign

Dome shaped macula

Disorganization of retinal inner layer (DRIL)

Bacillary detachment

Hyperreflective spots (HRS)

Outer retinal tubulation

Outer retina-choroid complex (ORCC) splitting

Brush border pattern or elongation of

photoreceptor outer segment

e POHMS (peripapillary hyperreflective ovoid mass-
like structures)

e Sponge sign

e Omega sign

Henle layer hyperreflectivity
Henle hemorrhage

Focal ellipsoid loss

Diffuse outer retinal loss/vitreous
inflammation

Pearl necklace sign

Foveal pseudocyst

Focal choroidal excavation (FCE)
Choroidal macrovessel

Choroidal caverns

Choroidal rift
Pachychoroid/peripapillary pachychoroid
syndrome

Dipping sign

Plume

Fuzzy border

Cotton ball sign

Needle sign

Adapted from Baumal C. Novel OCT findings. Paper presented at American Academy of Ophthalmology 2021 Retina Subspecialty Day; New Orleans, LA;

November 13, 2022.

Figure 1. In central retinal
vein occlusion with
paracentral acute mid-

dle maculopathy (PAMM),
color fundus photography

(A) shows retinal venous
tortuosity, small-dot retinal
hemorrhages and optic nerve
hyperemia. Note the deep
retinal whitening adjacent
the retinal veins temporal to
the fovea. B) Hyper-
reflective focal band-like
lesions (yellow arrow) in the
middle retina (inner

nuclear layer, inner
plexiform, outer plexiform
layers) on spectral-domain
optical coherence
tomography are consistent
with PAMM. C) Distinct

en face OCT appearance with
a perivenular pattern
described as fern-like PAMM.
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globular, have been used to further charac-
terize PAMM." Diagnosis of PAMM war-
rants a directed history to identify potential
causes and a systemic evaluation to exclude
vascular risk factors. An underlying cause
may not be identified.

Acute macular neuroretinopathy

In contrast to PAMM, AMN in the acute
phase features a horizontal band of hyper-
reflectivity anterior to the RPE between
the outer plexiform and outer nuclear lay-
ers (Figure 2)." Thus, the anatomic location
of hyperreflectivity differs between AMN
and PAMM. Where the hyperreflectivity in
PAMM is more anterior at the level of the
INL, eyes with AMN also demonstrate bilat-
eral subtle dark gray wedge-shaped lesions
on near infrared reflectance or en face OCT,
corresponding to red-brown lesions on color
fundus photography.

The acute phase of the OCT hyperreflec-
tive band in AMN may be brief. By the time
the patient presents complaining of para-
central scotomas, the OCT may show the
later findings of thinning, and disruption of
the outer retina and ellipsoid/interdigitation
zones.'213

AMN is rarer than PAMM. An appropri-
ate history and focused systemic evaluation
are indicated to assess for potential associ-
ations, which may include oral contracep-
tives, epinephrine use, hypotension, trau-
ma, flu-like syndrome and systemic lupus.

Figure 2. In acute macular neuroretinopathy, color
fundus photography (A,B) reveals reddish-
brown petaloid (n on elevated) perifoveal lesions
with the tip pointed toward the fovea in a young
woman presenting with bilateral scotomas. C,D)
Spectral-domain optical coherence tomography
(C right eye, D left) acutely through the lesion
reveals a horizontal band of hyperreflectivity
anterior to the retinal pigment epithelium
between the outer plexiform and outer nuclear
layers corresponding to the lesions. E,F) SD-OCT
(E right eye, F left) two weeks after presentation
shows disruption and loss of the ellipsoid and
interdigitation zones corresponding to the acute
lesions.



Macular telangiectasia type 2

In MacTel type 2, OCT may show degen-
erative hyporeflective outer retinal cyst (or
cavitation) located at various retinal depths
along with asymmetry or irregularity of
the fovea contour (Figure 3)."* Other find-
ings include hyperreflectivity at the middle
retinal layers, outward bending of inner
retinal layers, retinal pigment clumps with
shadowing of the deep retina, superficial
retinal crystals, vitelliform lesion, internal
limiting membrane drape and disruption of
the external limiting membrane, ellipsoid
and interdigitation zones."*'¢

ILM drape is described as a thin layer
of ILM over a superficial retinal lucency,
which may represent residual foot plates of
Muller cells. Vision loss may be related to
ILM drape and outer retinal degeneration.
Macular hole and choroidal neovasculariza-
tion may ultimately develop.

MacTel type 2 affects the macular Miiller
cells and capillary network, leading to the
anatomical changes in the inner and outer
retinal structure.'” Multimodal imaging, in-
cluding OCT angiography and fluorescein
angiography, may corroborate the diagnosis
and exclude choroidal neovascularization.

Henle fiber layer hemorrhage

OCT findings of blood located within
Henle fiber layer (HFL), referred to as Hen-
le fiber layer hemorrhage or HH, have been
described as characteristic hyperreflectiv-
ity from the hemorrhage delineated by the
obliquely oriented fibers in the Henle layer
(Figure 4)." Clinical findings demonstrate
deep hemorrhages that may exhibit a feath-
ery margin and petaloid pattern radiating
from the fovea or have a rounder appear-
ance when located peripheral to the macula.

The HFL consists of long, cylindrical, un-
myelinated cone and rod axons that synapse
in the outer plexiform layer. The fibers are
radially orientated around the fovea due to
the embryologic development of the foveal
pit. The oblique orientation of fibers in HFL
coursing at an angle account for the petaloid

Figure 3. In macular telangiectasia type 2, spectral-domain optical coherence
tomography of the right eye (A) shows internal limiting membrane drape (red
arrow), outward collapse of the retinal layers and external limiting membrane,
ellipsoid, interdigitation zone loss (blue arrow). B) SD-OCT of the left eye reveals an
inner retinal degenerative cystic space. The fovea contour is irregular in both eyes.

shape of Henle hemorrhages as well as the
feathery margins when located around the
fovea.

Henle hemorrhage may result from a
wide variety of pathologies (Table 2, page 22)
and can be classified as secondary to local
vascular abnormalities of the deep capillary
plexus, choroidal vascular abnormalities or

Figure 4. In Henle nerve fiber layer hemorrhage in a branch retinal vein occlusion,
spectral-domain optical coherence tomography of the left eye shows oblique
hyperreflectivity (yellow/green arrows) separated by hyporeflective striations
corresponding to deep retinal hemorrhages in Henle fiber layer. The inset shows the
near-infrared image. (Courtesy David Sarraf, MD)
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Novel OCT findings

Even though
optical
coherence
tomography
has been
available in
the clinic for
more than
two decades,
novel find-
ings con-
tinue to be
described
that may

be based

on OCT ap-
pearance, a
description of
the anatomy
or disease
pathogenesis.

Table 2. Etiology of Henle fiber layer hemorrhage

Systemic central venous pressure (CVP) abnormality

Terson’s syndrome
Trauma

Valsalva maneuver
Epidural injection
Whiplash maculopathy
General anesthesia

Local retinovascular abnormality affecting the deep capillary plexus

Retinal vein occlusion (branch or central)
Decompression maculopathy
Blunt globe trauma

Face down positioning with expansile gas after vitrectomy

Macular telangiectasia type 2
Retinal artery macroaneurysm

Choroidal vascular abnormality with breakthrough into Henle fiber layer
Polypoidal choroidal vasculopathy (aneurysmal type 1 neovascularization)

Neovascular age-related macular degeneration

Myopic degeneration +/- type 2 choroidal neovascularization

Adapted from Baumal CR, Sarraf D, Bryant T, et al. Henle fibre layer haemorrhage: Clinical features and pathogenesis. Br J Ophthalmol. 2021;105:374-380

disorders affecting central venous pressure.
Henle hemorrhage has been described in
association with MacTel type 2, where the
source of the blood likely originates from the
deep retinal capillary plexus as it’s positioned
adjacent to the HFL."

Bottom line

Even though OCT has been available in
the clinic for more than two decades, novel
findings continue to be described that may
be based on OCT appearance, a description
of the anatomy or disease pathogenesis. Ta-
ble 1 (page 19) describes a miniscule num-
ber of these novel findings from the recent
literature. With careful observation, many
of these findings can be observed and more
novel OCT findings will be uncovered. ®

REFERENCES

1. Fujimoto J, Brezinski M, Tearney G. et al. Optical biopsy and imaging
using optical coherence tomography. Nat Med. 1995;1: 970-972

2. Novais EA, Baumal CR, Sarraf D, Freund, KB, Duker JS. Multimodal
imaging in retina disease: A consensus definition. OSLI Retina.
2016;47:201-205.

3. Baumal C. Novel OCT findings. Paper presented at American Academy of
Ophthalmology 2021 Retina Subspecialty Day; New Orleans, LA; November
13,2022.

4. Sarraf D, Rahimy E, Fawzi AA, et al. Paracentral acute middle
maculopathy: a new variant of acute macular neuroretinopathy associated
with retinal capillary ischemia. JAMA Ophthalmol. 2013;131:1275-1287.

RETINA SPECIALIST | MAY/JUNE 2022

5. Bakhoum MF, Freund KB, Dolz-Marco R, et al. Paracentral acute middle
maculopathy and the ischemic cascade associated with retinal vascular
occlusion. Am J Ophthalmol. 2018;195:143-153.

6. Rahimy E, Sarraf D, Dollin ML, Pitcher JD, Ho AC. Paracentral acute
middle maculopathy in nonischemic central retinal vein occlusion. Am J
Ophthalmol. 2014;158:372-380.

7. Casalino G, Williams M, McAvoy C, Bandello F, Chakravarthy U.
Optical coherence tomography angiography in paracentral acute middle
maculopathy secondary to central retinal vein occlusion. Eye (Lond).
2016;30:888-893.

8.Chen X, Rahimy E, Sergott RC, et al. Spectrum of retinal vascular diseases
associated with paracentral acute middle maculopathy. Am J Ophthalmol.
2015;160:26-34.e1

9. Chen X, Baumal CR. Paracentral middle acute maculopathy in pregnancy.
Retina Cases Brief Rep. 2020;14:221-223.

10. Sridhar J, Shahlaee A, Rahimy E, et al. Optical coherence tomography
angiography and en face optical coherence tomography features of
paracentral acute middle maculopathy. Am J Ophthalmol. 2015;160:1259-
1268.

11. Monson BK, Greenberg PB, Greenberg E, et al. High-speed, ultra-
high-resolution optical coherence tomography of acute macular
neuroretinopathy. Br J Ophthalmol. 2007;19:119-120.

12. Dansingani KK, Freund KB. Paracentral acute middle maculopathy
and acute macular neuroretinopathy: Related and distinct entities. Am J
Ophthalmol. 2015;160:1-3.e2.

13. Rahimy E, Kuehlewein L, Sadda SR, Sarraf D. Paracentral acute
middle maculopathy: What we knew then and what we know now. Retina.
2015;35:1921-1930.

14.Venkatesh R, Reddy NG, Mishra Pm et al. Spectral domain OCT features
in type 2 macular telangiectasia (type 2 MacTel): Its relevance with clinical
staging and visual acuity. Int J Retin Vitr. Published online April 5, 2022. doi:
10.1186/s40942-022-00378-0

15. Gass JD, Blodi BA. Idiopathic juxtafoveolar retinal telangiectasis. Update
of classification and follow-up study. Ophthalmology. 1993;100:1536—
1546.

16. Yannuzzi LA, Bardal AMC, Freund KB, Chen K-J, Eandi CM, Blodi B.
Idiopathic macular telangiectasia. Arch Ophthalmol. 2006;124:450—460.
17. Charbel Issa P, Pauleikhoff D, Holz FG. Macular telangiectasia type 2:
The international MacTel project. Ophthalmologe. 2014;111:817-818.

18. Baumal CR, Sarraf D, Bryant T, et al. Henle fiber layer haemorrhage:
clinical features and pathogenesis. Br J Ophthalmol. 2021;105:374-380.
19. Au A, Hou K, Baumal CR, Sarraf D. Radial hemorrhage in Henle layer
in macular telangiectasia type 2. JAMA Ophthalmol. 2018;136:1182-1185.



Uveitis biomarkers

New Insights in Imaging

OCT biomarkers

In uveitis: An update

A review of currently used findings that can help predict disease activity
and functional respose.

By Dilraj S. Grewal, MD

Take-home points

» The ideal biomarker for uveitis would be reliable, noninvasive and easy to acquire in routine clinical practice, with

large clinical databases available for validation.

» Optical coherence tomography plays a critical role in fulfilling the need for an objective anatomic biomarker because

it provides a quantitative way to assess inflammation.

» Central subfield thickness represents an important secondary anatomic endpoint and a component of retreatment

criteria in clinical trials for uveitic macular edema.

» Eyes with normal central subfield ellipsoid zones experience greater improvement in visual acuity and EZ status.

veitis assessment is complex be-

cause of the heterogeneity across

the different uveitic phenotypes,

and fluctuations with disease sever-

ity and flares. This increases the need for a

reliable anatomic biomarker to predict dis-
ease activity and functional response.

Use of appropriate biomarkers is also

imperative in clinical trials. For example,

vitreous haze, a commonly used endpoint

> Vitreous hyperreflective dots

» Hyperreflective Foci (HRF)

> Intraretinal Cyst
> Subretinal Fluid

> Ellipsoid Zone loss

Figure 1. Optical coherence tomography showing uveitic macular edema
with various anatomical parameters that are useful biomarkers,
including vitreous hyperreflective dots, hyperreflective foci, intraretinal

cysts, subretinal fluid and ellipsoid zone loss.

in uveitis clinical trials, is limited by poor in-
tergrader agreement, even among experts.1
This is important as clinical trial failure may
be due to limitations of the endpoint rather
than the drug. The Food and Drug Admin-
istration mandates a trial endpoint to be
“well-defined and reliable,” with treatment
benefit being a measure of how a patient
functions.

A surrogate uveitic biomarker should thus
be “biologically relevant”
to the disease patho-
physiology, and “func-
tionally relevant” with
a quantifiable effect on
visual function.? So, the
ideal biomarker would
be reliable, noninvasive
and easy to acquire in
routine clinical practice,
with large clinical data-
bases available for vali-
dation.
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Uveitis biomarkers

Optical coherence tomography plays a
critical role in fulfilling the need for an objec-
tive anatomic biomarker because it provides
a quantitative way to assess inflammation.
Being ubiquitous in modern ophthalmic
practices, and often considered as an “ocular
vital sign,” OCT is ideally suited to provide
structural, noninvasive, repeatable mea-
sures.? Here, we review some of the current-
ly used OCT biomarkers in uveitis.

Uveitic macular edema and central
subfield thickness

Uveitic macular edema (UME) is the
most important reversible cause of sight-loss
in uveitis that’s amenable to pharmacologi-
cal treatment. The neurosensory retina has a
degree of elasticity. Within limits, the conti-
nuity of bipolar cells is maintained even with
fluid buildup and the connections between
the photoreceptor and ganglion cell layers
remain viable.

However, if the edema exceeds these elas-
tic limits, bipolar axons snap, irreparably
compromising this transmission pathway.
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Figure 2. Optical coherence tomography thickness map (A) shows thickening in the macula along with perivascular thickening along the

This explains why visual acuity may not fully
recover to baseline even after UME re-
solves.® Features of UME associated with vi-
sual acuity include intraretinal cystoid spac-
es and subretinal fluid (Figure 1). Larger
cysts have a greater impact.*

Even in the absence of cystoid spaces
and SRF, retinal thickness and perivascular
thickening are valuable markers of disease
activity on OCT.® “Non-cystic thickening,”
which is often monitored using the central
subfield thickness, as well as perivascular
thickening, can be a valuable continuous
marker of disease activity (Figure 2). CST
represents an important secondary anatomic
endpoint and a component of retreatment
criteria in clinical trials for UME.

Elizabeth Sugar, PhD, and colleagues
demonstrated that each 100-pm reduction
in CST equaled a 6.5-letter increase in visual
acuity. A sensitivity analysis suggested that
a 20-percent reduction in CST should be
used as a clinically meaningful improvement
in visual acuity.5 In rare conditions, such as
autoimmune retinopathy, macular edema

?aH

arcades in an eye with active birdshot chorioretinopathy that (D) corresponds to perivascular leakage seen on the fluorescein
angiogram. G) OCT shows thickening of the choroid, with a subfield choroidal thickness of 300 pm. After immunomodulatory
treatment, the thickness map shows marked reduction in noncystic thickening and perivascular thickening. This corresponds to
improved leakage on the fluorescein angiogram, with improvement in central subfield thickness from 331 pm (B) to 307 ym (F) and a

reduction in choroidal thickness to 250 pm.
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is a biomarker for more severe disease, as-
sociated with decreased electroretinogram
amplitudes and greater velocity of ellipsoid
zone loss.”

Persistent cystoid macular edema may
lead to irreversible disruption of the retinal
neural network, gliosis or atrophy, and per-
manent visual acuity loss.* Early anatomic
response based on CST is associated with a
greater 24-week improvement in VA com-
pared with those without an early response.®

In the Multicenter Uveitis Steroid Treat-
ment (MUST) trial, visual acuity had a mod-
erate negative correlation with CST at base-
line (r=-0.56), and change in VA showed a
moderate negative correlation with change
in CST at six months (r=-0.46).° Using
data from the Phase III PEACHTREE and
AZALEA trials evaluating suprachoroidal
triamcinolone in UME, structure-function
correlation analyses demonstrated that eyes
with center-involving cystoid spaces and
subretinal fluid at baseline had greater VA
improvement at 24 weeks.

Unique to this investigation, a longitudinal
response model using this dataset showed
that maximal VA improvement can lag peak
anatomical improvement by up to six weeks,
which provides valuable information for the
temporal structure-function correlation and
is very helpful in counseling patients on their
timeline for improvement in VA.®

Other uveitic biomarkers

o Integrity of the ellipsoid zone. EZ
integrity reflects the anatomic arrangement
of photoreceptor outer segments, and has
functional correlations in UME. After ad-
justing for CST and age, EZ integrity has
been shown to account for 29 percent of the
total variation in visual acuity in UME com-
pared to intraretinal cystoid spaces, which
account for 17.4 percent, and SRF, which
accounts for 15 percent. Eyes with normal
central subfield EZ experience greater im-
provement in VA. Improvement in EZ status
corresponds to greater VA gains.®

* Hyperreflective foci. The presence of

HRF in the inner and outer retina is asso-

ciated with worse VA.* Whether these also
predict poor treatment response is as yet un-
clear. Mathias Bolz, MD, and colleagues first
described HRF as deposits located within
the walls of intraretinal microaneurysms and
scattered throughout all retinal layers, form-
ing confluent plaques in the outer plexiform
layers. These are thought to be inflammatory
in origin in uveitis.*"

¢ Disorganization of retinal inner
layers. Known as DRIL, this is defined as
derangement of the normal laminar inner
retinal structure. This is a robust and easy-
to-obtain surrogate marker of VA in UME.*
Foveal DRIL (Figure 3) is associated with
worse VA at baseline and follow-up visits.
The horizontal and vertical extent of DRIL
strongly correlates with worse visual acuity
and the association of DRIL with visual acu-
ity is robust across a wide spectrum of UME
severity.* There’s a potential of reversibility
with DRIL; improvement in DRIL corre-
sponds to long-term improved visual acuity.

o Anterior chamber cells. Sumit Shar-
ma, MD, and colleagues defined a contin-
uous measure of anterior chamber inflam-
mation as cells per millimeter cubed." OCT
automated quantification of AC cells may be
superior to clinical grading systems, but this
still requires significant validation.

e Choroidal biomarkers. Choroidal in-
flammation due to infiltration of immune
cells and their effects on choroidal tissue is
considered to reflect an increase in choroi-

Figure 3. A) Optical coherence
tomography showing uveitic
macular edema (UME) with
subretinal fluid and an
overlying epiretinal mem-
brane. Resolution of UME and
subretinal fluid occurs after
starting treatment.

B) However, patches of
derangement of the normal
laminar inner retinal
architecture emerge, which
are prognostic for poor long-
term visual acuity.
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WHAT ANATOMIC
RESULTS GCOULD
SEE THIS YEAR?

0f 134 patients treated in a DR clinical trial

80% SAW A =2-STEP
DRSS IMPROVEMENT

(\/ E Y L E A Inspired by a real patient with DR.

(aflibercept) Injection
For Intravitreal Injection

PANORAMA study design: Multicenter, double-masked, controlled clinical study in which patients with moderately severe to severe NPDR (ETDRS-DRSS: 47 or 53)
without CI-DME (N=402; age range: 25-85 years, with a mean of 56 years) were randomized to receive 1 of 2 EYLEA dosing regimens or sham. Protocol-specified visits
occurred every 28+7 days for the first 5 visits, then every 8 weeks (56+7 days). During Year 2 (Weeks 52-96), patients randomized to one of the EYLEA arms received a
different dosing regimen.!

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.

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.
© 2021, Regeneron Pharmaceuticals, Inc. All rights reserved.

REGENERON 777 01d Saw Mill River Road, Tarrytown, NY 10591



STARTING EYLEA EARLIER MAY HELP PREVENT
DR PROGRESSION

Primary Endpoint Secondary Endpoint
(Year1) (Year1)
Proportion of patients with a Reduction in the risk of developing
22-step DRSS improvement'?* PDR or ASNV or CI-DME?**

EYLEA Q8 EYLEA Q16 EYLEA Q8 EYLEA Q16

(n=134) (n=135) (n=134) (n=135)
80% 65% 79% 82%
vs 15% in the vs 15% in the Risk Reduction Risk Reduction
sham group sham group Event rate: 11% vs 42% Event rate: 10% vs 42%

(n=133) (n=133) in the sham group in the sham group

(n=133) (n=133)
P<0.01vs sham.

- The recommended dose for EYLEA in DR is 2 mg (0.05 mL) administered by intravitreal injection Q4 (=every 28 days,
monthly) for the first 5 injections, followed by 2 mg Q8 (every 2 months)’

- Although EYLEA may be dosed as frequently as 2 mg Q4 (=every 25 days, monthly), additional efficacy was not
demonstrated in most patients when EYLEA was dosed Q4 compared with Q8. Some patients may need Q4 (monthly)
dosing after the first 20 weeks (5 months)’

*Full analysis set.
tEvent rate was estimated using the Kaplan-Meier method. Composite endpoint of developing PDR, ASNV was diagnosed by either the reading center or investigator.

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

anti-VEGF; anti-vascular endothelial growth factor; ASNV, anterior segment neovascularization; Cl-DME, central-involved Diabetic Macular Edema; ETDRS-DRSS, Early
Treatment Diabetic Retinopathy Study-Diabetic Retinopathy Severity Scale; PDR, proliferative diabetic retinopathy; Q4, every 4 weeks; Q8, every 8 weeks; Q16, every 16 weeks.

WARNINGS AND PRECAUTIONS (continued)

- 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 15% (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.

ADVERSE REACTIONS

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

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

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

INDICATIONS

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

References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information, Regeneron Pharmaceuticals, Inc. August 2019. 2. Wykoff CC. Intravitreal aflibercept
for moderately severe to severe non-proliferative diabetic retinopathy (NPDR): 2-year outcomes of the phase 3 PANORAMA study. Data presented at: Angiogenesis,
Exudation, and Degeneration Annual Meeting; February 8, 2020; Miami, FL. 03/2021

Please see Brief Summary of Prescribing Information on the following page. EYL.21.02.0049



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

product information.

G\ 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

4.10cular 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 (=1%) 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%
QOcular 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% 1%
Intraocular inflammation 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% 7%
Vitreous floaters 6% 3% 8% 6%
Corneal epithelium defect 5% 3% 7% 5%
Intraocular pressure increased 5% 3% 9% 5%
QOcular 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 inflammation 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
" 8.1 Pregnancy
Active Control Control Risk Summar

A . E_V1LEZ’1 (ranlb_lzumab) EYILEZIZ (ranlb_lzumab) Adequate and well-controlled studies with EYLEA have not been conducted in pregnant women. Aflibercept produced adverse

dv.evse 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% 3% 0% recommended clinical dose [see Animal Data].
Vitreous detachment % % % % Animal reproduction studies are not always predictive of human response, and it is not known whether EYLEA can cause fetal harm

~ D“ D" > 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 pregnangies have a packground risk of birth defect, loss, or other adverse outcomes. The background risk of majo}r birth dgfectg
Corneal defect 1% 5% 5% 6% and miscarriage for the indicated population is unknown. In the U.S. general population, the estimated background risk of major birth
Detachment of the retinal pigment epitheli % % 5% A defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Injection site pain % % % 1% E"Lﬁa ot

0 D D D nimal Data

[ore.\ on ‘b OdY sensat\gn In eyes i‘,f ‘11‘7/0 j;' ;;" In two embryofetal development studies, aflibercept produced adverse embryofetal effects when administered every three days

acrimation increase o o o 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 ir ion 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 hemorthage % 2% 2% 2% hearl_and major vessel defec_ts, ar]d skeletal malformations (fused vertebrae, sternebrae, and nbg; supernumerary vertebral arches
Evelid ed % 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 " 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.




Uveitis biomarkers

dal thickness, which is measured from the
retinal pigment epithelium to the choroi-
dal-scleral interface as a hyporeflective band.
Choroidal thickness is a useful measurement
in the acute stage of stromal choroiditis (i.e.,
in Vogt-Koyanagi-Harada disease) and for
monitoring inflammatory activity.

Metrics such as the choroidal vascularity
index (CVI), defined as the ratio of vascu-
lar area to the total choroidal area—that is,
the percentage of the choroid that is vascu-
lar—can also be helpful. An increase in CVI
is an indicator of inflammatory activity.'*!3
Enhanced-depth OCT imaging of features
of choroidal lesions and granulomas, such
as lobulated and nonhomogenous internal
patterns, can differentiate etiologies such as
tuberculosis, sarcoidosis and VKH.

Biomarkers in infectious uveitis

OCT signs of infectious uveitis include
posterior hyaloid face precipitates and vit-
reous hyperreflective dots, which are of-
ten greater in areas overlying the primary
chorioretinal focus.™ Retinal lesions in in-
fectious retinitis, such as fungal endoph-
thalmitis, can be seen as hyperreflective,
round-shaped lesions in the inner retinal
layers extending toward the preretinal space
and vitreous.

In placoid syphilis, a characteristic feature
is EZ loss with rapid reconstitution after
starting penicillin (Figure 4). In toxoplasma
chorioretinitis, there’s often marked choroi-
dal thickening under the retinitis area that’s
usually not seen in viral retinitis.

Bottom line

Validated quantitative and qualitative bio-
markers in uveitis remain an unmet need.
OCT plays a critical role in achieving the
goal of objective instrument-based quanti-
fication to provide a continuous measure of
inflammatory activity and determine sever-
ity, progression and response to treatment.

We still need to collect more data for val-
idation of these biomarkers, ideally in a pro-
spective, multicenter, standardized manner

with planned, prospective OCT imaging
using standardized scan patterns. This is crit-
ical for further development and validation of
OCT biomarkers in uveitis {from patient care,
research and clinical trial standpoints. @
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Figure 4. Marked ellipsoid
layer loss with preserved
external limiting membrane
in an eye with syphilitic
uveitis with significant
reconstitution of the ellipsoid
zone following penicillin
treatment.

RETINA SPECIALIST | MAY/JUNE 2022



m Imaging Innovation

Nancy Holekamp, MD

Bio

Dr. Holekamp is director of
retina services at Pepose
Vision Institute, St. Louis.

DISCLOSURE: Dr. Holekamp
is a consultant to and
contract researcher for Notal
Vision.

New Insights in Imaging

What’s the potential
for home-based OCT?

A feasibility study showed patients could set up the device themselves
and capture quality scans.

By Nancy Holekamp, MD

Take-home points

» Afeasibility study of home-based optical coherence tomography found that patients could set up the device and

self-capture high-quality daily scans.

» The device could potentially change the treatment paradigm from fixed-interval or treat-and-extend regimens.

» The future could include using this platform in diabetes and diabetic macular edema and retinal vascular occlusive

disease.

ome-based, patient-operated opti-
cal coherence tomography seems
to be not only feasible, but the typ-
ical patient with age-related mac-
ular degeneration can obtain high-quality
scans, results of a pilot study showed.!

The recent study essentially proves that
you can drop ship an OCT device to some-
one’s home. They can take it out of the
box and set it up themselves. They can
self-image, producing very high-quality
scans of the central macula. Those images
can be successfully uploaded to the cloud,
and doctors can, from a laptop, access those
images to review them—and the images
are of sufficient quality that they can also be
analyzed by artificial intelligence.

What's noteworthy is that these are all
AMD patients. Their median age was 75
years, a group that’s thought not to be savvy
with technology. This shows that the device
really is simple and straightforward to use.

Study design and results
The Home OCT Performance Study was

RI0B RETINA SPECIALIST | MAY/JUNE 2022

a feasibility study of 15 patients who ob-
tained on average 5.7 (+0.9) scans per week
over three months. The study was conduct-
ed from December 2020 to August 2021.
After a baseline OCT was obtained in the of-
fice, participants were sent the Notal Vision
Home OCT device and a printed detailed
guide via courier—the first time they got to
see the device.

All 15 patients completed the study. Nine-
ty-five percent of the scans were obtained
successfully. Among all the acquired scans,
an average of 76 scans, or 93 percent, were
eligible for fluid grading analysis by the No-
tal OCT Analyzer or NOA (Figure). The
study used a manufacturer signal quality in-
dex (MSI) to quantify image quality. The av-
erage MSI among all home-acquired scans
was 4.5 (+1.1), and 97 (+6) percent of scans
had MSI >2, the recommended threshold
for satisfactory imaging. Over the course of
the study, the duration of the self-imaging
sessions decreased from a median of 45.4 to
38 seconds to scan a single eye.

We also know from the study that there



was a positive patient experience. Patients
took a survey at the conclusion, and they
gave it high marks. That resonates with my
own experience. I now have had approxi-
mately 20 patients on this device through
my experience in early phase clinical trials
and patients love it.

In our study, the cutoff for vision was
20/200, but we also found out that patients
with vision as poor as 20/320 can image
themselves.

Future studies

A second study is under way. The goal is
to demonstrate that the quality of scan is
clinically equivalent to what we can obtain
in the office. If that study proves to be
positive, it could lead to Food and Drug
Administration approval. Then I think
the next step would be to have studies
showing that the Home OCT can reliably
decrease the treatment burden or the visit
burden.

A key to acceptance of this technology
will be physicians” willingness to change
their current treatment paradigm. Change
is always difficult, but if physicians can learn
to trust a validated, highly sophisticated de-
vice, then patients can image themselves at
home.

The physician can go to the cloud and
look at the image and also set thresholds for
retinal fluid. If the patient’s OCT exceeds
those thresholds, an alert can notify the phy-
sician that the patient needs a treatment,
and the patient just comes in for a shot. It’s
possible that the patient wouldn't even need
an OCT in the office that day because an
OCT was obtained at home, and the physi-
cian has access to it.

It’s also possible that the patient wouldn't
have to be on a fixed-interval dosing or even
a treat-and-extend regimen, as we currently
use. The patient could just come in whenev-
er their fluid reaches the treatment thresh-
old set by the physician.

Potential for home-based OCT
This would be a real change in the treat-

Image quality comparison of in-office Heidelberg
Engineering Spectralis optical coherence tomography scan
(left) and patient-operated unsupervised, at-home self-

imaging with Notal Home OCT (right).

ment paradigm. It could allow for more
individualization of treatment, for a lower
utilization of resources, and it could ideally
cut health-care costs—not only the direct
costs of monitoring in the office, but the
indirect costs of patients coming to the of-
fice, driving several hours, having a family
member or caregiver take off work. There
are many indirect costs associated with the
heavy visit burden and monitoring burden
of AMD.

We've learned so much about nAMD by
performing OCT daily on patients receiv-
ing anti-VEGF therapy. We've learned that
there’s a wide variety of treatment response
and reaccumulation of fluid. We've learned
about differences between fluid compart-
ments and how they present in patients,
such as subretinal fluid and intraretinal fluid.

In our current practice, we're getting an
OCT at day one and day 28, but with Home
OCT we can {ill in all the other days. We're
learning a lot more about this disease than
we ever knew before because we have a new
way of collecting additional data.

And Home OCT will likely be useful for
any retinal disease in which fluid needs to
be monitored. The future could include use
for diabetes and diabetic macular edema
and retinal vascular occlusive disease. So, it
has the potential to be a very important and
useful research tool. ®
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DR therapies

What’s coming in therapies
for diabetic retinopathy

Dosing tweaks, emerging delivery systems, biosimilars and gene therapy are
changing the treatment paradigm.
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Take-home points

» Anti-VEGF agents will likely remain a mainstay treatment for diabetic retinopathy and diabetic macular edema for years
to come, with different doses, routes of delivery and molecular configurations continuing to evolve.

» Delivery of anti-VEGF agents via an adeno-associated virus vector promises to increase the durability of treatment over
conventional direct intravitreal delivery, but the increased risk of intraocular inflammation remains a concern.

» Drug delivery to the suprachoroidal space is an evolving technology that may achieve similar efficacy to intravitreal

delivery while averting some of the risks of the latter.

» Laser photocoagulation and pars plana vitrectomy continue to be the only non-pharmacological treatments effective for

diabetic retinopathy.

he relentlessly increasing worldwide

burden of diabetic retinopathy con-

tinues to fuel strong interest in im-

proving the efficacy and durability of
therapy. Beginning in the 1970s, for about
30 years laser photocoagulation was the
only therapy for DR. Subsequently, intrav-
itreal steroids were the only pharmacolog-
ical treatment until intravitreal anti-VEGF
agents became widely available.

Anti-VEGF agents were a game-changer
and they've been the mainstay of DR/dia-
betic macular edema treatment for about
15 years. Various types of molecules with
different vascular endothelial growth factor
isomer affinities have been developed in this
time. The recent approval of intravitreal fa-
ricimab, an inhibitor of both vascular endo-
thelial growth factor A and angiopoietin-2,
was a milestone in the mechanism of action
of commercially available DR therapeutics.
In light of the hastening pace of DR therapy
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evolution, we provide an update on emerg-
ing therapies for DR.

When considering upcoming treatments,
it’s helpful to first recognize some of the ba-
sic strategies for expanding the repertoire of
pharmacologic treatment. Besides targeting
various molecular pathways, options include
repurposed therapies effective for other dis-
eases, different doses or combinations of ex-
isting treatments, alternative pharmacologic
vehicles and alternative routes of delivery.
In addition, new surgical technologies and
techniques can also be developed. DR ther-
apy is evolving on nearly all of these fronts.

Evolution of anti-VEGF therapies
Ranibizumab, the monoclonal anti-
body fragment that binds to all isomers of
VEGF-A, has more recently been incor-
porated into a sustained-delivery device,
surgically implanted through the sclera, for
long-term intravitreal drug delivery. This



Port Delivery System, or Susvimo (Genen-
tech/Roche), is refillable in the clinic. On
the heels of its approval for neovascular age-
related macular degeneration, the Phase IIT
Pagoda and Pavilion trials are evaluating its
use for DME and DR, respectively.'? These
trials are comparing monthly ranibizumab
with PDS refilled every 24 weeks after a
monthly loading-dose regimen. The primary
endpoint is best-corrected visual acuity. Re-
sults are expected in October.

Aflibercept binds to all isomers of
VEGF-A as well as VEGF-B and placental
growth factor. In the wake of the VIVID,
VISTA and DRCR Retina Network Proto-
col T trials,** it remains a mainstay of DR
therapy. As with other anti-VEGF agents,
many retina specialists have anecdotally
observed that a higher dose of intravitreal
aflibercept seems to improve its efficacy
against DME compared to the Food and
Drug Administration-approved 2-mg dose.
The Phase II/III PHOTON trial in DME is
comparing 8-mg aflibercept injections q12
or q16 weeks (each in separate arms) with
2-mg injections q8 weeks. The primary out-
come is BCVA change at 48 weeks.?

Biosimilars emerge

While ranibizamab and aflibercept are
very effective for treating DR, one ongoing
drawback is their high costs. The U.S. pat-
ent for ranibizumab expired in 2020, while
aflibercept’s will expire in 2023.

As aresult, several companies outside the
United States have developed biosimilars for
ranibizumab, which are intended to provide
the same therapeutic benefit at reduced
cost. Per the World Health Organization, bi-
osimilars are biotechnical products compa-
rable in quality and performance to already
approved reference products. Unlike gener-
ic drugs, which are chemically synthesized
according to a drug’s established formula,
biosimilars are manufactured with living
cells according to a reverse-engineered rep-
resentation of the original drug.% Hence, bi-
osimilars may be more immunogenic; their
inherent deviation from the original synthet-

ic process may lead to variations in quality.
Since the approval last year of the ra-
nibizumab biosimilar SB11, now known
as Byooviz (Samsung Bioepis) for nAMD,
macular edema due to retinal vein occlusion
and myopic choroidal neovascularization,
we expect to see FDA-approved biosimi-
lars for DR in the near future. A number
of other biosimilars for nAMD are in de-
velopment, and one biosimilar developer,
Celltrion Healthcare, has initiated a trial of
CT-P42, an aflibercept biosimilar, in DME.

Gene therapy

This has been a very active area for inves-
tigative treatment to treat exudative disease,
as the following programs illustrate.

e ADVM-022. Using gene therapy to
potentially increase the durability of intra-
vitreally administered anti-VEGF agents,
ADVM-022 (Adverum Biotechnologies)
is an adeno-associated virus vector capsid
(AAV.7mS8) carrying an aflibercept coding
sequence controlled by an expression cas-
sette. It’s designed to be delivered as a one-
time intravitreal injection.

INFINITY is a Phase II trial evaluating
the safety and efficacy of ADVM-022 for
DME, in which patients received a single
intravitreal injection of aflibercept 2 mg on
day one, followed an ADVM-022 injection
one week later. They were also prophylac-
tically treated with topical difluprednate
for 10 weeks.® There were 12, 13 and nine
patients in high-dose ADVM-022, low-dose
ADVM-022, and control (serial aflibercept
injections only) arms, respectively. The 24-
week primary endpoint was time to worsen-
ing of DME activity (that is, time to requir-
ing a supplemental aflibercept injection). By
24 weeks, only 25 percent of the high-dose
and 39 percent of the low-dose groups re-
quired any supplemental aflibercept.

However, unfortunately, more than 80
percent of the low-dose and 90 percent of
the high-dose patients had intraocular in-
flammation, including around 10 percent of
whom had posterior IOI—although none
had vasculitis. More than half of the patients
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treated with ADVM-022 had iris-related
events, including transillumination defects
and synechiae, and a quarter of high-dose
patients had hypotony.® INFINITY is ex-
pected to conclude by year-end.

* RGX-314. Representing innovations in
both gene therapy and alternative routes of
drug delivery, RGX-314 (RegenxBio) is an
AAVS vector encoding an anti-VEGF mono-
clonal antibody fragment that is being stud-
ied for subretinal or suprachoroidal delivery.
Based on Phase I and II results in nAMD,
the Phase II ALTITUDE trial is evaluat-
ing RGX-314 on the Diabetic Retinopathy
Severity Scale at 48 weeks in patients with
nonproliferative DR or mild proliferative
DR without center-involved DME."®

The trial, expected to be completed in
early 2023, is evaluating two doses of RGX-
314 delivered suprachoroidally using the
RegenxBio Suprachoroidal Space (SCS)
Microinjector, which could be employed
for in-office injections. Results from the
first cohort of 15 patients getting the lower
dose of RGX-314, compared to five controls,
suggest good tolerability of RGX-314, with
a few reports of conjunctival hyperemia or
hemorrhage. One patient developing mild
episcleritis; none developed 101" Treated
patients demonstrated stable BCVA and
one-third had at least a two-step improve-
ment in DRSS.

While these results are encouraging, some
authors propose that suprachoroidal AAVS
may induce a different immune response
than intravitreal therapy, with a greater po-
tential for vitritis and chorioretinitis.'?

* Other gene candidates. Several ad-
ditional molecular pathways relevant to
DR are being studied, but few of the cor-
responding drugs have reached or shown
positive results at the Phase I stage. OPT-
302 (Opthea) is an intravitreally injected
anti-VEGF R3 receptor fusion protein that
acts as a “trap” molecule to block VEGF-C
and VEGF-D. A Phase Ila trial evaluated
a combination of OPT-302 and aflibercept
in patients with persistent CI-DME follow-
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ing aflibercept monotherapy. At 12 weeks,
patients in the combination therapy group
gained a mean of 6.6 letters in BCVA vs. a
mean of 3.4 letters in patients receiving a
combination of sham with aflibercept.'®

Fenofibrate

While these novel therapies are exciting,
there may also be some benefit to repur-
posing fenofibrate, an established drug for
hyperlipidemia, in the treatment of DR.
Several studies have proposed that feno-
fibrate may slow the progression of DR,
including by such mechanisms as reducing
blood-retina-barrier breakdown.

Most recently in a multicenter cohort
study based on a claims database, 5,835
NPDR patients without DME who were
taking fenofibrate were found to have a low-
er incidence of PDR or a composite end-
point of PDR and DME (but not DME
alone), when compared with 144,417 NPDR
patients who were not taking the drug.'*

On the basis of this and other hypothe-
sis-generating studies, the DRCR Retina
Network is recruiting for a trial comparing
fenofibrate and placebo in the prevention
of DR worsening over a four-year follow-up
in patients with mild to moderately severe
NPDR and no CI-DME at baseline."

Nonpharmacologic treatments

Unfortunately, the pipeline of nonphar-
macologic treatments for DME hasn’t been
as fruitful. Photobiomodulation, the irra-
diation of tissue by far-red to near-infrared
light (630-900 nm), demonstrated favorable
effects in animal and in-vitro studies, in-
cluding reduced apoptosis, oxidative stress,
leukostasis and expression of pro-inflamma-
tory molecules upregulated in DR. DRCR
Protocol AE was a Phase 11 trial of diabetic
adults with CI-DME, visual acuity >20/25
and no or minimal prior DME treatment,
and compared the effect of PBM to that of
an identical-appearing placebo device after
four months of follow-up.'®

Despite a high study completion rate and



no adverse effects among the 69 patients
in each of the treatment and placebo arms,
PBM did not demonstrate any significant
effect on CI-DME compared with placebo.
Based on this outcome, DRCR decided not
to pursue a Phase III trial. Laser photoco-
agulation and pars plana vitrectomy remain
the only validated surgical options for DR.

Early treatment

Perhaps the most impactful therapy may
be disease prevention. Detecting and treat-
ing DR at an earlier stage leads to better
visual outcomes. Because of the overwhelm-
ing number of diabetic patients compared to
providers, teleretinal screening has become
essential in detecting DR, and artificial intel-
ligence will continue to be a key technology
in the evolution of teleretinal screening.

A multicenter, head-to-head, real-world
retrospective study of more than 20,000
Veterans Affairs patients with type 2 dia-
betes compared seven different artificial
intelligence algorithms to human graders for
detecting DR in fundus photos. The human
grader demonstrated 100 percent sensitivity
for detecting moderate or worse NPDR,
while three of the AI algorithms showed
the same sensitivity.!” Increasingly, refined
AT algorithms may compensate for both the
interpretation errors and short supply of hu-
man graders, making teleretinal screening
more effective and accessible.

Bottom line

We've covered several therapies on the
horizon for DR, including alternate doses
of familiar anti-VEGF agents and biosimi-
lars. Stem cell transplantation is yet another
exciting strategy with potential applications
in DR, but at this time most of the studies
in this arena relevant to DR are still in the
basic-science research phase.'®

Overall, DR treatments in the pipeline
have the potential to improve upon the ef-
ficacy and durability of existing treatments,
although it remains to be seen how these

benefits will be offset by safety risks. @
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etinal surgery is often needed to

prevent permanent vision loss.

The nature of retinal disease

means retinal surgery is often ur-
gent or, in the mind of the surgeon and
patient, nonelective.

However, “urgent” doesn’t mean you
can neglect documenting medical neces-
sity. Payers expect your documentation to
support medical necessity as well as the
patient’s informed consent for treatment.
It's important you be familiar with any pay-
er policies for the procedures you perform
and apply the same documentation princi-
ples to procedures that don't have policies.

Making sense of policies

You're no doubt aware that payer policies
vary widely. The Centers for Medicare and
Medicaid Services develops National Cov-
erage Determinations (NCDs). Individ-
ual Medicare Administrative Contractors
(MAC) have Local Coverage Determina-
tions (LCDs). And commercial carriers de-
velop policies that may be vaguely worded
or that deem newer procedures “experi-
mental.”

Some, like the Medicare NCD for vit-
rectomy,' lack specific documentation re-
quirements. The policy simply lists covered
diagnoses and states the need to document
medical necessity.

Commercial carriers can be even more
challenging. Although a policy may seem
quite extensive, the opening salvo can be
unnerving, as you can see in this exam-
ple, including the asterisks and all caps,
from Blue Cross/Blue Shield of Illinois’
policy for photodynamic therapy (PDT) for
choroidal neovascularization: “Coverage:
*CAREFULLY CHECK STATE REG-
ULATIONS AND/OR THE MEMBER
CONTRACT*2

Since you won't be able to investigate
every insurance contract your patients may
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Any ophthalmic imaging
that demonstrates a
worsening disease state or
prior procedures that were
ineffective or only partially
effective will support
additional treatments or
surgery.

have, the importance of standardized, com-
prehensive documentation is clear.

There’s some guidance if one reviews a
policy like the one from CGS Administra-
tors, the MAC for Region J15. CGS pro-
vides a local coverage policy, “Pan Retinal
Photocoagulation (PRP) Documentation
Requirements,” that provides a good start-
ing point to standardize your surgical docu-
mentation.’ The policy states:

The patient’s medical record should in-

clude but is not limited to:

e The assessment of the patient by the
ordering provider as it relates to the
complaint (emphasis added) of the pa-
tient for that visit.

* Relevant medical history.

® Results of pertinent tests/procedures.

e Signed and dated office visit record/
operative report.

Patient complaint is key

You might think the patient complaint
is irrelevant for a procedure such as PRP,
retinal cryopexy or vitrectomy. However, all
payers require a chief complaint to support
surgery. In the case of PRP, the chief com-
plaint may be “poor vision for all activities
due to episodic vitreous hemorrhaging,
right eye.” If the patient has no subjective
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visual complaints, it'’s important to
document the severity of the disease,
including likelihood of vision loss,
due to the retinal condition.

The patient’s medical history
should be relevant to the procedure
under consideration. Thus, poorly
controlled diabetes is significant for
diabetic retinopathy; anticoagulation
therapy may be relevant in determin-
ing the need to move forward with
subretinal hemorrhage evacuation.

Recall that the new Evaluation and
Management (E/M) exam code rules
don’t require a full review of systems.
(Avoid box-checking!) Conversely,
the eye codes require a relevant med-
ical history. Obtaining a concise, use-
ful history will streamline the work-
up, declutter your documentation
and meet the payer policy for the
majority of surgeries you perform.

Also, the impact of testing is im-
portant for determining medical ne-
cessity for surgery. Any ophthalmic
imaging that demonstrates a worsen-
ing disease state or prior procedures
that were ineffective or only partially
effective will support additional treat-
ments or surgery.

Use a checklist
Both simple and complex tasks,
such as documenting a surgical ad-
mit, can benefit from a checklist. For
your surgical admits, a documenta-
tion checklist should include:
e Patient chief complaint with his-
tory of present illness.
¢ Review of medical history rele-
vant to the exam.
e Clear patient-stated effect on ac-
tivities of daily living when there’s
a decrease in vision or if the sur-
gery is elective (e.g., epiretinal
membrane peel, vitrectomy for
floaters).
e Assessment clearly stating the

impact of the disease on vision

(e.g., “the vitreous hemorrhage

is the cause of decreased vision

OD”) if there’s:

- more than one reason for de-
creased vision, a clear indica-
tion justifying the surgery under
consideration; or

- no current impact on vision
(e.g., retinal hole or tear; neo-
vascularization), which is the
probable course if the disease
isn’t treated.

e Clearly documented discussion
of the specific risks, benefits and
alternative treatments, includ-
ing no treatment (a consent form
doesn’t replace the surgeon-
patient discussion).

e If applicable, the rationale for
scheduling urgent or emergent
surgery (e.g., “recommend sur-
gery within 24 hours to prevent
further retinal detachment and
potential loss of central vision”).

Bear in mind that the insurance

company paying the claim doesn’t
share your expertise in retinal disease
and surgery. Weak documentation
can result in a payer considering a
surgery unnecessary. The stronger
your documentation, the less likely
you'll suffer retractions. Remember,
as with all areas of chart documenta-
tion, if you didn’t write it down, you

didn’t do it. ®
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Subretinal blebs

(Continued from page 16)

fovea. The soft tip is positioned to just
touch the retinal surface. The fluid is
then refluxed with increasing pres-
sure until a bleb of desired size is cre-
ated (Figure, page 16). Generally the
amount of pressure needed is 30 to
40 mmHg (25 percent pedal depres-
sion). Alternatively, you can set the
high end of reflux to 40 mmHg (full
pedal depression) to avoid theoretical
retinal pigment epithelium trauma
from a high-pressure jet stream.

I typically place blebs superotem-
porally and inferotemporally. I aim to
create a bleb that just lifts the edge of
the hole rather than refluxing through
the hole. This technique can also be
performed with a subretinal needle
on the extrusion line and requires less
pressure since the jet stream of fluid is
stronger with a smaller diameter.

For chronic, large holes

This is a helpful adjunctive tech-
nique for treating chronic, large holes.
My partners at Georgia Retina and I
have had good success for >700-pm
holes thus far with a 90 percent clo-
sure rate and no complications.

In addition to avoiding a retinoto-
my, this technique uses readily avail-
able equipment without the addition-
al cost of a subretinal needle and/or
VFC pack. For cases of holes that fail
to close after standard initial macu-
lar hole surgery, this can be a useful
technique as a second surgery prior
to plug techniques (e.g., autologous
graft or amniotic membrane). ®
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question I've frequently been
asked concerns what produc-
tivity tools and applications I
routinely recommend. Whether
you're a relative novice or an advanced
user, I'm going to review the three tools I
consider invaluable for ophthalmologists
and retina specialists on social media.

Platform: Twitter

As I wrote back in October 2019
(www.retina-specialist.com/article/twit-
ter-as-a-microblog), Twitter is the logical
starting point for any physician or prac-
tice. Twitter is your “microblog” and pro-
vides a platform to highlight your brand
and connect with colleagues, patients,
and others in an easily digestible and en-
joyable form.

With a limit of 280 characters or less,
Tweets don't require significant time ex-
pense, and anyone can read them. Al-
though only registered users can post
Tweets and comments, anyone with an in-
ternet connection can view your Tweets,
allowing colleagues and patients without
a Twitter account to still be able to access
your professional and practice message.

Since a record of all Tweets is stored on
your home page, patients can review your
Twitter profile as it provides text, images,
and videos that may be of relevance to
readers.

News aggregator: Feedly

So, you decided to use Twitter as your
predominant platform, but how do you
curate content to post and comment on?
Feedly (feedly.com) is a news aggregator
application for web and mobile devices
that allows you to customize compilations
of content from various trusted online
sources.

Feedly has grown from 500,000 users
in 2013 to more than 14 million today and

RETINA SPECIALIST | MAY/JUNE 2022

is currently the largest RSS (Really Sim-
ple Syndication) reader available.

I routinely use Feedly to facilitate up-
to-date content. It provides the ability
to categorize multiple RSS feeds into
similar topics or folders. For example,
you can have a collection on “retina” or
“therapeutics” from your favorite publi-
cations, blogs and websites. In my opin-
ion, the primary benefit of Feedly is that
it provides an efficient source of relevant
curated content that can be shared on
your social media accounts directly from

the Feedly dashboard.

Social media scheduler: Buffer

Whereas Feedly is a content curator
and Twitter is the platform for posting
that content, you need the ability to or-
ganize and manage your social media
posts. Buffer (buffer.com) is a social me-
dia management tool that allows you to
schedule your content and supports Twit-
ter, Facebook, LinkedIn, Instagram and
Pinterest.

The Buffer software provides you with
tools to create a personalized schedule
for posting your content. Moreover, the
intuitive interface and browser extensions
are ideal for scheduling content from the
web. (It works with Chrome, Firefox,
Opera and Safari browsers.) Buffer also
provides you with analytics and other
advanced features for those that desire it.

Bottom line

These three productivity tools provide
you with the “what” (content curation via
Feedly), the “how” (social media post or-
ganization with Buffer) and the “where”
(Twitter social media platform) for your
retina social media presence. The “why”
remains up to you. ®
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