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In DME,* macular edema following RVO," and noninfectious posterior segment uveifis,

WHEN |
VISUAL ACUITY

STOPS CUMBING

-

Diabetic Macular Eema
0ZURDEX® (dexamethasone intravitreal implant) is a corticosteroid indicated for the treatment of diabetic macular edema.

Retinal Vein Occlusion
O0ZURDEX®is a corticosteroid in d for the treatment of macular edema following branch retinal vein occlusion (BRVO)
or central retinal vein occlusion (CR!

Posterior Segment Uveitis W
0ZURDEX® is indicated for the treatment of noninfectiou posterior segment of the eye.

IMPORTANT SAFETY INFORMATION

Contraindications

Ocular or Periocular Infections: 0ZURDEX® (dexamethasone intravitreal implant) is contraindicated in patients with active or suspected
ocular or periocular infections including most viral diseases of the cornea and conjunctiva, including active epithelial herpes simplex
keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial infections, and fungal diseases.

Glaucoma: 0ZURDEX® is contraindicated in patients with glaucoma, who have cup to disc ratios of greater than 0.8.

Torn or Ruptured Posterior Lens Capsule: 0ZURDEX® is contraindicated in patients whose posterior lens capsule is torn or ruptured
because of the risk of migration into the anterior chamber. Laser posterior capsulotomy in pseudophakic patients is not a contraindication
for OZURDEX® use.

Hypersensitivity: 0ZURDEX® is contraindicated in patients with known hypersensitivity to any components of this product.

Warnings and Precautions
Intravitreal Injection-related Effects: Intravitreal injections, including those with 0ZURDEX® have been associated with endophthalmitis,
eye inflammation, increased intraocular pressure, and retinal detachments. Patients should be monitored regularly following the injection.

Steroid-related Effects: Use of corticosteroids including 0ZURDEX® may produce posterior subcapsular cataracts, increased intraocular
pressure, glaucoma, and may enhance the establishment of secondary ocular infections due to bacteria, fungi, or viruses.

Corticosteroids should be used cautiously in patients with a history of ocular herpes simplex because of the potential for reactivation of
the viral infection.




- ) Achieves clinically significant 3-line gains in BCVA™
3 Significantly reduces vitreous haze versus sham in noninfectious posterior segment uveitis

¥ Suppresses inflammation by inhibiting multiple inflammatory cytokines'

*Diabetic macular edema. Retinal vein occlusion. *Best-corrected visual acuity.

IMPORTANT SAFETY INFORMATION (continued)

Adverse Reactions

Diabetic Macular Edema

Ocular adverse reactions reported by greater than or equal to 1% of patients in the two combined 3-year clinical trials following
injection of 0ZURDEX® for diabetic macular edema include: cataract (68%), conjunctival hemorrhage (23%), visual acuity reduced (9%),

conjunctivitis (6%), vitreous floaters (5%), conjunctival edema (5%), dry eye (5%), vitreous detachment (4%), vitre acities (3%),
retinal aneurysm (3% : dy sensation (2%), corneal erosion (2%), keratitis (2%), anterior chamber inflamm i
-ocular adverse reactions reported by greater than or equal to 5% of patients includ
(] 1tis (5%). .

Increased Intraocular Pressure: 0P elevation greater than or equal to 10 mm Hg from baseline at any visit was-seen in 28%
0ZURDEX® patients versus 4% of sham patients. 42% of the patients who received OZURDEX® were subsequently treated with
I0P-lowering medications during-the study versus 10% of sham patients.

The increase in mean IOP was seen with each treatment cycle, and the mean IOP generally returned to baseline between
treatment cycles (at the end of the 6-month period).

Cataracts and Cataract Surgery: The incidence of cataract development in patients who had a phakic study eye was higher in

the OZURDEX® group (68%) compared with Sham (21%). The median time of cataract being reported as an adverse event was
approximately 15 months in the 0ZURDEX® group and 12 months in the Sham group. Among these patients, 61% of 0ZURDEX® subjects
versus 8% of sham-controlled subjects underwent cataract surgery, generally between Month 18 and Month 39 (Median Month 21 for
0ZURDEX® group and 20 for Sham) of the studies.

Retinal Vein Occlusion and Posterior Segment Uveitis

Adverse reactions reported by greater than 2% of patients in the first 6 months following injection of 0ZURDEX® for retinal vein occlusion
and posterior segment uveitis include: intraocular pressure increased (25%), conjunctival hemorrhage (22%), eye pain (8%), conjunctival
hyperemia (7%), ocular hypertension (5%), cataract (5%), vitreous detachment (2%), and headache (4%).

Increased I0P with 0ZURDEX® peaked at approximately week 8. During the initial treatment period, 1% (3/421) of the patients who
received OZURDEX® required surgical procedures for management of elevated IOP.

Please see Brief Summary of full Prescribing Information on adjacent page.

1. OZURDEX® Prescribing Information. A ’ ’
©2015 Allergan, Inc., Irvine, CA 92612 ®and ™ marks owned by Allergan, Inc. Ozurdex.com AP08DP15 153251 '-. o. er gan




OZURDEX

(dexamethasone intravitreal implant) 0.7 mg

Brief Summary—Please see the 0ZURDEX® package insert for full
Prescribing Information.

INDICATIONS AND USAGE

Retinal Vein Occlusion: 0ZURDEX® (dexamethasone intravitreal implant) is a
corticosteroid indicated for the treatment of macular edema following branch retinal
vein occlusion (BRVO) or central retinal vein occlusion (CRVO).

Posterior Segment Uveitis: 0ZURDEX® is indicated for the treatment of non-infectious
uveitis affecting the posterior segment of the eye.

Diabetic Macular Edema
0ZURDEX® is indicated for the treatment of diabetic macular edema.

CONTRAINDICATIONS

Ocular or Periocular Infections: 0ZURDEX® (dexamethasone intravitreal implant)
is contraindicated in patients with active or suspected ocular or periocular infections
including most viral diseases of the cornea and conjunctiva, including active epithelial
herpes simplex keratitis (dendritic keratitis), vaccinia, varicella, mycobacterial
infections, and fungal diseases.

Glaucoma: 0ZURDEX® is contraindicated in patients with glaucoma, who have cup
to disc ratios of greater than 0.8.

Torn or Ruptured Posterior Lens Capsule: 0ZURDEX® is contraindicated in patients
whose posterior lens capsule is torn or ruptured because of the risk of migration
into the anterior chamber. Laser posterior capsulotomy in pseudophakic patients
is not a contraindication for 0ZURDEX® use.

Hypersensitivity: 0ZURDEX® is contraindicated in patients with known
hypersensitivity to any components of this product /see Adverse Reactions].
WARNINGS AND PRECAUTIONS

Intravitreal Injection-related Effects: Intravitreal injections, including those with
0ZURDEX® have been associated with endophthalmitis, eye inflammation, increased
intraocular pressure, and retinal detachments.

Patients should be monitored regularly following the injection [see Patient
Counseling Information].

Steroid-related Effects: Use of corticosteroids including OZURDEX® may produce
posterior subcapsular cataracts, increased intraocular pressure, glaucoma, and
may enhance the establishment of secondary ocular infections due to bacteria,
fungi, or viruses [see Adverse Reactions].

Corticosteroids should be used cautiously in patients with a history of ocular herpes
simplex because of the potential for reactivation of the viral infection.

ADVERSE REACTIONS

Clinical Studies Experience: Because clinical studies are conducted under widely
varying conditions, adverse reaction rates observed in the clinical studies of a drug
cannot be directly compared to rates in the clinical studies of another drug and
may not reflect the rates observed in practice.

Adverse reactions associated with ophthalmic steroids including 0ZURDEX® include
elevated intraocular pressure, which may be associated with optic nerve damage,
visual acuity and field defects, posterior subcapsular cataract formation, secondary
ocular infection from pathogens including herpes simplex, and perforation of the
globe where there is thinning of the cornea or sclera.

Retinal Vein Occlusion and Posterior Segment Uveitis

The following information is based on the combined clinical trial results from
3 initial, randomized, 6-month, sham-controlled studies (2 for retinal vein occlusion
and 1 for posterior segment uveitis):

Adverse Reactions Reported by Greater than 2% of Patients

MedDRA Term OZURDEX® Sham
N=497 (%) N=498 (%)
Intraocular pressure increased 125 (25%) 10 (2%)
Conjunctival hemorrhage 108 (22%) 79 (16%)
Eye pain 40 (8%) 26 (5%)
Conjunctival hyperemia 33 (7%) 27 (5%)
Ocular hypertension 23 (5%) 3 (1%)
Cataract 24 (5%) 10 (2%)
Vitreous detachment 12 (2%) 8 (2%)
Headache 19 (4%) 12 (2%)

Increased I0P with OZURDEX® peaked at approximately week 8. During the initial
treatment period, 1% (3/421) of the patients who received 0ZURDEX® required
surgical procedures for management of elevated I0P.

Following a second injection of 0ZURDEX® (dexamethasone intravitreal implant)
in cases where a second injection was indicated, the overall incidence of cataracts
was higher after 1 year.

Diabetic Macular Edema

The following information is based on the combined clinical trial results from 2
randomized, 3-year, sham-controlled studies in patients with diabetic macular
edema. Discontinuation rates due to the adverse reactions listed in the table below
were 3% inthe 0ZURDEX® group and 1% in the Sham group. The most common
ocular (study eye) and non-ocular adverse reactions are as follows:

Ocular Adverse Reactions Reported by > 1% of Patients and Non-ocular
Adverse Reactions Reported by > 5% of Patients

MedDRA Term 0ZURDEX® Sham
N=324 (%) N=328 (%)

Ocular
Cataract' 166/243 (68%) 49/230 (21%)
Conjunctival hemorrhage 73 (23%) 44 (13%)
Visual acuity reduced 28 (9%) 13 (4%)
Conjunctivitis 19 (6%) 8 (2%)
Vitreous floaters 16 (5%) 6 (2%)
Conjunctival edema 15 (5%) 4 (1%)
Dry eye 15 (5%) 7 (2%)
Vitreous detachment 14 (4%) 8 (2%)
Vitreous opacities 11 (3%) 3 (1%)
Retinal aneurysm 10 (3%) 5 (2%)
Foreign body sensation 7(2%) 4 (1%)
Corneal erosion 7 (2%) 3 (1%)
Keratitis 6 (2%) 3 (1%)
Anterior Chamber 6 (2%) 0(0%)
Inflammation
Retinal tear 5 (2%) 2 (1%)
Eyelid ptosis 5 (2%) 2 (1%)
Non-ocular
Hypertension 41 (13%) 21 (6%)
Bronchitis 15 (5%) 8 (2%)

'Includes cataract, cataract nuclear, cataract subcapsular, lenticular opacities in
patients who were phakic at baseline. Among these patients, 61% of 0ZURDEX®
subjects vs. 8% of sham-controlled subjects underwent cataract surgery.

2243 of the 324 0ZURDEX® subjects were phakic at baseline; 230 of 328
sham-controlled subjects were phakic at baseline.

Increased Intraocular Pressure

Summary of Elevated I0P Related Adverse Reactions

Treatment: N (%)
10P 0ZURDEX® Sham
N=324 N=328

|OP elevation >10 mm Hg 91 (28%) 13 (4%)
from Baseline at any visit
>30 mm Hg I0P at any visit 50 (15%) 5 (2%)
Any IOP lowering medication 136 (42%) 32 (10%)
Any surgical intervention for 4 (1.2%) 1(0.3%)
elevated IOP*

* 0ZURDEX®: 1 surgical trabeculectomy for steroid-induced I0P increase, 1 surgical
trabeculectomy for iris neovascularization, 1 laser iridotomy, 1 surgical iridectomy
Sham: 1 laser iridotomy

Cataracts and Cataract Surgery

At baseline, 243 of the 324 0ZURDEX® subjects were phakic; 230 of 328
sham-controlled subjects were phakic. The incidence of cataract development in
patients who had a phakic study eye was higher in the 0ZURDEX® group (68%)
compared with Sham (21%). The median time of cataract being reported as an
adverse event was approximately 15 months in the 0ZURDEX® group and 12
months in the Sham group. Among these patients, 61% of 0ZURDEX® subjects
vs. 8% of sham-controlled subjects underwent cataract surgery, generally between
Month 18 and Month 39 (Median Month 21 for 0ZURDEX® group and 20 for
Sham) of the studies.




The increase in mean I0P was seen with each treatment cycle, and the mean
IOP generally returned to baseline between treatment cycles (at the end of the
6 month period).

USE IN SPECIFIC POPULATIONS

Pregnancy Category C

Risk Summary

There are no adequate and well-controlled studies with OZURDEX® in pregnant
women. Animal reproduction studies using topical ocular administration of
dexamethasone were conducted in mice and rabbits. Cleft palate and embryofetal
death in mice and malformations of the intestines and kidneys in rabbits were
observed. 0ZURDEX® should be used during pregnancy only if the potential benefit
justifies the potential risk to the fetus.

Animal Data

Topical ocular administration of 0.15% dexamethasone (0.375 mg/kg/day) on
gestational days 10 to 13 produced embryofetal lethality and a high incidence of
cleft palate in mice. A dose of 0.375 mg/kg/day in the mouse is approximately
3 times an 0ZURDEX® injection in humans (0.7 mg dexamethasone) on a mg/m2
basis. In rabbits, topical ocular administration of 0.1% dexamethasone throughout
organogenesis (0.13 mg/kg/day, on gestational day 6 followed by 0.20 mg/kg/
day on gestational days 7-18) produced intestinal anomalies, intestinal aplasia,
gastroschisis and hypoplastic kidneys. A dose of 0.13 mg/kg/day in the rabbit is
approximately 4 times an 0ZURDEX® injection in humans (0.7 mg dexamethasone)
on a mg/m2 hasis.

Nursing Mothers: Systemically administered corticosteroids are present in human
milk and can suppress growth and interfere with endogenous corticosteroid
production. The systemic concentration of dexamethasone following intravitreal
treatment with OZURDEX® is low. It is not known whether intravitreal treatment
with OZURDEX® could result in sufficient systemic absorption to produce detectable
quantities in human milk. Exercise caution when OZURDEX® is administered to
anursing woman.

Pediatric Use: Safety and effectiveness of 0ZURDEX® in pediatric patients have not
been established.

Geriatric Use: No overall differences in safety or effectiveness have been observed
between elderly and younger patients.

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, Impairment of Fertility

No adequate studies in animals have been conducted to determine whether
(0ZURDEX® (dexamethasone intravitreal implant) has the potential for carcinogenesis.
Although no adequate studies have been conducted to determine the mutagenic
potential of 0ZURDEX® dexamethasone has been shown to have no mutagenic
effects in bacterial and mammalian cells in vitro or in the in vivo mouse micronucleus
test. Adequate fertility studies have not been conducted in animals.

PATIENT COUNSELING INFORMATION

Steroid-related Effects

Advise patients that a cataract may occur after repeated treatment with 0ZURDEX®
If this occurs, advise patients that their vision will decrease, and they will need an
operation to remove the cataract and restore their vision.

Advise patients that they may develop increased intraocular pressure with 0ZURDEX®
treatment, and the increased I0P will need to be managed with eye drops, and,
rarely, with surgery.

Intravitreal Injection-related Effects

Advise patients that in the days following intravitreal injection of OZURDEX® patients
are at risk for potential complications including in particular, but not limited to, the
development of endophthalmitis or elevated intraocular pressure.

When to Seek Physician Advice

Advise patients that if the eye becomes red, sensitive to light, painful, or develops
a change in vision, they should seek immediate care from an ophthalmologist.

Driving and Using Machines

Inform patients that they may experience temporary visual blurring after receiving
an intravitreal injection. Advise patients not to drive or use machines until this
has been resolved.

©2014 Allergan, Inc., Irvine, CA 92612, U.S.A. ®marks owned by Allergan, Inc.

Patented. See: www.allergan.com/products/patent_notices Rx only
Made in Ireland.

Based on 72212US18
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EDITOR’S PAGE

hen I ask my kids what they

want to be when they grow

up, I get your typical “dol-
phin trainer” or “inventor.” Nobody
wants or expects to be burnt out.
Unfortunately, about half of physi-
cians are.!

There are certainly days that tempt
me to go to my knees. The continu-
ous influx of new data and regulatory
requirements can be overwhelm-
ing. Don't let it be. You and I, retina
docs on the front line, are the tip of
the sword. We are the real point of
care—not the politicians on their
stump, the EMR, the newest im-
posing regulation, the thought of a
malpractice suit, or the headache
of insurance verifications. Your pa-
tients’ vision depends on you, in the
moment, doing the right thing for
them alone. Take a deep, slow breath
and tap into that feeling that brought
you here in the first place.

One of the reasons I went into ret-
ina is because I love to operate. It is
extraordinarily gratifying to care for
a patient through necessary surgical
intervention. Toward this end, three
articles in this “Focus on Surgery”
theme issue consider specific facets
of retinal surgery:

e “Making the Case for Combined

Phacovitrectomy” by Rohit Adyan-

thaya, MD (page 20).

e “A Novel Approach for Retinal

Detachment in Viral Retinitis” by

David R.P. Almeida, MD, MBA,

PhD, and Eric K. Chin, MD (page

24).

e “A Simplified Three-Step Ap-

The Good Fight

proach to Macular Peeling” by

Robert A. Sisk, MD (page 27).

Another reason I went into retina
is the excitement of new discover-
ies in clinical research. I have con-
sidered diabetic retinopathy to be a
progressive retinal vascular disease
initiated by blood vessel damage and
regional hypoxia, with the key clin-
ical manifestations being diabetic
macular edema and proliferative di-
abetic retinopathy.

However, accumulating evidence
suggests diabetic neuropathy of the
retina may precede the vascular
damage we see clinically and histo-
pathologically. Aaron M. Ricca, MD,
Elliott H. Sohn, MD, and Michael
D. Abramoff, MD, PhD, explore
the data behind this possibility with
potentially substantial management
implications (page 32).

Yes, the bureaucratic quagmire
of modern medicine can be enough
to make anyone want to walk away.
But, it is a privilege to care for pa-
tients with blinding diseases. Sight is
precious above all other senses. We
must remind each other and our-
selves why we became retina spe-
cialists in the first place. Keep up the
good fight and support each other to
avoid burnout.

G b

1. Shanafelt TD, Hasan 0, Dyrbye LN, et al. Changes in burnout
and satisfaction with work-life balance in physicians and the
general US working population between 2011 and 2014. Mayo
Clin Proc. 2015;90:1600-1613.
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FORT LAUDERDALE MARRIOTT
HARBOR BEACH RESORT & SPA
FORT LAUDERDALE, FLORIDA, USA

Retina World Congress (RWC) - An international professional congress that will
support global scientific and clinical exchanges on advances in retina health.

REGISTRATION IS NOW OPEN

C@’ www.retinaworldcongress.org
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IN BRIEF

¢ Second Sight Medical Products
Inc., developer of the Argus Il retinal
prosthesis system, announced the first
successful implantation and activation
of a wireless visual cortical stimula-

tor in @ human, providing the initial
human proof of concept for the ongoing
development of the Orion Visual
Cortical Prosthesis. Surgeons at UCLA
implanted the wireless multichannel
neurostimulation system on the visual
cortex of the 30-year-old recipient, who
then could perceive and localize indi-
vidual phosphenes with no significant
side effects.

¢ Applied Genetic Technologies
Corporation (AGTC) filed an investi-
gational new drug application with the
U.S. Food and Drug Administration to
conduct a Phase I/l clinical trial of its

second gene therapy candidate for the
treatment of achromatopsia—this one
for mutations in the CNGA3 gene. AGTC
already has a Phase /Il clinical trial un-
der way of its gene therapy candidate

for achromatopsia caused by mutations
in the CNGB3 gene. The company plans
to initiate the trial of the CNGA3 therapy
in the coming months.

¢ Genentech has received FDA
approval of the Lucentis (ranibizumab)
0.5 mg prefilled syringe for treatment
of age-related macular degeneration
and macular edema after retinal vein
occlusion.

RETINA SPECIALIST | NOVEMBER 2016

Surgical Robot
Performs Macular Peel,
Gene Vector Placement

urgeons at John Radcliffe
SHospital in Oxford, U.K., per-

formed the first robotic retina
surgery using a Dutch-designed de-
vice to accomplish a macular peel in a
70-year-old Anglican priest, and have
since used the robot to perform six
more operations to place gene vectors
in diseased retinas.

The Robotic Retinal Dissection
Device—cleverly dubbed R2D2—is
the subject of a trial at the Univer-
sity of Oxford involving 12 patients.
Macular peels were the first opera-
tions retinal surgeons attempted with
the robot before accomplishing the
fine-needle injections of gene therapy
into the retina, Robert E. MacLaren,
MBChB, professor at the University
of Oxford who conducted the opera-
tions, said at the American Academy
of Ophthalmology last month in Chi-
cago. The Dutch medical robotics
firm Preceyes BV developed the sur-
gical robot and has been working with
the University of Oxford’s Nuffield
Laboratory of Ophthalmology to con-
duct the clinical trial.

“There is no doubt in my mind that
we have just witnessed a vision of eye
surgery in the future,” Prof. MacLaren
said after completing the first macular
peel. “Current technology with laser
scanners and microscopes allows us to
monitor retinal diseases at the micro-
scopic level, but the things we see are
beyond the physiological limit of what
the human hand can operate on. With
a robotic system, we open up a whole
new chapter of eye operations that
currently cannot be performed.”

Robert E. MacLaren, MBChB, conducts
the first macular peel using the Robotic
Retinal Dissection Device at University of

Oxford’s John Radcliffe Hospital. Credit:
University of Oxford

The robot accesses the surgical area
in the eye through a single port less
than 1 mm in diameter. It uses sev-
en independent computer-controlled
motors to carry out hand movements
as precise as 0.001 mm in scale. The
surgeon uses a joystick and touch-
screen at a control console to manip-
ulate the robotic probe inside the eye,
viewing the surgical area through the
operating microscope.

The robot can be a breakthrough
for delivering gene therapy to the back
of the eye, Prof. MacLaren said. “This
will help to develop novel surgical
treatments for blindness, such as gene
therapy and stem cells, which need
to be inserted under the retina with a
high degree of precision,” he said.

The robotics trial follows on Prof.
MacLaren’s previous work at Oxford in
gene therapy for retinitis pigmentosa
and age-related macular degeneration.
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CONTINUOUS MICRODOSING™ Delivery for Continuous
Therapy in Patients With Diabetic Macular Edema (DME)

ILUVIEN is a CONTINUOUS MICRODOSING™ Delivery System specifically engineered for the release of fluocinolone
acetonide (FAc) for the treatment of DME in patients who have been previously treated with a course of corticosteroids
and did not have a clinically significant rise in intraocular pressure.

In pivotal studies, ILUVIEN demonstrated a proven increase in visual acuity through 24 months (primary endpoint)

and sustained for up to 36 months.'3

Adverse reactions in the I[LUVIEN Phase 3 clinical trials were consistent with other corticosteroid treatments?

INDICATION

ILUVIEN® (fluocinolone acetonide intravitreal implant) 0.19 mg
is indicated for the treatment of diabetic macular edema (DME)
in patients who have been previously treated with a course of
corticosteroids and did not have a clinically significant rise in
intraocular pressure.

IMPORTANT SAFETY INFORMATION

Contraindications

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

« ILUVIEN is contraindicated in patients with glaucoma, who
have cup to disc ratios of greater than 0.8.

« [LUVIEN is contraindicated in patients with known
hypersensitivity to any components of this product.

Please see Brief Summary of Full Prescribing Information on reverse side of this page.

1. lluvien [package insert]. Alpharetta, GA: Alimera Sciences, Inc; 2014. 2. Campochiaro PA, Brown DM, Pearson A, et al.
Long-term benefit of sustained delivery fluocinolone acetonide vitreous inserts for diabetic macular edema. Ophthalmology.
2011;118(4):626-635.e2. 3. Campochiaro PA, Brown DM, Pearson A, et al. Sustained delivery fluocinolone acetonide vitreous
inserts provide benefit for at least 3 years in patients with diabetic macular edema. Ophthalmology. 2012;119(10):2125-2132.
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Warnings and Precautions

* Intravitreal injections, including those with ILUVIEN, have been
associated with endophthalmitis, eye inflammation, increased
intraocular pressure, and retinal detachments. Patients should
be monitored following the intravitreal injection.

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

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

Adverse Reactions

« In controlled studies, the most common adverse reactions
reported were cataract development (ILUVIEN 82%; sham 50%)
and intraocular pressure elevation of >10 mm Hg (ILUVIEN 34%;
sham 10%).

[LUVIEN:

(fluocinolone acetonide
intravitreal implant) 0.19mg



BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION
ILUVIEN® (fluocinolone acetonide intravitreal implant) 0.19 mg For Intravitreal Injection

INDICATIONS AND USAGE

ILUVIEN® (fluocinolone acetonide intravitreal implant) 0.19 mg is indicated for

the treatment of diabetic macular edema in patients who have been previously
treated with a course of corticosteroids and did not have a clinically significant
rise in intraocular pressure.

CONTRAINDICATIONS

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

Glaucoma: ILUVIEN is contraindicated in patients with glaucoma, who have cup to
disc ratios of greater than 0.8.

Hypersensitivity: ILUVIEN is contraindicated in patients with known hypersensitivity
to any components of this product.

WARNINGS AND PRECAUTIONS

Intravitreal Injection-related Effects: Intravitreal injections, including those with
ILUVIEN, have been associated with endophthalmitis, eye inflammation, increased
intraocular pressure, and retinal detachments. Patients should be monitored following
the intravitreal injection.

Steroid-related Effects: Use of corticosteroids including ILUVIEN may produce pos-
terior subcapsular cataracts, increased intraocular pressure and glaucoma. Use

of corticosteroids may enhance the establishment of secondary ocular infections

due to bacteria, fungi, or viruses.

Corticosteroids are not recommended to be used in patients with a history of

ocular herpes simplex because of the potential for reactivation of the viral infection.
Risk of Implant Migration: Patients in whom the posterior capsule of the lens is
absent or has a tear are at risk of implant migration into the anterior chamber.

ADVERSE REACTIONS

Clinical Studies Experience: Because clinical trials are conducted under widely
varying conditions, adverse reaction rates observed in the clinical trials of a drug can-
not be directly compared to rates in the clinical trials of another drug and may

not reflect the rates observed in practice.

Adverse reactions associated with ophthalmic steroids including ILUVIEN include
cataract formation and subsequent cataract surgery, elevated intraocular pressure,
which may be associated with optic nerve damage, visual acuity and field defects,
secondary ocular infection from pathogens including herpes simplex, and perforation
of the globe where there is thinning of the cornea or sclera.

ILUVIEN was studied in two multicenter, randomized, sham-controlled, masked trials
in which patients with diabetic macular edema were treated with either ILUVIEN
(n=375) or sham (n=185). Table 1 summarizes safety data available when the last sub-
ject completed the last 36-month follow up visit for the two primary ILUVIEN trials.
In these trials, subjects were eligible for retreatment no earlier than 12 months after
study entry. Over the three-year follow up period, approximately 75% of the ILUVIEN
treated subjects received only one ILUVIEN implant.

Table 1: Ocular Adverse Reactions Reported by >1% of Patients and
Non-ocular Adverse Reactions Reported by >5% of Patients

Adverse Reactions ILUVIEN (N=375) Sham (N=185)
n (%) n (%)

Ocular
Cataract! 192/235% (82%) 61/121% (50%)
Myodesopsia 80 (21%) 17 (9%)
Eye pain 57 (15%) 25 (14%)
Conjunctival haemorrhage 50 (13%) 21 (11%)
Posterior capsule opacification 35 (9%) 6 (3%)
Eye irritation 30 (8%) 11 (6%)
Vitreous detachment 26 (7%) 12 (7%)
Conjunctivitis 14 (4%) 5 (3%)
Corneal oedema 13 (4%) 3(2%)
Foreign body sensation in eyes 12 (3%) 4(2%)
Eye pruritus 10 (3%) 3 (2%)
Ocular hyperaemia 10 (3%) 3(2%)
Optic atrophy 9 (2%) 2 (1%)
Ocular discomfort 8 (2%) 1(1%)
Photophobia 7 (2%) 2 (1%)
Retinal exudates 7 (2%) 0 (0%)
Anterior chamber cell 6 (2%) 1 (1%)
Eye discharge 6 (2%) 1(1%)

Table 1 (continued)

Adverse Reactions ILUVIEN (N=375) Sham (N=185)
n (%) n (%)
Non-ocular
Anemia 40 (11%) 10 (5%)
Headache 33(9%) 11 (6%)
Renal failure 32 (9%) 10 (5%)
Pneumonia 28 (7%) 8 (4%)

! Includes cataract, cataract nuclear, cataract subcapsular, cataract cortical
and cataract diabetic in patients who were phakic at baseline. Among these pa-
tients, 80% of ILUVIEN subjects vs. 27% of sham-controlled subjects
underwent cataract surgery.

2 235 of the 375 ILUVIEN subjects were phakic at baseline; 121 of 185 sham-con-
trolled subjects were phakic at baseline.

Increased Intraocular Pressure

Table 2: Summary of Elevated |IOP-Related Adverse Reactions

Event ILUVIEN (N=375) |Sham (N=185)
n (%) n (%)

Non-ocular
IOP elevation > 10 mm Hg from baseline | 127 (34%) 18 (10%)
IOP elevation > 30 mm Hg 75 (20%) 8 (4%)
Any |OP-lowering medication 144 (38%) 26 (14%)
Any surgical intervention for elevated 18 (5%) 1(1%)
intraocular pressure

Figure 1: Mean IOP during the study

25
=)
I
€ 204
£
o .’4.\./‘\'\0—0——.\.__'/0\.
2 —e -
ﬁ 159 oo T - e--0-— g __q--"®—®---®
a
s
S
8 104
o
5
£
c
3 59
=
0-+r T T T T T T
0 6 12 18 24 30 36
MONTH

—o— |LUVIEN (N=375) -e- Sham (N=185)

Cataracts and Cataract Surgery

At baseline, 235 of the 375 ILUVIEN subjects were phakic; 121 of 185 sham-controlled
subjects were phakic. The incidence of cataract development in patients who had a
phakic study eye was higher in the ILUVIEN group (82%) compared with sham (50%).
The median time of cataract being reported as an adverse event was approximately

12 months in the ILUVIEN group and 19 months in the sham group. Among these pa-
tients, 80% of ILUVIEN subjects vs. 27% of sham-controlled subjects underwent cataract
surgery, generally within the first 18 months (Median Month 15 for both ILUVIEN group
and for sham) of the studies

Postmarketing Experience: The following reactions have been identified during
post-marketing use of ILUVIEN in clinical practice. Because they are reported volun-
tarily, estimates of frequency cannot be made. The reactions, which have been chosen
for inclusion due to either their seriousness, frequency of reporting, possible causal
connection to ILUVIEN, or a combination of these factors, include reports of drug
administration error and reports of the drug being ineffective.

USE IN SPECIFIC POPULATIONS
Pregnancy: Pregnancy Category C
There are no adequate and well-controlled studies of ILUVIEN in pregnant women.
Animal reproduction studies have not been conducted with fluocinolone acetonide.
Corticosteroids have been shown to be teratogenic in laboratory animals when ad-
ministered systemically at relatively low dosage levels. ILUVIEN should be used during
pregnancy only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers: Systemically administered corticosteroids are present in human
milk and could suppress growth and interfere with endogenous corticosteroid produc-
tion. The systemic concentration of fluocinolone acetonide following intravitreal treat-
ment with ILUVIEN is low. It is not known whether intravitreal treatment with ILUVIEN
could result in sufficient systemic absorption to produce detectable quantities in human
milk. Exercise caution when ILUVIEN is administered to a nursing woman.

Pediatric Use: Safety and effectiveness of ILUVIEN in pediatric patients have not
been established.

Geriatric Use: No overall differences in safety or effectiveness have been observed
between elderly and younger patients.

Manufactured for:

Alimera Sciences, Inc. « 6120 Windward Parkway
Alpharetta, GA 30005 « Patented.

See: www.alimerasciences.com
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Vector Gene Transfer for NVAMD
Sustains Expression Up to 4 Years

Phase I trial of a vector gene

transfer to treat advanced

wet age-related macular de-
generation demonstrated repro-
ducible, sustained transgene of
two therapeutic proteins that block
neovascularization expression for
at least 2.5 years.!

The study evaluated the lentivi-
ral Equine Infectious Anemia Virus
(EIAV) vector RetinoStat (Oxford
BioMedica, Oxford, U.K.), engi-
neered to deliver the therapeutic
genes endostatin and angiostatin,
each of which blocks the neovas-
cularization characteristic of pro-
gressing neovascular AMD. Twen-
ty-one study participants received
a subretinal injection of either
2.4 %105 TU or 8.0x 105 TU of the
viral vector in one eye. Previous
study results reported the vector
gene had a favorable safety and
tolerability profile.

The study patients had highly
fibrotic retinas and had become
non-responsive to anti-VEGF
therapy after having a history of
response. The study showed that
therapeutic gene expression, a sec-
ondary endpoint of the trial, was
dose-dependent and maintained
for 2.5 years in eight subjects and
more than four years in two.

Mean levels of endostatin and an-
giostatin, measured in the aqueous
humor, peaked between weeks 12
and 24 at 57 to 81ng/mL for endos-
tatin and 15 to 27ng/mL for angio-
statin, and remained stable through
the last measurement at week 48.
Long-term follow-up demonstrated
the longer durations for expression.

The study reported no dose-lim-

iting toxicities and little or no ocu-
lar inflammation. The investigators
did report one procedure-related
serious adverse event, a macular
hole, which resolved.

“Despite an apparent reduction
in fluorescein angiographic leakage
that broadly correlated with the
expression levels in the majority of
patients, only one subject showed
convincing evidence of anti-perme-
ability activity in these late-stage
patients,” said the investigators, led
by Peter A. Campochiaro, MD, of
the Wilmer Eye Institute at Johns
Hopkins University in Baltimore.

Patients who received the
8.0 x 105 TU injection demonstrat-
ed no significant change in mean
lesion size.

“These data demonstrate that
EIAV vectors provide a safe plat-
form with robust and sustained
transgene expression for ocular
gene therapy,” Dr. Campochiaro
and co-authors said.

Other study investigators were
Andreas K. Lauer of the Oregon
Health Sciences Center at the Uni-
versity of Oregon and Elliott H.
Sohn, MD, of the University of
Towa.

Dr. Lauer disclosed he is a con-
sultant for Oxford BioMedica. Six
co-authors are either former or
current employees of BioMedica.
Drs. Campochiaro and Sohn and
co-author Tahreem A. Mir, MD,
had no conflicts to disclose.
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MEDICAL RETINA

FELLOWS FORUM

By Abed Namavari, MD, and
Philip J. Rosenfeld, MD, PhD

A Common Masqguerade in AMD

The challenge of managing non-vascularized retinal pigment epithelial detachments.

he irreversible loss of vision

in late stage age-related

macular degeneration is as-

sociated with fovea-involv-
ing geographic atrophy and macular
neovascularization.! No treatment
currently exists to slow the progres-
sion of geographic atrophy, but an-
ti-VEGF agents can effectively treat
neovascular AMD.?

These patients may need injec-
tions as frequently as every month
to eliminate the macular fluid and
avoid the consequences of inade-
quately treating macular neovas-
cularization (MNYV), which include
irreversible vision loss from macular
hemorrhages and scar formation.
While this fluid can reside within
the retina, under the retina and un-
der the retinal pigment epithelium,
the most challenging fluid to treat is
that below the RPE that presents as
a retinal pigment epithelial detach-
ment (PED).?

Where ICGA is Helpful

In the past, we depended on fluo-
rescein and indocyanine green angi-
ography to identify and characterize
these neovascular lesions, but over
the past decade, optical coherence
tomography has emerged as the
principal imaging technique for pa-
tients with neovascular AMD .

While OCT imaging can identify
macular fluid in the different ana-
tomic compartments of the mac-
ula and monitor {luid response to
anti-VEGF therapy, at times it can
be difficult to distinguish between
macular fluid arising from neovascu-
larization and that arising as a mani-
festation of non-vascularized AMD,
such as subretinal fluid within the

RETINA SPECIALIST | NOVEMBER 2016

valley between drusen® and the sub-
RPE fluid that forms serous non-vas-
cularized PEDs, which can also in-
clude pockets of subretinal fluid at
the apex of the PED.6

ICGA can be helpful in identifying
the neovascularization in PED if it
exists.! Often, type 1 neovascular-
ization can be identified at the edge
of the PED, or within a notch at the
edge of the PED, and type 3 neovas-
cularization can appear as a hot-spot
within the retina on top of the PED.
These type 3 lesions are usually also
associated with intra-retinal fluid
overlying the PED as well. But, what
about those serous PEDs in which
no neovascular lesion is obvious on
angiography?

If the neovascular lesion is present
but not detected using dye-based
or OCT angiography, then the con-
sequences of not treating could be
catastrophic. Enlarging PEDs can
contribute to RPE tears resulting in
significant vision loss from subma-

Figure 1. Color
fundus photo-
graph of the left
eye (A) shows
confluent soft
drusen. Spectral-
domain optical
coherence
tomography
through the fovea
(B) shows two
adjacent drusen
with overlying
subretinal fluid
between their
peaks. Early (C)
and late (D)
fluorescein
angiography
show no leakage.

cular hemorrhage. Clinicians often
err on the side of caution and treat
these lesions because they could be
vision-threatening, only to find out
later that the PED and associated
subretinal fluid are refractory to
therapy.

Characteristics
Of Non-vascularization

Over the years, we have identified
some characteristic features on OCT
that suggest when drusenoid or se-
rous PEDs are not vascularized. If
anti-VEGF therapy is initiated in the
setting of a suspected non-vascular-
ized lesion, and the fluid appears un-
responsive to therapy, then it is per-
fectly reasonable to inject the patient
and perform OCT imaging one-to-
two weeks later, when the treatment
response should be maximal, to look
for a response.

If no response is seen, then the
fluid probably is not dependent on
vascular endothelial growth factor. If

Neeecccccccccos
.



a response does occur,
then the lesion is prob-
ably in an environment
with an overabundance
of VEGF, and month-
ly therapy is just inad-
equate to suppress the
exudation.

Another strategy to
use when the lesion ap-
pears unresponsive to
anti-VEGF therapy, but
the clinician is uncom-
fortable withdrawing
therapy, is to slowly ex-
tend the interval and fol-
low the lesion with OCT
to determine if more
fluid accumulates. The
cases here demonstrate
these management di-
lemmas.

Drusen, No Sign
Of MNV

A 69-year-old woman
was referred for a sec-
ond opinion. She was
originally diagnosed
with neovascular AMD
in the left eye and had received
multiple anti-VEGF intravitreal
injections, the last about six weeks
before her visit. Visual acuity was
20/25inthelefteye, andafundusexam
revealed confluent soft drusen
(Figure 1).

SD-OCT imaging of the left eye
showed two large drusen with sub-
retinal fluid in between their peaks.
However, FA did not show any leak-
age or sign of MNV. We made the
decision to observe with serial SD-
OCT imaging, and the subretinal
fluid remained stable.

Non-vascularized Serous PED
A T2-year-old man presented with

Figure 2. Fundus photography of the right eye (A) reveals confluent
drusen, pigment and a pigment epithelial detachment (PED). Spectral-
domain optical coherence tomography imaging (B1-B5) through the
fovea at baseline, at month two, four, six and eight, respectively, shows
predominantly serous PED with overlying subretinal fluid. The subretinal
fluid overlying the PED remains relatively unchanged despite monthly
aflibercept injections. Early (C1) and late (C2) fluorescein angiography
and early (C3) and late (C4) indocyanine green angiography images show
no leakage, hot spots or plaques.

blurred vision in his right eye. VA
was 20/100 in the eye. A fundus
exam revealed confluent drusen,
pigment and a PED (Figure 2). SD-
OCT imaging revealed a predom-
inantly serous PED with overlying
subretinal fluid.

He received monthly injections
of aflibercept (Eylea, Regeneron)
for the next seven months, during
which the SD-OCT findings and VA
remained unchanged. FA and ICGA
did not show any sign of MNV. We
stopped treatment and the lesion
remained unchanged.

This lesion is characteristic of a
non-vascularized, predominantly
serous PED in AMD. Over time,

0 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

these lesions will col-
lapse into GA.

Overlying
Subretinal Fluid

An 81-year-old wom-
an, who was being fol-
lowed for dry AMD in
both eyes, presented
with decreased vision
in the left eye. VA was
20/30 in that eye. A fun-
dus exam revealed a cen-
tral PED with adjacent
drusen (Figure 3, page
45). SD-OCT showed
a predominantly serous
PED with overlying sub-
retinal fluid.

She received 13 af-
libercept injections in
that eye over the next
26 months with inter-
vals ranging from four
to 14 weeks. The size of
the PED and its overly-
ing subretinal fluid re-
mained unchanged at
each visit. SD-OCT an-
giography did not reveal
any evidence of neovascularization.
Her visual acuity remained at 20/30
during the course of treatment.

‘Dry’ AMD a Misnomer?

These cases are all examples of sub-
retinal fluid and drusen or PEDs in
non-vascularized (“dry”) AMD unre-
sponsive to anti-VEGF therapy. The
question that arises in all of them is
what is the source of the fluid in these
lesions. The subretinal fluid is most
likely the result of dysfunction of the
RPE and its inability to pump fluid
from the retina; the serous PEDs likely
result from the fluid being pumped

(Continued on page 45)
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A Scotoma the Shape of Australia

Does this patient have a white dot syndrome?
By Ariel Tyring, MID, and Kaivon Pakzad-Vaezi, MID

55-year-old Caucasian

male presented to the

University of Washington

Eye Institute with com-
plaints of central scotoma in the
left eye for three months. The
gray scotoma initially appeared
as a small round spot and pro-
gressed in size until it resembled
the “shape of Australia.” He had
a small central island of preserved
vision and reported daily flashing
lights.

The patient’s ocular history was
unremarkable and he was using no
eye medications. His medical his-
tory included controlled systemic
hypertension and hypercholes-
terolemia. A review of systems
was notably negative for weight
changes, night sweats, fatigue or
foreign travel.

Examination

Best-corrected visual acuity was
20/15-1 and 20/70-1, with intraoc-
ular pressures of 13 mmHg and
15 mmHg in the right and left
eyes, respectively. A trace afferent
pupillary defect was present in
the left eye. Extraocular muscle
motility and confrontational vi-
sual fields were full in both eyes.
No anterior chamber or anterior
vitreous cells were visible on ante-
rior segment exam.

Dilated fundus exam was unre-
markable in the right eye but the
left eye showed a 5-disc-area pla-
coid lesion of RPE atrophy in
the central macula with a small
round hypopigmented lesion
along the inferotemporal ar-
cade (Figure 1A). No Vascu-
lar sheathing, hemorrhages or

subretinal fluid were present.

Workup and Diagnosis

Fluorescein angiography of
the left eye (Figures 1B and C)
was notable for early hypofluo-
rescence of the lesion with hy-
perfluorescent borders. We also
noted late staining of the lesion
with central mottling.

Fundus autofluorescence
showed a hyperautofluorescent
lesion with hypoautofluorescent
borders (Figure 2B). Indocyanine
green angiography showed early
and late hypoperfusion with loss
of choriocapillaris in the central
macula corresponding to the le-
sion (Figures 2C and D). Spec-
tral-domain optical coherence
tomography revealed well-de-
marcated outer retinal and RPE
loss corresponding to the lesion
without cystoid macular edema
or choroidal neovascularization
(Figure 2E).

The laboratory workup in-
cluded a complete blood count,
which was normal, and a complete
metabolic panel. HIV antibod-
ies, syphilis titers and quantiferon
gold testing were negative. Giv-
en the serpiginous appearance of
the central placoid lesion with a
negative infectious workup and
characteristic features, including
early hypofluorescence and late
hyperfluorescence on FA and hy-
perautoflorescence on FAF, we
diagnosed macular serpiginous
choroiditis.

Treatment Plan
We initiated a trial of systemic
corticosteroids with prednisone

RETINA SPECIALIST | NOVEMBER 2016

Figure 1. Fundus photograph (A) shows a
placoid lesion of retinal pigment epithelium
atrophy in the central macula. Early phase
fluorescein angiography (B) shows hypo-
fluorescence at the site of the lesion and
late-phase FA (C) shows staining.



Figure 2. Fundus photograph of the macula (A) shows the placoid lesion while fundus autofluorescence (B) shows a hyperauto-
fluorescent lesion with patchy central hypoautofluorescence. Early indocyanine green angiography (ICGA) (C) exhibits hypo-
fluorescence and late ICGA (D) demonstrates hypofluorescence. Optical coherence tomography (E) reveals outer retinal and retinal
pigment epithelium loss without cystoid macular edema or choroidal neovascular membrane.

60 mg daily. At a follow-up exam-
ination two weeks later, the patient
noted subjective improvement in
central scotoma size. On clinical
exam we observed a stable lesion
appearance, also evident on repeat
FAF and FA imaging. Given the
concerning finding of hyperautoflu-
orescence of the lesion with risk of
disease progression and fellow-eye
involvement, we decided to initiate
immunomodulatory therapy with
mycophenolate mofetil and slowly
taper the systemic corticosteroids.

Discussion

Serpiginous choroiditis (SC) is
a chronic, asymmetrically bilateral
inﬂammatory posterior uveitis and
one of the white dot syndromes.
It is characterized by recurrent in-

flammation of the outer retina, RPE
and choriocapillaris.' Serpiginous
choroiditis typically presents in the
fourth to sixth decade of life and
affects men more than women.'
It is thought to be a rare condition.
While actual prevalence in the Unit-
ed States is unknown, an epidemio-
logic study in India found SC in up
to 18 percent of uveitis referrals.*
Patients often complain of de-
creased vision, central scotoma and
metamorphopsia. Lesions classical-
ly appear in a peripapillary distri-
bution and extend in a serpentine
pattern throughout the posterior
pole. Minimal associated vitritis,
vasculitis or anterior segment in-
flammation is present. Initially ac-
tive lesions are yellowish-gray and,
when left untreated, can progress

to choroidal and RPE atrophy with
mottled pigmentary changes.'™

While the underlying etiology of
SC remains elusive, autoimmune,
vascular and infectious causes are
implicated. Mycobacterium tuber-
culosis is a well-recognized entity
that produces serpiginous-like cho-
roiditis. In fact, studies have shown
an association between positive tu-
berculin skin test and SC, which
may indicate a common underling
infectious etiology.

Literature from TB-endemic
areas has reported clinical char-
acteristics of this TB-related “ser-
piginous-like choroiditis,” or “mul-
tifocal serpiginoid choroiditis” to
better distinguish it from more
classic SC. These characteristics in-
clude a greater preponderance of

RETINA SPECIALIST | NOVEMBER 2016



RETINA ROUNDS

vitreous inflammation, lesions of
a more multifocal pattern or that
favor the macula rather than the
peripapillary region early on, and a
positive response to a full course of
antitubercular treatment (ATT).

In these retrospective studies,
treatment response to ATT would
occur in some cases with or without
concomitant corticosteroid therapy,
and often without the use of im-
munosuppression.>® As such, the
exclusion of TB is recommended in
every case due to the significantly
different treatment approaches.

The diagnosis is clinical. How-
ever, an investigative workup is
mandatory to rule out infectious
SC-mimicking conditions such as
TB, sarcoidosis, syphilis and herpet-
ic infection.

Imaging studies are helpful to es-
tablish diagnosis, determine activity
and evaluate response to treatment.
FAF is variable and often shows hy-
perautofluorescent borders adja-
cent to a helicoid hypoautofluores-
cent scar.® Autofluorescence tends
to diminish with decreasing disease
activity. FA shows hypofluorescence
in early phases followed by pro-
gressive late leakage and staining
in active lesions (Figure 1, page 16).
ICGA shows early and late hypoflu-
orescence (Figure 2, page 17) rep-
resenting loss of choriocapillaris.
OCT shows hyper-reflective foci as-
sociated with disruption of the outer
retina and RPE.'?

Other Forms of SC

Besides the classic peripapillary
form of SC, two other important
clinical variants exist. Ampiginous
choroiditis, also referred to as per-
sistent placoid chorioretinitis, rep-
resents a hybrid between acute pos-
terior multifocal placoid pigment
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epitheliopathy (APMPPE) and SC.”
Lesions are multifocal and occur
in both the posterior pole and pe-
riphery, but unlike APMPPE the
pigment changes and RPE atrophy
remain after lesions resolve.'*

Quotable

Because serpiginous
choroiditis is almost
always a bilateral
and progressive
disease, addition of
immunomodulatory
agents can result

in better long-term
control.

With the macular serpiginous
variant, as reflected by the name,
the lesions preferentially occur in
the macula and may not involve the
juxtapapillary retina. Characteristics
of this variant are a worse progno-
sis due to foveal involvement, a de-
structive course and high frequency
of choroidal neovascular membrane
formation.>® Because the lesion we
describe here exclusively involves
the central macula, this is a case of
the macular serpiginous variant.

Other important entities in the
differential include APMPPE, ser-
piginous-like tubercular choroiditis,
multifocal choroiditis with panu-
veitis and syphilitic choroiditis.
APMPPE is usually self-limiting
without sequelae. Significant vitritis
characterizes MCP. Complete sys-
temic evaluation can exclude tuber-
culosis and syphilis.?

Treatment is usually initiated with

systemic corticosteroids with orwith-
out topical or periocular steroids.
Because SC is almost always a bi-
lateral and progressive disease, add-
ition of immunomodulatory agents
results in better long-term control.
Antimetabolites and/or T-cell inhib-
itors are effective for suppressing
the inflammation SC causes. For re-
calcitrant disease, alkylating agents
and biologics can be employed.*?
Long-term follow-up is important to
monitor response to treatment and
detect recurrences. @
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SURGICAL PEARL

VIDEO

A Heads-up,

3D View on Surgery

Trying out a new digital surgical microscope. With Bozho Todorich, MD, PhD,
Aristomenis Thanos, MID, Alan J. Ruby, MID, and George A. Williams, MID

basic premise for successful
surgery is to maintain an op-
timized view, a capability that
ften defines the difference
between experienced and young sur-
geons. Although the advanced optics
of current surgical microscopes pro-
vide a clear view, digitalization may
provide enhanced surgical visualiza-
tion as it has for photography and oth-
er fields.

The NGENUITY 3D system for
vitreoretinal surgery (Alcon, Fort
Worth, Texas), consists of a 4,000-pix-
el display with an ultrafast, high-defi-
nition digital camera that allows for
high-resolution, three-dimensional
viewing in the operating room. At As-
sociated Retinal Consultants in Royal
0Oak, Mich., Bozho Todorich, MD,
PhD, Aristomenis Thanos, MD, Alan
J. Ruby, MD, and George A. Wil-
liams, MD, have used this system for
over six months and have transitioned
to its exclusive use for vitreoretinal
cases. In this pearl they share the ad-
vantages and limitations of this de-
vice for routine use. (The online video
available at: bit.ly/2edaYUf)

Four Potential Benefits
In the operating room, here is how

Figure 1. The NGENUITY 3D visualization
system can allow the surgeon to view
the surgical field while sitting upright
rather than stooping over the optics of a
traditional surgical microscope.

NGENUITY 3D performs in these
key areas:

* Surgeon ergonomics. An Amer-
ican Academy of Ophthalmology sur-
vey noted high prevalence of neck,
upper- and lower-extremity pain in 52
percent of surveyed physicians. Oper-
ating with NGENUITY has allowed a
more ergonomic posture dun'ng sur-
gery (Figure 1), resulting in notice-
ably less back pain and fatigue at the
end of longer operating days.

e Assistant visualization. The
traditional assistant scope commonly
provides a view inferior to the sur-
geon’s scope. The NGENUITY 3D
display eliminates this disparity, of-
fering the same view to the surgeon

| ¥ \\-_ \'\

Figure 2. Enhanced viewing with 3D spectacles (left) allows both the surgeon and the
assistant to have the same view of the surgical field, which aids in training of vitreoret-
inal fellows, and surgical staff and observers can have the same view as the surgeon
(right) and participate in discussion during the operation.

and the assistant at all times. This en-
hances the surgeon’s ability to direct
and teach surgical staff and trainees,
and improves the quality of recorded
surgical videos (Figure 2).

* View and stereopsis. NGENU-
ITY 3D augments depth perception,
which is particularly helpful during
macular surgery and difficult diabet-
ic dissections where axial identifica-
tion of fine planes is paramount. The
NGENUITY 3D camera can also
digitally amplify the recorded signal
to reduce endoillumination while
maintaining sufficient visualization.
Decreased endoillumination during
macular cases may reduce the risk for
photoxicity and also minimizes glare
during the fluid-air exchange.

* Intraoperative imaging in-
tegration. NGENUITY 3D has
the ability to project preoperative
imaging such as optical coherence
tomography scans and fluorescein an-
giograms on the display screen during
any portion of the operation. This
creates a digital platform to enable
multimodal surgeon interaction and,
possibly, future integration with in-
traoperative OCT technology, among
other potential capabilities.

Potential Limitations
Some limitations of this technol-
ogy include the cost of acquisition
and initial learning curve. Although
the surgeons at Associated Retinal
Consultants found the adaptation for
posterior segment surgery to be rapid,
the hyperstereo of the digital camera
made anterior segment surgery and
external maneuvers, such as conjunc-
tival closure, initially more difficult.
Also, the ideal position for the
(Continued on page 45)
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m Phacovitrectomy

Focus on Surgery

MAKING THE
CASE FOR

COMBINED

PHACOVITRECTOMY

Performing phacoemulsification and vitrectomy in one procedure makes sense
for the surgeon and patient. By Rohit Adyanthaya, MD

echniques and technologies for both cataract and vitrectomy surgery have evolved tremendously in recent
years, resulting in improved outcomes and shorter operating times. Cataract surgery is typically performed via
a clear-corneal incision ranging in size from 1.5 to 2.8 mm. Similarly, pars plana vitrectomy has been performed
safely using progressively smaller instrumentation, including 23, 25 and 27 gauges.'®

Given the improved safety, speed
and recovery time seen with these
surgeries, it is apparent that, when
done appropriately, combining
phacoemulsification and vitrectomy
is in the best interests of the pa-
tient. This article highlights some of
the indications, surgical techniques,
advantages and disadvantages of
phacovitrectomy when the retina
surgeon performs it.

Indications

Patients with visually significant
cataracts undergoing vitrectomy
are candidates for phacovitrectomy.
Even patients with mild degrees
of lenticular change are suitable

RETINA SPECIALIST | NOVEMBER 2016

View the Video

Dr. Adyanthaya narrates a video on the key steps of phacovitrectomy
in the case of a high myope with a history of a rhegmatogenous
retinal detachment who developed a full-thickness retinal hole with
a cataract. Available at: bit.ly/2ebmjSa.

for this procedure, because it will
negate their need for inevitable cat-
aract surgery later on and provide
excellent posterior pole visualiza-
tion for the surgeon.

A relative contraindication is a
retina surgeon who is inexperienced
in phacoemulsification, because
prolonged phacoemulsification can
lead to corneal edema and poor vi-
sualization of the retina during vit-
rectomy.

However, with existing machines,
techniques and viscoelastic devices,
phacoemulsification with intraocu-
lar lens implantation can be safely
performed in 10 minutes without
corneal decompensation.

Phacovitrectomy Advantages
Phacovitrectomy provides a num-
ber of advantages to both the pa-
tient and the retina specialist. The
patient avoids two trips to the oper-
ating room and has a faster overall
postoperative recovery course com-
pared with undergoing two separate
procedures at different dates. This
saves the patient money by avoiding
copayments for the second proce-
dure. The patient who does not have
health insurance or who otherwise
pays out of pocket greatly benefits
from the combined procedure. It
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also saves the patient time because
he or she does not need to make
appointments to see an anterior seg-
ment surgeon for the cataract proce-
dure. Visual rehabilitation is faster.

For the retina surgeon, advantages

include the following:

e Thorough and safe shaving of
the vitreous base is possible
without fear of lenticular touch.

o It affords a better view of the
retina for delicate maneuvers
such as internal limiting mem-
brane peeling and for detection
of small retinal breaks.

e Posterior capsular rupture or
lens drop is less of a concern,
because the retina surgeon has
the ability to address such issues
immediately if they occur.

e Phacoemulsification is easier
in a non-vitrectomized eye, be-
cause after vitrectomy, cataracts
tend to be harder and the ante-
rior chamber tends to fluctuate
during phacoemulsification due
to the absence of vitreous sup-
port, possibly leading to poste-
rior-capsule rents and dropped
nuclear fragments. For these
reasons, anterior segment sur-
geons are not keen to operate on
vitrectomized eyes.

e There are no scheduling mis-
haps causing the retina surgeon
to have to wait for the cataract
surgeon to begin the case.

e Most third-party payers reim-
burse 100 percent for the retina
procedure and 50 percent for
the phacoemulsification, which
can be an increased source of
revenue for the retina surgeon.

e The patient is happy with the
retina surgeon’s results, rather
than allowing the cataract sur-
geon to become the hero when
he or she does the phacoemulsi-
fication later.

Figure 1. We insert all three ports before starting phacoemulsification because
inserting the ports after phacoemulsification creates a slightly higher risk of the main
cataract incision gaping due to the pressure applied for port insertion.

e Many ophthalmic manufactur-
ers offer combined packs for
phacovitrectomy at almost the
same rates as individual phaco
packs.

e The U.S. health-care system also
stands to benefit from cost sav-
ings if retina surgeons perform
more phacovitrectomies.3

But There are Disadvantages

The retina specialist must also
consider several potential disadvan-
tages of combined phacovitrectomy.
For example, the retina surgeon may
fear a loss of referrals from anterior
segment colleagues, although our
experience has been quite the op-
posite. As noted, cataract surgeons
like to avoid doing phacoemulsifi-
cation in vitrectomized eyes due to
the higher risk of complications, and
they are happy to let us take care
of their patients’ cataracts during
the vitrectomy procedure. Referrals
stop, however, when the retina sur-
geon starts doing primary cataract
surgeries.

Another potential disadvantage
is that the retina surgeon must be
experienced with phacoemulsifica-
tion. There is also a slightly high-
er chance of anterior segment in-
flammation when phacovitrectomy
is performed in eyes with diabetic
tractional retinal detachment. In
such cases, our practice prescribes
steroid drops every two hours for
the first week rather than the usual
four times daily.

Surgery Prep and Techniques
Phacovitrectomy does require

some considerations that may be

out of the norm for most retina

Take-home Point

Many of our international ophthalmology
colleagues have adopted phacovitrecto-
my as the standard surgical approach for
patients with cataract and retinal pathol-
ogy. In the United States, we foresee a
time when third-party payers will prefer
retina surgeons who can manage both
cataract and retina issues due to the
potential for increased benefits to
patients and the health-care system.
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specialists. The following scenarios
may provide ideas about how to ap-
proach these concerns.

Preoperatively, the retina surgeon
must do the IOL power calculation.
In our practice’s experience, biome-
try with the IOLMaster (Carl Zeiss
Meditec) has given consistent re-
sults. The only time we don’t insert
an IOL is if the patient has a mac-
ula-off retinal detachment, as the
calculations may be inaccurate. In
such cases, we perform phacoemul-
sification without IOL implantation.

After the retina is attached, we
send the patient to the referring
anterior segment colleague for sec-
ondary IOL implantation in the bag.
If the patient was not referred, we
implant the IOL in a secondary pro-
cedure after performing the IOL
measurements and calculations.

Preoperatively, we check for the
presence of small pupils or posterior
synechiae so that we can be ready
to use iris hooks if necessary during
surgery. We assess the red reflex,
especially in vitreous hemorrhages,
and use trypan blue dye if the reflex
is poor. Use of trypan blue or iris
hooks allows for coding at a higher
level.

Our office informs the patient
that, due to the retinal pathology,
multifocal IOLs are probably not
indicated. A monofocal accommo-
dating IOL may be a better choice
if the patient desires intermediate
and near vision independent of
spectacles.

How Phaco and Vit Differ

Intraoperatively, most of the basic
surgical steps for phacoemulsifica-
tion and vitrectomy procedures are

Figure 2. After the capsulorhexis, the phaco needle is introduced with the infusion on.
The horizontal chop technique is used to break up the nucleus. Using the chopper and
needle, the nucleus is cracked without using any ultrasound energy.

Figure 3. After inserting the intraocular lens into the bag and removing the viscoelastic, similar, with the following excep-
the wound is hydrated. Most tunneled corneal incisions less than 2.8 mm wide will seal tions.

well with hydration alone, but if wound stability is in doubt a single 10-0 nylon suture We insert all three ports before
can be used for the main incision. starting phacoemulsification (Fig-
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ure 1, page 21). We do this be-
cause inserting the ports after
phacoemulsification creates a
slightly higher risk of the main
cataract incision gaping due to
the pressure applied for port
insertion.

We make sure to insert the
superior ports closer to the
horizontal meridian so that
they don’t get in the way of the
phaco handpiece and chop-
per. When operating on a right
eye and sitting at the patient’s
head, we insert the infusion
port inferotemporally.

After we visualize that the
infusion port is in the proper
position, we turn on the infu-
sion, then place the two supe-
rior ports in the usual manner
transconjunctivally at the 2:30-
and 9:30 clock positions (Fig-
ure 2). We prefer to use valved
trocar systems; however, one
can use plugs when valved tro-
car systems are not available.

We then turn off the infusion
so that it can be connected to
the phaco handpiece, and start
the phacoemulsification por-
tion of the procedure with the
side port incision at 2 o’clock
and the main incision at the
10-o’clock position.

We have a low threshold for
using trypan blue dye if there
is a doubt regarding the red
reflex, especially with vitreous
hemorrhages. If we anticipate
the need to use gas at the end
of the vitrectomy, we make the
capsulorhexis slightly smaller
than usual to prevent anterior sub-
luxation of the IOL in the postopera-
tive period. This is a rare occurrence.
In the few postoperative IOL sub-
luxations we’ve encountered, we've
managed to put them back in posi-

Figure 4. After initiating the membrane peel with ILM
(internal limiting membrane) forceps, we use an ILM splitter
to lift the membrane (top). Kenalog particles suggest the
presence of an epitretinal membrane, and the peeling
commences (bottom).

tion at the slit lamp with a 30-gauge
needle.

For very dense cataracts, we use
ample dispersive viscoelastic mate-
rial to coat the endothelium prior to
phacoemulsification.

After we insert the IOL
into the bag and remove the
viscoelastic, we hydrate the
wounds (there is no need
for sutures). Most tunneled
corneal incisions less than
2.8 mm wide will seal well
with hydration alone. If
wound stability is in doubt,
we use a single 10-0 nylon
suture for the main incision
(Figure 3), then start the
vitrectomy in a standard ap-
proach after turning on the
infusion (Figure 4).

Conclusion

Many of us foresee a time
when third-party payers
will prefer retina surgeons
who can manage both cata-
ract and retina issues due to
the potential for increased
benefits to patients and effi-
ciencies for the health-care
system. For these reasons,
it behooves the young retina
fellowship trainee to avoid
losing the phacoemulsifi-
cation skills learned during
residency. Additionally, vit-
reoretinal fellowship training
programs should encourage
more phacovitrectomy pro-
cedures, given the multitude
of benefits outlined here. ®
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Viral Retinitis

Focus on Surgery

RD

VIRAL RETINITIS

The PFO-foscarnet pocket is an option for treating
a detached retina in this difficult clinical setting.

irst described as acute retinal necrosis by Akira Urayama, MD, and colleagues at Tohoku University in Japan in
1971," viral retinitis typically manifests as a progressive occlusive necrotizing vasculitis involving retinal and choroidal
vasculature with subsequent retinal detachment.?® Bilateral viral retinitis, also known as bilateral ARN (BARN),

occurs in up to a third of cases.>*

Viral retinitis is rare—0.63 cases
per 1 million population per year—
with equal incidence among males
and females and a large variation
in age of presentation.>® However,
mixed-mechanism retinal detach-
ment secondary to viral retinitis
is common, occurring in 20 to 75
percent of these eyes, with resul-
tant poor visual outcomes.™ These
complex RDs require surgery. Here,
we discuss our own study of surgical
and anatomic outcomes in patients
with RD secondary to viral retini-
tis' and highlight a novel surgical
technique called the “PFO-foscar-
net pocket.”?

Etiology of Viral Retinitis
Diagnosis of viral retinitis is based
on the American Uveitis Society
clinical criteria that include:
e Tocal, well-demarcated areas

RETINA SPECIALIST | NOVEMBER 2016

of retinal necrosis in the pe-
ripheral retina.

e Rapid and circumferential
progression of necrosis.

e Evidence of occlusive vascu-
lopathy.

e Prominent inflammatory reac-
tion in the vitreous and anteri-
or chamber.”

Etiology in immunocompetent pa-
tients is varicella zoster virus in 50
percent, herpes simplex virus in 25
percent, Epstein-Barr virus in 15 per-
cent and cytomegalovirus (CMV) in 1
percent, although the latter is much
more common in immunocompro-
mised patients."*'¢

Polymerase chain reaction analysis
of aqueous and vitreous samples is
the gold standard for diagnosis, with
a sensitivity of 95 percent and specifi-
city of 97 percent,'™" and for mon-
itoring disease course and response

to therapy via viral load quantifica-
tion.?*22 Treatment standards cur-
rently call for oral medications such
as acyclovir (800 mg five times per
day), valacyclovir (1 g t.i.d.)* or fam-
ciclovir (500 mg ti.d.).” They seem to
have similar efficacy to the traditional
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intravenous acyclovir (1,500 mg/m,
body surface area) regimen.®

Oral agents like valacyclovir and
famciclovir have superior bioavailabil-
ity and central nervous system pen-
etration compared to acyclovir and
seem to have utility in both the initial
treatment and maintenance therapy
of patients with viral retinitis.® A six-
to-eight-week induction period fol-
lowed by a three-to-six-month main-
tenance phase seems to be effective
in this often chronic and recurrent
clinical course.

RDs in Viral Retinitis

RDs in viral retinitis usually occur
after the acute phase of infection and
are secondary to vitreous traction on
the necrotic retina and inflammatory
membranes, resulting in stretch holes
and a partially rhegmatogenous com-
ponent.%’

In our study, all cases underwent
three-port pars plana vitrectomy
(PPV) with induction of a posterior
vitreous detachment, if not already
present. We employed membrane
peeling, retinotomies and retinecto-
mies to remove inflammatory vitreal
and retinal membranes as well as ne-
crotic retina (video available at bit.
ly/2eKmGzW), and performed tam-
ponade with 1,000-centistoke silicone
oil in 11 of 12 eyes. During PPV, we
placed a scleral buckle in 10 eyes
(83.3 percent).

Initial surgery achieved successful
anatomic re-attachment of the retina
in all cases, and no re-detachments
occurred during the follow-up period.
In 50 percent of eyes, we successfully
removed silicone oil at a later date
with no recurrence of retinal detach-
ment during the study period.

Foscarnet During Surgery
Although oral valacyclovir pene-
trates intraocular tissue, we know that

Preoperative montage color fundus photography illustrates retinal whitening

in the macula with peripheral retinal necrosis (A) in a patient with optic nerve
involvement with mild disc hyperemia, edema and moderate vitritis with a macula-
off rhegmatogenous retinal detachment. Presenting visual acuity was 20/800.
Postoperative color fundus photography (B) shows results two months after cataract
extraction with placement of a posterior chamber intraocular lens combined with
23-gauge pars plana vitrectomy and silicone oil tamponade. Final visual acuity was

counting fingers.

direct intravitreal antiviral therapy
may be more effective. Delivering
intravitreal therapies in the setting of
silicone oil tamponade is challenging.
One must use caution because de-
layed clearance of intravitreal antivi-
rals from silicone oil-filled eyes may
result in retinal toxicity.

Unlike acyclovir or gancyclovir, an-
tiviral foscarnet does not require thy-
midine kinase activation, so resistance
is uncommon. Foscarnet selectively
inhibits viral polymerase and can rap-
idly inactivate the virus with a short
contact exposure time. Consequently,
we have successfully incorporated this
therapy at the time of surgical repair.'?
The steps in the technique are:

® Multiplane chromovitrectomy.
This step facilitates retinal detach-
ment repair with concurrent intraop-
erative intravitreal antiviral therapy

Take-home Point

prior to silicone oil tamponade.

e After removal of all vitreous
and necrotic retina, injection of
perfluoro-n-octane (PFO) liquid
over the posterior pole. This flat-
tens any posteriorly detached retina
up to the most posterior edge of any
breaks, creating a PFO-infusion fluid
meniscus. At this point, there are two
distinct phases in the vitreous cavity: a
PFO bubble over the posterior pole;
and a layer of balanced salt solution
(BSS) more anteriorly. The PFO flat-
tens and immobilizes the retina more
posteriorly in its usual manner.

e Injection of approximately
0.1 to 0.2 mL of foscarnet (2.4 mg
per 0.1 mL) over the PFO into the
BSS more anteriorly. This creates
a PFO-foscarnet “pocket” or “shell”
that allows the foscarnet to penetrate
the retina while the PFO stabilizes

Varicella zoster virus is the most frequent cause of viral retinitis, and oral valacyclovir has
been a safe and effective treatment. In patients with secondary retinal detachment,
vitrectomy with silicone oil tamponade and sometimes scleral buckle placement yield
excellent anatomical results. Our novel PFO-foscarnet pocket can allow for intraoperative
antiviral coverage in these patients, who often require long-acting silicone oil tamponade.
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the posterior retina.

* At this point, laser retinopexy
or any additional vitrectomy or
retinectomy can be performed. 1f
needed, this will allow the intravitreal
foscarnet to have increased exposure
time to the diseased peripheral retina.

e Air-fluid exchange. Upon com-
pletion of the vitrectomy, a soft-tipped
extrusion cannula helps to perform an
air-fluid exchange by first removing
the anterior BSS-foscarnet followed
by the more posterior PFO.

¢ Foscarnet wash. In the final
step, injection of three to five drops
of foscarnet over the posterior pole
in the air-filled eye performs a fos-
carnet wash. This allows the foscar-
net to penetrate any posterior retina
previously inaccessible owing to the
PFO placement. The silicone-tip ex-
trusion needle helps to remove the
foscarnet and any remaining BSS.
The technique allows stabilization of
the detached retina while allowing for
antiviral washout during vitrectomy.

We identified optic nerve involve-
ment as a poor prognostic factor be-
cause only eyes without optic nerve
involvement were able to achieve vi-
sual acuity of 20/100 or better. We
used the proposed absolute criteria

View the Video

A video that demonstrates the

technique Drs. Aimeida and
Chin discuss is available at

bit.ly/2eKmGzW.

for optic nerve involvement in ARN
to determine optic nerve involvement
according to three criteria:

e Afferent papillary defect not con-
sistent with the retinal findings.

¢ Poor correlation between retinal
findings and visual acuity.

e Sudden deterioration of visual
acuity to 20/100 or worse without
corresponding retinal changes
within a 24- to 36-hour interval.

Visual acuity seems unlikely to im-

prove in these cases. Subsequent in-
terventions primarily aim to prevent
involvement of the fellow eye, chronic
retinal detachment and phthisis bulbi.

How We Conducted Our Study

Our study of surgical outcomes of retinal detachment secondary to viral retinitis was a
retrospective, consecutive case series of patients with rhegmatogenous RD (RRD) second-
ary to viral retinitis between 2006 and 2013. Inclusion in the study required confirmed
vitreous or aqueous culture results. Outcome measures included effect of antiviral
therapeutics, time to retinal detachment, course of visual acuity, as well as anatomic and

surgical outcomes.

The study identified 1,259 consecutive patients with RDs; 12 eyes in 10 patients had an
RRD secondary to viral retinitis (prevalence: 0.95 percent). We followed patients for an

average of 4.4 years.

Polymerase chain reaction analysis identified varicella zoster virus, herpes simplex virus
and cytomegalovirus in six, two and two patients, respectively. Median visual acuity at
presentation was 20/100 and median final VA was 20/1250 with a statistically significant
deterioration in vision. The median time to retinal detachment from initial presentation with
active viral retinitis was 4.5 weeks and average time of eight weeks. Fifty percent of cases

had macula-involving RDs.
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Our novel PFO-foscarnet pocket
allows for intraoperative antiviral cov-
erage in this challenging group of pa-
tients, who often require long-acting
silicone oil tamponade. ®
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Focus on Surgery

A SIMPLIFIED,

-STEP

APPROACH TO
MACULAR PEELING

Biologic stain facilitates this
‘real-world’ approach for

persistent or recurrent ERMs.

By Robert A. Sisk, MD

itreomacular interface disorders commonly cause blurred vision and distortion in patients over age 40.'* A
variety of secondary causes, including a torn or detached retina, uveitis and retinal vascular diseases, can create
vitreomacular traction or epiretinal membrane formation, but most cases are idiopathic.3* The decision to treat
these disorders depends upon multiple factors, including the degree of both objective and subjective visual im-
pairment, risk of worsening vision without treatment, fellow eye status, lens status and the risk of surgical complications.

There are no guidelines from the
American Academy of Ophthal-
mology or Medicare regarding the
indications for macular surgery for
vitreomacular interface disorders,
so the decision for treatment ulti-
mately rests with the surgeon’s best
judgment and experience.®

View the Video

A video that illustrates Dr. Sisk’s

peeling technique is available at
bit.ly/2eC277a.

There are many variations in
membrane peeling techniques, in-
cluding the use and choice of bio-
logic stains, peeling of the internal
limiting membrane (ILM) and the
tools or techniques used to accom-
plish these maneuvers. Controver-
sies over these are beyond the scope
of this article and reflect surgeon
preference more than science.

With that in mind, I humbly pres-
ent my preferred technique for
macular surgery—not as science or
dogma, but as real-world knowledge
accumulated from successes and
failures, intended to help you avoid
“teachable moments.” Regardless of
preferences, an agreeable goal for
macular surgery is to relieve symp-
tomatic macular distortion without
iatrogenic damage to the macula.

Surgical Approach and Prep

Macular surgery can be intimi-
dating to new vitreoretinal surgeons
given the fragility of the retina to
manipulation and the importance of
the macula to functional and occu-
pational vision. The vitreous, retina
and often the abnormal epiretinal
tissue are optically clear, which adds
significant challenge to initiating
membrane peeling and determin-
ing an endpoint.

Here, I present a simple tech-
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Macular Peeling

nique that is effec-
tive for removal
of most epiretinal
membranes. It
utilizes the advan-
tages of a biologic
stain, “heavy” in-
docyanine green
(ICG) diluted in
5% dextrose solu-
tion, to differen-
tiate normal from
abnormal struc-
tures.®® My pre-
ferred technique
is to peel the ILM
in all cases, lift-
ing the epiretinal
membrane (ERM)
with the underly-
ing ILM scaffold
and removing
the substrate for
persistent or re-
current epiretinal
membranes. Com-
plete ILM peeling
of the macula is
not safe in all cas-
es, and is not mandatory for visual
gains.'

Critical steps for planning sur-
gery include evaluating the status
of the posterior hyaloid face and
the configuration of the traction-
al complex with funduscopy and
spectral domain optical coherence
tomography.""* Although most id-
iopathic ERMs occur after a pos-
terior vitreous detachment (PVD),
vitreoschisis (splitting of the posteri-
or hyaloid face into layers) with a re-
tained layer of posterior cortical vit-
reous covering the retina commonly

Take-home Point

accompanies secondary causes of
vitreomacular interface disorders,
particularly vascular and inflamma-
tory diseases, or with chronic mac-
ular hole.">"*

Applying Biologic Stains

After core vitrectomy, elevation
of the posterior hyaloid face is re-
quired to apply biologic stains to
the ERM or ILM and to gain access
with instruments for membrane
peeling. SD-OCT can identify ar-
eas of vitreous attachment, vitreous
traction and surgical planes between

Figure 1. With infusion pressure lowered, apply “heavy” indocyanine green stain to cover the entire macula.
Allow it to settle for 10 seconds then remove, leaving a robust green staining of the internal limiting
membrane and negative staining of the epiretinal membrane complex.

the epiretinal tissue and the inner
retina. Aspiration with the vitreous
cutter just over the optic disc with
or without diluted triamcinolone
acetonide stain can induce a PVD.
SD-OCT can also provide infor-
mation about the character and an-
ticipated surgical behavior of the
ERM. For a diffuse, sheet-like ERM
with uniform thickness that extends
beyond the boundary of a standard
6-mm horizontal raster scan, the
membrane is often elastic, cohe-
sive and stains poorly with both tri-
amcinolone and “heavy” ICG. This

In the absence of guidelines for macular surgery for vitreomacular interface disorders, the surgeon must rely on his or her best judgment and
experience for treatment. This article describes a technique for membrane peeling that uses indocyanine green biologic stain and peeling of
the internal limiting membrane and epiretinal membrane complex together.
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Figure 2. To initiate peeling of the internal limiting membrane, create a horizontal contiguous row of breaks
in the ILM with a scraper, and use ILM forceps to advance the edge of elevated ILM to the border of the
epiretinal membrane.

type of ERM commonly appears in
patients with a history of diabetic
retinopathy or posterior staphyloma
from pathologic myopia.

In eyes with a history of uveitis,
the ERM and ILM are often fria-
ble. Attempted ILM peeling may
require multiple regrasps and can
induce iatrogenic macular trauma.
Cases with vitreomacular traction
or macular hole on OCT typically
have strong adhesions at the foveal
Miiller cell cone. You must use cau-
tion when peeling across the fovea
in such cases, as iatrogenic traction
could induce or enlarge a full-thick-
ness macular hole.

Preoperative disruption or disor-
ganization of retinal lamination at
the fovea by OCT is an important

prognostic indicator for limited vi-
sual improvement despite relief of
vitreomacular interface disease.'®

The Surgical Technique

e Step 1: Apply ‘Heavy’ ICG
Stain. After performing core vitrec-
tomy and confirming the elevation
of the posterior hyaloid face, apply
approximately 0.3 mL of “heavy”
1CG for 10 seconds over the macula
without a fluid-air exchange (Figure
1). The volume injected should be
sufficient to cover the macula as a
confluent puddle.

Three techniques can facilitate
stasis of the ICG stain over the mac-
ula: using valved cannulas; reducing
infusion pressure; or suspending the
automatic intraocular pressure-reg-

ulating feature on
the vitrectomy sys-
tem. Avoid longer
durations of ICG
exposure to re-
duce the risk of
ICG toxicity.2%
Prolonged expo-
sure also increas-
es fragility of the
ILM, resulting in
shearing of a brit-
tle substrate into
small fragments
rather than the de-
sired native elastic-
ity that facilitates
cohesion during
peeling.

Once the ICG is
removed, the ILM
should stain mod-
erately to intense-
ly green; negative
staining will reveal
the ERM. If the
ERM is diffuse or
the plane between
the membranes
and inner retina is minimal on SD-
OCT, ICG staining of the underly-
ing ILM may be more patchy. An
absence of initial staining indicates
a diffuse ERM that will require
a pinch peeling technique; it is
unlikely to cleave cleanly with a
scraper.

® Step 2: Initiate ILM Peeling.
Using a scraper or forceps, fracture
the ILM at a natural weak point
overlying the large retinal vessels,
at the inferior arcade. Angle confor-
mal ILM forceps most tangentially
when reaching across the horizontal
and vertical midlines from their re-
spective sclerotomy. This helps to
prevent an asymmetric, deep grab
that could result in bleeding or trau-
ma to the inner retina.
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O

ERM, trying to
keep as broad
an edge as pos-
sible. Keep the
forceps close to
the retinal sur-
face when prop-
agating the peel
to prevent nar-
rowing of the
elevated band
by shearing.
Remember, the
macula is a con-
cave structure,
except where
there is traction
or edema. Try
not to ampu-
tate the peeled
flap of stained
ILM in order to
preserve land-
marks for re-

grasping.

Figure 3. Peel the internal limiting membrane and epiretinal membrane complex together, removing the complex
with forceps as a single sheet to release all traction from the macula.

However, if no staining appears
inferiorly, you can use the temporal
quadrant. Beginning the peel from
the superior or nasal quadrants can
be problematic because of added
risks: the instrument blocks the
view of what will be peeled; scrap-
ers are more likely to create trauma
when oriented more vertically than
tangentially; and the papillomacular
bundle should never be touched.

My preferred technique is to
scratch toward my instrument’s
sclerotomy with a diamond-dusted
membrane scraper or nitinol loop
to create a series of contiguous hor-
izontal edges of elevated ILM for a
broad plane to continue the peel.
This allows multiple opportunities
for regrasping with ILM forceps if
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the ILM shears at any point.
Initiating the ILM peel distant to
the fovea affords room for regrasp-
ing without risk of traumatizing the
fovea, if the ILM shears posteriorly.
Peel the ILM to the boundary of the

e Step 3:

Peel the ILM

and ERM

Complex Together. Once the ILM
peel reaches the boundary of the
ERM, release and fold the peeled
ILM edge over to expose the base
of the ERM to grasp the ERM and
ILM together (Figure 2, page 29).

Pearls for Membrane Peeling

1. Formula for “heavy” indocyanine green: Inject 0.5 mL diluent into the ICG bottle and
shake until powder enters solution. Then add 24.5 mL of 5% dextrose (D5W) solution. Mix
thoroughly. Draw into 1-cc syringe with a 25-gauge, 5/8-inch needle for injection. Alterna-
tively, add 25 mL D5W to ICG bottle and mix thoroughly.

2. Inexpensive stain: One vial of ICG costs about $99 and can be used for multiple cases in
a given day, which is cost-effective in many surgery centers.

3. Maximize efficiency: | prefer 23-gauge instruments for faster core vitrectomy and the
broader platform for greater purchase made possible by 23-gauge internal limiting mem-
brane forceps. Most cases take between 10 and 15 minutes, depending on how cohesive

the membrane is during peeling.



In eyes with diffuse macular ICG
staining, which occurs with thin
membranes and those with a prom-
inent cleavage plane on SD-OCT,
you may continue the peel through
the fovea without specifically re-
grasping to include the ERM.

Closing the forceps to sweep and
then pin the edge is an effective
technique to control the floating
peeled tissue that otherwise is sub-
ject to movement from the fluidics
of the infusion. I prefer to reduce
infusion pressure and turn off the
automated intraocular pressure
control feature during membrane
peeling to reduce this movement.
A higher infusion pressure may be
preferred in eyes with a risk for
bleeding from retinal neovascular-
ization as part of the ERM complex.

I prefer to peel through the fo-
vea and nasal macula first to release
traction from areas most likely to be
producing the patient’s visual com-
plaints and to avoid regrasps that
could traumatize these areas later in
the peeling. If there is strong adhe-
sion at the fovea, I peel circumfer-
entially around the fovea before re-
moving a plume of epifoveal tissue.

Again, try to sweep slowly with
the forceps shallowly over the reti-
nal surface to radiate and broaden
the peel rather than shear or narrow
it. If the vertically oriented strip am-
putates, it will leave two planes for
circumferential peeling.

It's important to reorient the for-
ceps perpendicular to the new edge
and grasp as peripherally as possible
to make the peel broad and avoid
regrasps that would threaten the
fovea. This technique closely re-
sembles propagation of an anterior
capsulorhexis and has been coined
a “maculorhexis.” If all stained land-
marks have been lost, restaining
with ICG may reveal new edges.

If the peeling requires multiple
grasps, the ERM and ILM may
cleave into separate planes. Restain-
ing can reveal ILM remnants if you
desire complete ILM peeling in the
rhexis. Limit exposure times with
ICG to avoid toxicity.

Most importantly, the goals of
macular surgery should be at the
forefront during peeling: 1) relieve
traction from the fovea; and 2) avoid
traumatizing the macula. Therefore,
the surgeon should aim for good,
not perfect, and avoid picking ex-
cessively at peripheral ERM or ILM
remnants after accomplishing the
primary goal of surgery.

Conclusion

Biologic stains enhance the vis-
ibility of normal and pathologic
structures during macular surgery.
This may improve safety by limit-
ing manipulation of normal tissue,
which is critical because the retina
is inherently fragile.

The simple technique I've out-
lined here is effective for removing
most ERMs and can be applied
with any gauge surgery and with
any vitrectomy system. We have
not experienced safety issues with
“heavy” ICG at our institution, and
it has been cost-effective for our
surgery center. ®
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Retinal Diabetic Neuropathy

NEW THINKING ON

DIABETES

AND THE

RETINA

The process of retinal neurodegeneration precedes microvascular disease.

By Aaron M. Ricca, MD, Elliott H. Sohn, MDD, and Michael D. Abramoff, MD, PhD

t is well known that diabetic retinopathy presents clinically as microvascular changes and damage to the retina evi-
dent on ophthalmoscopy. But diabetes also causes damage beyond this classical presentation—quantifiable neuronal
degeneration and neuroretinal thinning, specifically known as retinal diabetic neuropathy.'

Recent reports have suggested that
retinal diabetic neuropathy (RDN) is
an independent process, develop-
ing and progressing irrespective of
the presence or severity of diabetic
microvasculopathy. RDN manifests
on optical coherence tomography
as significant thinning of the retinal
nerve fiber layer (NFL) and gangli-
on cell and inner plexiform layers
(GCL+IPL)?

Many authors, including our-
selves, have shown that this degen-
eration occurs in people with diabe-
tes regardless of clinical markers of
metabolic control. Progressive thin-
ning can eventually lead to visually
significant changes, such as loss of
contrast sensitivity, dark adaptation
and peripheral field loss.> Recogniz-
ing these changes is important for
patient management and can lead to
better understanding of the disease
process, as well as novel therapies.
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Diabetic Retinopathy Burden

In 2014, at least 422 million peo-
ple were estimated to have diabetes
mellitus worldwide, which is almost
as many individuals affected during
the “Spanish” influenza pandemic
of 1918 #

According to the American
Diabetes Association, the total eco-
nomic burden of diabetes in 2012
was estimated at $245 billion.” Fur-
ther estimates speculate that the
total cost of diabetes attributable
to diabetic retinopathy ranges any-
where from 10 percent to upwards
of 42 percent.®

Beyond the massive economic im-
pact, DR accounts for a signiﬁcant
component of diabetes-related mor-
bidity. It is the leading cause of vision
loss in people with diabetes, and it is
one of the chief causes of irrevers-
ible blindness in working-age adults
across the world.”
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Microvascular Damage
Not the Whole Story

Traditional thinking has held that
diabetes affects the eye through
microvascular endothelial damage
caused by advanced glycosylated end
products. Histological analyses have
shown that the earliest notable mi-
crovascular changes are pericyte loss
followed by acellular capillaries.®®
This diabetic microvasculopathy
manifests funduscopically with the
well-known features of microaneu-
rysms, venous beading, lipoprotein
exudates and retinal edema.'

All of the sequelae of DR are at-
tributed to microvascular harm, and
taught as such to all ophthalmologists
in training. The Basic and Clinical
Science Course curriculum (BCSC),
commonly thought of as a preemi-
nent source for ophthalmic knowl-
edge, lists diabetic retinopathy under
the chapter title of “Retinal Vascular
Disease.”!

Also, HbAlc is well established
as an accurate marker for diabetic
control and microvascular damage.
However, the Epidemiology of Di-
abetes Interventions and Complica-
tions/Diabetes Control and Compli-
cations Trial studies have shown that
HbAlc explains only 11 percent of
the variance in developing or wors-
ening DR, indicating other factors
are involved.'” Recent evidence and
investigation suggests that micro-
vascular damage is not the complete
story regarding diabetic ocular dis-
ease.

RDN as an Independent Entity
Histological analysis of postmor-
tem human retinal tissue in people
with diabetes identified retinal neu-
rodegenerative changes such as loss
of ganglion cell bodies, glial reactivity
and neural apoptosis.'® These chang-
es are evident in vivo as thinning of

Figure 1. Optical coherence tomography with segmentation performed in a fashion
similar to that used in the longitudinal study analysis' in a patient with diabetes at
the outset of the longitudinal analysis (A) compared to the same patient at the final
follow-up demonstrating the cumulative thinning over the study duration (B). Yellow
automated segmentation outlines the internal limiting membrane, nerve fiber layer-
ganglion cell layer boundary, inner plexiform-to-inner nuclear layer boundary and
basement membrane.

the neuroretinal layers, which are
measurable on OCT through image
analysis."

Recently, we showed with our col-
laborators that the NFL, GCL and
inner plexiform layer (IPL) were
thinner in people with diabetes when
compared to age-matched controls.?
These subjects had no or minimal
DR on funduscopic exam.

Other studies in patients with
diabetes and animal models have
confirmed these findings, and a com-
monality among them is that reti-
nal neurodegeneration, quantified
either structurally or functionally,
occurs when the retina also mani-
fests microvasculopathy from diabe-
tes.>>!" However, the precise tem-
poral relationship between microvas-
culopathy and RDN was not known
until we studied this more carefully.

Take-home Point

We published these results earlier
this year.!

Investigation into the pathophys-
iology of RDN has shown mech-
anisms such as oxidative stress,
extracellular glutamate accumulation
and a relative loss of neuroprotec-
tive factors synthesized by the retina
to be likely causal of degeneration,
and possibly independent of vascu-
lopathy.'s1

Some investigations failed to find
an association between RDN and
other traditional markers of diabetes
severity, such as HbAlc.? Although
HbAlc correlates highly with pro-
liferative DR, it may not be associ-
ated with RDN.?* Others have also
suggested that neurodegeneration
is secondary to diabetes, but not re-
lated to diabetic vasculopathy, based
on systemic investigations. One

Emerging reports have supported the idea that retinal diabetic neuropathy (RDN) is an
independent ischemic process. This article explores the authors’ own study that found
inner retinal degeneration in eyes that had no funduscopically evident diabetic retinopathy,
and explores data that RDN is not ischemic in origin, but is instead an antecedent process
that may be a causal factor in diabetic retinopathy and microvasculopathy in the retina and

elsewhere.
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example is that some studies show
that people with diabetes can devel-
op brain atrophy over time without
an increase in the number of infarc-
tions.?! RDN has also been shown
to be directly related to peripheral
neuropathy in severity.?

Clinical Significance of RDN

In glaucoma, progressive neu-
roretinal thinning is the likely mech-
anism of peripheral and eventual
central vision loss. Thus, it is not un-
reasonable to think that RDN has
a similar effect on vision. Our own
reports have shown an association
between the severity of RDN and
vision loss on perimetry.>'> Others
have also reported functional deficits
of RDN via measurable abnormal-
ities in electroretinography (ERG)
and loss of contrast sensitivity and
dark adaptation."”

Anthony Adams, OD, PhD, and
colleagues recently studied ERGs in
subjects with diabetes but no base-
line DR and found that early ERG
changes can predict if and where
future DR, such as microaneu-
rysms, will develop.'® Investigations
in both animal and human models
have strongly supported the idea that
RDN is a separate disease process
from diabetic microvasculopathy, but
none have established which came
first.

The need to better determine
whether RDN or diabetic microvas-
culopathy occurs first is clear, be-
cause this can have profound effects
on how clinicians manage people
with diabetes and what the focus of
research on prevention of vision loss
should be. The results could also im-
pact the relationship of diabetes-re-
lated eye changes to other neural
changes in the peripheral and central
nervous systems.

Based on the classic World Health

Longitudinal OCT Analysis of Thinning
0.35

= 0.3 I

€ 0.25

=3

= 0.2

P oo

=

.— -

5 0.05 = L

g 0

= RNFLE:;?Li:Z?' and GCL+PL parafoveal
“ Age-related 0.05 0.07
i Diabetic patients 0.25 0.29

Figure 2. Progressive neuroretinal thinning (per year) in people with diabetes’ far
surpasses age-related thinning in people without diabetes.

Organization (WHO) screening cri-
teria applicable to all conditions,
RDN would not currently qualify.®®
Currently, WHO recommendations
for detecting or screening for diabet-
ic retinopathy include various modal-
ities such as photography and dilated
fundus examination.” Although no
known treatment or way to prevent
RDN exists, expansion of these pro-
tocols to include evaluation of RDN
may be warranted in the future.

Human Studies of RDN

To better understand the relative
timing of whether RDN or micro-
vasculopathy occurs first, we evalu-
ated retinal changes in humans with
diabetes and in two different mouse
models.! We studied human eyes via
a prospective OCT analysis study as
well as histological analysis of donor
eyes of people with diabetes com-
pared to controls. In both of these
studies, the subjects with diabetes
had no DR or minimal signs.

Our prospective study involved
a cohort of 45 people with diabetes
with no or minimal DR, following
them with annual OCT analysis over
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an average of 73 months. Subjects
had a mean HbAlc of 8.2 percent
at baseline. We performed regular
measurements of HbAlc, color fun-
dus photography and OCT imaging.
Subjects developed significant inner
retinal thinning over the course of
the study regardless of their DR sta-
tus (Figure 1, page 33).

NFL thinning occurred at an av-
erage rate 0.25 pm/year; parafoveal
GCL+IPL thinning occurred at a
rate of 0.29 pm/year, after correction
for age, sex, HbAIC status, DR sta-
tus, blood pressure, DR progression
and duration of diabetes. This thin-
ning was statistically significant when
compared to the normal age-related
rate of thinning, and was readily ap-
parent over the duration of the study
(Figure 2).

Using the same methods, our col-
laborators previously established the
normal rate of age-related thinning
of the NFL and GCL at 0.05 pm/
year and 0.07 pm/year respectively.®
We found that neuroretinal thinning
correlated with the duration of dia-
betes before inclusion, but we found
no correlation between HbAlc level
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Figure 3. The average retinal nerve fiber layer thickness of cadaveric human eyes with diabetes but no or minimal diabetic
retinopathy was significantly thinner than controls (A) (* indicates p-value <0.05), but retinal capillary densities were not
significantly different between the same human donor subjects (B).!

and development of RDN.

In donor eyes of people with di-
abetes but no or minimal DR, we
compared neuroretinal thickness
to similarly aged controls without
diabetes. The NFL was found to
be significantly thinner in the DM
eyes, 17.3 pum, compared to controls,

noted no statistically significant dif-
ference in retinal capillary density
between the two groups, indicating a
lack of microvascular damage. Thus,
there is RDN in human donor eyes
of people with diabetes that do not
have clinical manifestation of DR or
detectable microvascular changes on

Timing of RDN and Diabetic
Microvasculopathy

In this same study, we evaluated
RDN in two mouse models,' the
findings of which corroborated the
human data. A streptozotocin-in-
duced mouse model of type 1 DM
was used to show an average retinal

30.4 pm (p=0.03) (Figure 3).! We histological analysis. thinning of 17.5 percent and 39.2
A Thickness of NFL+GCL (pm) B Thickness of NFL+GCL (pm)
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Figure 4. Streptozotocin-induced diabetic mice had significantly thinner nerve fiber layer and ganglion cell layer (NFL+GCL) than
age-matched controls at both six weeks and 20 weeks after induction (A). Comparison of NFL+GCL thicknesses in db/db knockout
mice (spontaneously diabetic) against age-matched controls at ages 10 and 16 weeks showed a less-significant difference (B).'
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percent at six weeks and 20 weeks,
respectively, using OCT analysis
when compared to age-matched
controls. Ganglion-cell density de-
creased as well, though there was no
presence of diabetic microvasculop-
athy via histological analysis (loss of
pericytes or acellular capillaries) at
any time point in either group.!

Because some authors have sug-
gested that streptozotocin itself
could cause neural damage, we
looked at a second model of mice
that had spontaneous diabetes mel-
litus due to genetic mutation. In this
db/db knockout mouse model that
simulates type 2 diabetes, we com-
pared retinal thickness against age-
matched controls via OCT. The db/
db mice were again found to have
significantly thinner NFL+GCL by
13.9 percent and 20.1 percent at 10
weeks and 16 weeks of age, respec-
tively (Figure 4, page 35).

These findings support the notion
that RDN occurs before, and is inde-
pendent of, diabetic microvasculopa-
thy. For a more detailed description
of our methods and results, please
see the article we co-authored earlier
this year in the Proceedings of the
National Academy of Sciences of the
United States of America.'

Future Trends in Management
If duration of diabetes could be
found to correlate with clinically
meaningful loss of function after a
certain period of time, further stud-
ies could be useful in establishing
monitoring guidelines and recom-
mendations. Since ERG has been
shown to predict development and
location of DR, it could prove useful
for early risk stratification and fol-
low-up evaluation of people with di-
abetes with no baseline DR on exam.
Knowing who will develop micro-
vasculopathy, and specifically when,
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is potentially useful for patient man-
agement. It may also be informa-
tive to compare perimetric analysis
of patients with diabetes and those
with glaucoma and similar amounts
of NFL and GCL loss to determine if
similar deviations exist. A study from
our institution has shown a differ-
ence of 5 to 8§ pm of the NFL and 1
to 8 pm of the GCL in patients with
early vs. severe stages of glaucoma,
and that these changes impart mean-
ingful perimetric deficits.®

The use of OCT and
OCT angiography for
early detection could
provide an opportunity
for a timely and
economically feasible
study to investigate
preventative therapies
early in the disease.

Based on data presented previous-
ly, diabetes patients could reach a
level of retinal thinning near severe
glaucoma over the course of 10 to
20 years. Because perimetry is used
routinely to track glaucomatous pro-
gression, it may have a role in the
assessment of DR, specifically long-
standing RDN.

Currently we have no known
agents to stop the development of
RDN, though some candidates ex-
ist.” Now that we know that RDN
precedes microvasculopathy, any
neuroprotective agent that slows the
progression of RDN may prove use-
ful in concurrently slowing the de-
velopment of microvasculopathy and
severe vision-threatening DR if such

a causal relationship exists.

The use of OCT and OCT angi-
ography for early detection could
provide an opportunity for a timely
and economically feasible study to
investigate preventative therapies
early in the disease.

A Paradigm Shift

These findings present a signifi-
cant evolution in our understand-
ing of the pathophysiology of how
diabetes affects the retina, and has
implications for all diabetes-relat-
ed complications. Much current lit-
erature supports systemic diabetic
neuropathy as an independent isch-
emic process. Our published data
supports the thought that RDN is
not ischemic in origin, but is instead
an antecedent process that has the
potential to be a causal factor in DR
and microvasculopathy in the retina
and elsewhere.

As the study of diabetic neuropa-
thy continues, retina specialists are
afforded a unique opportunity for
analysis, given our current modes of
visualizing retinal disorders. As our
knowledge develops, it may become
important to use spectral domain
OCT analysis to quantify RDN re-
gardless of the presence of DR in
people with diabetes. This knowl-
edge could alter practice patterns
and provide a turning point in the
management and understanding of
the disease. ®
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NORTH OF THE BORDER

'Soup & Sandwich’ Silicone Oil Removal

Skimming technique avoids consequences of other approaches.
By Rachel Trussart, MID, FRCSC, Mark S. Mandelcorn, MID, FRCSC,
Efrem D. Mandelcorn, MID, FRCSC, and Robert G. Devenyi, MD, MBA, FRCSC, FACS

ince its introduction in the

1960s, retina surgeons have

broadly used silicone oil as

an effective retinal tampon-
ade in the repair of complex retinal
detachment.! The surface tension of
silicone oil confers its ability to act
as an endotamponade by reopposing
the neurosensory retina to the retinal
pigment epithelium.

However, more recent reports
have been published of significant
visual deterioration following remov-
al of silicone oil, and even of inex-
plicable and unanticipated sudden
vision loss after uncomplicated sili-
cone oil removal. Here, we describe
the “soup-and-sandwich” technique
we've used to remove silicone oil that
may help avoid these vision-threat-
ening complications.

Potential Consequences
Of Silicone Oil

Over the past few decades, several
studies have established the good in-
traocular safety profile of silicone oil
in vitreoretinal surgery while rarely
reporting toxic effects to the human
retina.>® Only a small number of pa-
pers have brought to light concerns
over potential harmful consequences
of silicone oil on animal retinal struc-
tures, particularly in longstanding
use.*” However, secondary anteri-
or-segment complications to intra-
ocular silicone oil, such as glaucoma,
keratopathy and cataract, are well

recognized.®
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Since it can adversely affect near-
ly all ocular structures, silicone oil
emulsification is a clinically serious
complication. Moreover, in the emul-
sified state, silicone oil may not pro-
vide an optimal internal tamponade
across the retinal surface. The dura-
tion of silicone oil in the eye, mainly
after one year, seems to influence the
propensity for emulsification.” For
these reasons, expert retinal surgeons
recommend removing the silicone
oil when successful reattachment is
accomplished and the retinal status
appears to be clinically stable. The
optimal timing remains controver-
sial, usually ranging from three to 12
months.

The Pan American Collaborative
Retina Study described significant
visual deterioration following remov-
al of silicone oil mostly secondary to
retinal re-detachment, proliferative
vitreoretinopathy and vitreous hem-
orrhage from proliferative diabetic
retinopathy.'” Other reports have
emerged of inexplicable and unantici-
pated sudden vision loss after uncom-
plicated removal of silicone oil."'-!*
The published cases were originally
fovea-sparing retinal detachment that
remained attached during the entire
surgery. These reports documented
good visual acuity in these patients
following initial vitrectomy and prior
to oil extraction. None suffered from
re-detachment, proliferative vitreo-
retinopathy, macular edema or epiret-
inal membrane.

View the Video

Drs. Trussart, Mark and Efrem Mandelcorn and Devenyi
describe the ‘soup and sandwich’ technique for removal of
silicone oil in this video available at: hitp://bit.ly/2dV02al

Figure 1. The relative density of
silicone oil creates an incomparable
air-liquid interface. The essence

of our technique is to significantly
improve silicone oil extraction by
removing the thin layer of oil that

is gathering on the interface, like
skimming fat from soup broth (inset).
Inset image: Brandon Matzek/Kitchen
Konfidence

No other pathology could explain
the vision loss. The incidence of this
unexpected result ranges from 3 to
30 percent and appears to be linked
to prolonged tamponade. The visu-
al reduction seems to be severe and
permanent. Different authors have
suggested hypotheses to explain the
underlying mechanism of the phe-
nomenon, but the exact etiology of
this sudden vision loss remains un-
certain,'6-18

This phenomenon has implica-
tions for vitreoretinal specialists and
leads one to consider what needs to
be done to avoid it. Surely, one must
take special care to ensure a silicone
oil evacuation that is as complete as
possible, but this can sometimes be
challenging. In fact, when infusing
basic salt solution (BSS) in the vitre-



ous cavity, the silicone oil floats ante-
riorly and has a tendency to gather in
the periphery, out of the range of the
wide-angle viewing system.

Our silicone oil removal technique
takes advantage of its physical proper-
ties. With the specific gravity of 0.97,
silicone oil is lighter than BSS but
heavier than air. This creates an in-
comparable air-liquid interface that
allows the vitreoretinal surgeon to
significantly improve silicone oil ex-
traction by skimming away a thin lay-
er of oil collecting on this interface,
much like skimming the fat off of
soup stock (Figure 1).

Surgical Technique

For our technique, we employ a
standard three-port pars plana ap-
proach using a wide-angle viewing
system. The silicone oil is aspirated
actively using a 23-gauge automated
viscous extraction device (Alcon Con-
stellation) while infusing BSS (Figure
2A). The vitrectomy machine is set
with a vacuum rate at 650 mmHg
and with an intraocular pressure at
25 mmHg,

To improve the removal of silicone
oil from the vitreous cavity, we pre-
form an air-fluid exchange using a
back-flush cannula. With the patient
in the supine position, the air inject-
ed pushes back the silicone oil to-
ward the posterior pole, sandwiching
it between the air and the BSS (Fig-
ure 2B). This method is also handy in
the presence of confined emulsified
silicone oil droplets in the retro-iris
plane.

To remove the oil overlay gather-
ing on the interface, it is essential to
place the tip of the back-flush cannula
at the level of the air-fluid interface
where a thin film of silicone oil can be
observed.

Once the air-fluid exchange is tak-
en down to the optic nerve, the vit-

Figure 2. Employing a standard three-port pars plana approach, the silicone oil is
aspirated actively using a 23-gauge automated viscous extraction device while
infusing basic salt solution (BSS) (A). Then an air-fluid exchange using a back-
flush cannula is performed (B). The air injected pushes back the silicone oil
toward the posterior pole, sandwiching it between the air and the BSS. The tip of
the back-flush cannula is maintained at the level of the air-fluid interface where
the surgeon can see a thin film of silicone oil.

reous cavity is partially infused with
BSS. This essentially rinses the retinal
surface of residual silicone oil that
re-accumulates as BSS fluid refills the
vitreous cavity. Be cautious during
this step to re-infuse BSS at a low flow
rate to avoid the stream of infusing
BSS from creating an iatrogenic ret-
inal break. The remaining air acts as
a barrier by precluding the residual
oil from traveling anteriorly again. In
a similar manner, multiple sequential
air-fluid exchanges are completed un-
til all the oil has been skimmed off.

This silicone “soup-and-sandwich”
skimming technique results in im-
proved and more complete silicone
oil removal. @

Dr. Trussart is a vitreoretinal sur-
gery fellow at the University of Toron-
to. Drs. Mark Mandelcorn, Ephrem
Mandelcorn and Devenyi are attend-
ing vitreoretinal surgeons at the To-
ronto Western Hospital, Donald K.
Johnson Eye Institute, University of
Toronto.
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REFERENCES

1. Gonvers M. Temporary silicone oil tamponade in the management
of retinal detachment with proliferative vitreoretinopathy. Am J

Ophthaimol.1985;100:239-245.

2. Inoue M, Iriyama A, Kadonosono K, Tamaki Y, Yanagi Y. Effects of
perfluorocarbon liquids and silicone oil on human retinal pigment
epithelial cells and retinal ganglion cells. Retina. 2009;29:677-681.
3. Lucke KH, Foerster MH, Lagua H. Long-term results of vitrectomy
and silicone oil in 500 cases of complicated retinal detachments.
Am J Ophthalmol. 1987;104:624-633.

4. Leaver PK. Vitrectomy and fluid/silicone oil exchange for giant
retinal tears: 10 years follow up. Ger J Ophthalmol. 1993;2:20 -30.
5. Mandelcorn E, Howarth D, Mandelcorn M. Silicone oil-induced
bilateral granulomatous uveitis. Can J Ophthalmol. 2010;45: 288-
289

6. Pastor JC, Lopez MI, Saomil MA, Refojo MF. Intravitreal silicone
and fluorosilicone oils: pathologic findings in rabbit eyes. Acta
Ophthalmol (Copenh). 1992;70:651-658.

7. Papp A, Kiss EB, Timar O, et al. Long-term exposure of the
rabbit eye to silicone oil causes optic nerve atrophy. Brain Res Bull.
2007;74:130-133.

8. Patel AV, Papakostas TD, Elliot D. Silicone oil emulsification in
retina surgery. Retina Today. 2015;6:29-32.

9. Barca F, Caporossi T, Rizzo S. Silicone oil: Different physical
proprieties and clinical applications. BioMed Res Int. 2014;502143;
epub 2014 June 11.

10. Alpizar-Alvarez N, Wu L, Roca JA, et al. Unexplained visual
loss following silicone oil removal. Results of the Pan American
Collaborative Retina Study (PACORES) Group. Invest Ophthalmol Vis
Sci. 2014;55:2335.

11. Moya R, Chandra A, Banerjee PJ, Tsouris D, Ahmad N, Charteris
DG. The incidence of unexplained visual loss following removal of
silicone oil. Eye. 2015;29:1477-1482.

12. Shalchi Z, Mahroo 0A, Shunmugam M, Mohamed M, Sullivan
PM, Williamson TH. Spectral domain optical coherence tomography
findings in long-term silicone oil-related visual loss. Retina.
2015;35:555-563.

13. Scheerlinck LM, Schellekens PA, Liem AT, Steijns D, Leeuwen
Rv. Incidence, risk factors, and clinical characteristics of
unexplained visual loss after intraocular silicone oil for macula-on
retinal detachment. Retina. 2016;36:342-350.

14. Newsom RSB, Johnston R, Sullivan PM, Aylward GB, Holder GE,
Gregor ZJ. Sudden visual loss after removal of silicone oil. Retina
2004;24:871-877.

15. Cazabon S, Groenewald C, Pearce IA, Wong D. Visual loss
following removal of intraocular silicone oil. Br J Ophthalmol.
2005;89:799-802.

16. Dogramaci M, Williams K, Lee E, Williamson TH. Foveal light
exposure is increased at the time of removal of silicone oil with
the potential for phototoxicity. Graefes Arch Clin Exp Ophthalmol.
2013;251:35-39.

17. Winter M, Eberhardt W, Scholz C, Reichenbach A. Failure
of potassium siphoning by Muller cells: a new hypothesis of
perfluorocarbon liquid-induced retinopathy. Invest Ophthalmol Vis
Sci. 2000;41:256-261.

18. Asaria RHY, Kon CH, Bunce C, et al. Silicone oil concentrates
fibrogenic growth factors in the retro-oil fluid. Br J Ophthalmol.
2004;88:1439-1442.

RETINA SPECIALIST | NOVEMBER 2016



CODING COMMENTARY

Handling Overdill for Single-Use Drugs

What CMS expects for documentation and reporting of leftover anti-VEGF drugs.

e continue to receive
calls regarding the
best way to document
and code for non-com-
pounded intravitreal anti-VEGF
agents like Eylea (aflibercept, Re-
generon) and Lucentis (ranibizum-
ab, Genentech). The confusion in-
volves documenting the disposal of
the overfill, and whether reporting
that disposal is required on a claim
to Medicare.

Some of the injectable drugs that a
retina practice uses contain a signifi-
cant volume of overfill and creative
offices occasionally inquire about us-
ing the overfill and/or billing it to a

third-party payer.

CMS Sows Seeds of Confusion

In June 2016, the Center for
Medicare and Medicaid Services
(CMS) created confusion when
it published Transmittal 3538 on
the use of modifier JW, defined as
“Drug amount discarded/not ad-
ministered to any patient.” The
transmittal stipulates:

Effective January 1, 2017, when
processing claims for Part B
drugs and biologicals (except
those provided under CAP), the
use of the JW modifier to iden-
tify unused drugs or biologicals
that are appropriately discarded
is required.

The transmittal further requires
providers to document any discarded
drug in the chart, stating:

Also, effective January 1, 2017,

providers are required to docu-

ment the discarded drug or bi-
ological in the patient’s medical
record.!

Since the release of the transmit-
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tal, we are receiving questions like:
“Do I have to report the discard-
ed overfill on a claim?” and “Do
I have to document the overfill in
the chart?” Here, I'll provide some
answers.

Role of JW Modifier

The transmittal failed to provide
clarity regarding the reporting of
discarded drug related to manu-
facture overfill vs. discarded drug
included in the Food and Drug Ad-
ministration-labeled volume/dos-
age. In August 2016, CMS released
an FAQ discussing the JW Modifier
and Transmittal 3538. This aimed
to clarify the confusion the trans-
mittal raised, stating, “The modi-
fier is not required if no discarded
drug is being billed to any payer.”
The FAQ further stated, “The JW
modifier must not be used to report
overfill wastage.”

CMS provides guidance regard-
ing discarded drugs and biologicals.
The Medicare Claims Processing
Manual (MCPM) Chapter 17 §40,
“Discarded Drugs and Biologicals,”
states:

When a physician, hospital or
other provider or supplier must
discard the remainder of a sin-
gle-use vial or other single-use
package after administering a
dose/quantity of the drug or bio-
logical to a Medicare patient, the
program provides payment for
the amount of drug or biological
discarded as well as the dose ad-
ministered, up to the amount of
the drug or biological as indicat-
ed on the vial or package label ?

As you can see, CMS provides
reimbursement for wasted or dis-

carded drugs. However, MCPM
stipulates reimbursement for the
discarded drug up to the amount
on the package label. The amount
of drug enumerated on the pack-
age label does not include manu-
facturer overfill. CMS reimburses
drugs based on average sales price
(ASP), determined by using the
amount of product listed on the
FDA-approved label. The final rule
for the 2011 Medicare Physician
Fee Schedule (MPFS) addressed
the ASP calculation and intention-
al overfills in 42 Code of Feder-
al Regulations (CFR) Chapter IV
§414.904()(3):*

(i)CMS calculates an average
sales price payment limit based
on the amount of product includ-
ed in a vial or other container as
reflected on the FDA-approved
label.

(ii) Additional product contained

in the vial or other container does

not represent a cost to providers
and is not incorporated into the

ASP payment limit.

(iii) No payment is made for

amounts of product in excess of

that reflected on the FDA-ap-
proved label.

The comments section of 42 CFR
addresses the issue of overfill billing
directly by stating:

In accordance with our current
policy, as explained above, pro-
viders may not bill Medicare for
overfill harvested from single-
use containers, including overfill
amounts pooled from more than
one container, because that over-
Sl does not represent a cost to the
provider.*

Clearly, only the amount on the



FDA-approved package label is re-
imbursed as part of the ASP.

Documenting the Overfill
We receive further questions
about what, if anything, should be
documented regarding the disposal
of the overfill. The same FAQ also
discusses the required documenta-
tion for discarded drugs:
CMS expects that providers and
suppliers will maintain accurate
(medical and/or dispensing) re-
cords for all beneficiaries as well
as accurate purchasing and in-
ventory records for all drugs that
were purchased and billed to
Medicare.?
Single-dose vials, like Lucentis

and Eylea used per the FDA la-
bel, do not contain any billable dis-
carded drug. However, to avoid any
probing questions from third-party
payers, chart notes and operative
reports should include notations
regarding the discarded overfill.

Most physicians delivering intra-
vitreal injections have detailed tem-
plates describing the procedure,
including the dosage administered.
We recommend adding a statement
to the template or operative report
about the discarded overfill, such
as, “Manufacturer overfill was ap-
propriately discarded.”

There is significant confusion re-
garding the reporting and chart doc-
umentation of wasted and discarded

drugs. When the waste represents
manufacturer overfill, document
the disposal in the chart/operative
report, but do not add it to the claim
using the JW modifier. ®
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Shaping Watson Computing for the Clinic

Cognitive imaging in ophthalmology could be about a year away.

Here’s what it might look like.

n about a year retina spe-
cialists may have a new
clinical tool in the form of
cognitive imaging that uti-
lizes the computing power of
IBM’s legendary Watson. IBM
has drawn 15 medical cen-
ters and medical device and
technology companies into its
Watson Health medical im-
aging collaborative, with Top-
con Corp. and ifa Systems AG
representing ophthalmology.

First Up: Diabetic
Retinopathy

Ophthalmologist P. Lloyd
Hildebrand, MD, FACS, CEO
of ifa subsidiary Inoveon and
the point person in overseeing
the development work in oph-
thalmology, says that imaging
analytics for diabetic retinopa-
thy is the first project the Wat-
son Health development team
is working on.

“That involves basically gath-
ering representative images
with all the biomarkers of the
disease, teaching the machines to do
algorithmic analyses, and then being
able to integrate all those analyses
to determine the severity of the dis-
ease,” he says. Topcon acquired 50.1
percent of ifa Systems, a developer
of health information technology for
ophthalmology, last year.

During a presentation in the Tech-
nology Pavilion at the American
Academy of Ophthalmology meeting
last month in Chicago, Steve Tolle of
IBM Watson Health said the idea is
to bring information stored in tens
of millions of patient records to the
clinic. “What if T could present to

RETINA SPECIALIST | NOVEMBER 2016

s
S
D
£L
=,
Q
N
E—
(1]
S
>
M

The headquarters of Watson Health in Cambridge, Mass.

you, as you treat a patient, data on
thousands of patients with the same
exact condition?” Tolle said. “Not
from graphics, but based on the
same exact lesion, the same exact
disease. What would you do with that
information?”

Watson’s ‘Voracious’ Appetite
To ramp up, Watson is digesting
massive amounts of data. “We’ve run
10 million images already through
‘Watson, so Watson can now automat-
ically detect what organ it’s looking at
and in some cases what condition the
organ is in,” Tolle said at the AAO.

“Voracious™ is how Dr. Hildeb-
rand describes Watson’s appe-
tite for data. “It can read 40
million documents in about 15
seconds,” he says. “That means
it can read the entire annual
ophthalmic literature in less
than a second.”

Dr. Hildebrand says the
development team envisions
three features: a single-screen
presentation of chart summa-
ries and key patient informa-
tion; a tool that identifies gaps
in care and provides algorithms
that include clinical guidelines;
and a clinical decision support
system that provides probabil-
ities and optimal pathways for
differential diagnoses. “This is
intended to be a clinical tool,
not a physician replacement,”
Dr. Hildebrand says.

The final piece of the soft-
ware development is creating
a comprehensive knowledge
base of ophthalmology. “That’s
probably the more challenging
piece to build,” says Dr. Hil-
debrand. “That’s a matter of gath-
ering all the concepts and linking
them in a knowledge tree so that that
knowledge base can help drive all the
other applications.”

Dr. Hildebrand expects the first
iteration of the Watson Health cog-
nitive imaging tool in ophthalmology
to be available by this time next year,
depending on the Food and Drug
Administration, which may have to
review and approve some of the ap-
plications before they hit the market.
The IBM commercialization team is
working on that regulatory aspect,
he says. ®
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CLINICAL TRIAL CLOSEUP
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Can Brimonidine Reduce GA Progression”

Phase IIA trial shows potential of its neuroprotective properties for retinal disease.

llergan’s brimonidine is

best known in glaucoma

as the IOP-lowering agent

Alphagan, but results of
a Phase IIA trial reported at the
American Academy of Ophthal-
mology meeting showed the drug,
when injected into the eye in an
Ozurdex-like intravitreal implant,
showed some efficacy in reducing
the progression of geographic at-
rophy in dry age-related macular
degeneration.!

William R. Freeman, MD, distin-
guished professor of ophthalmol-
ogy, director of the Jacobs Retina
Center and vice chairman of the
ophthalmology department at the
Shiley Eye Center at the University
of California, San Diego, reported
results of the Phase ITA randomized
trial of brimonidine DDS (for drug
delivery system) implanted into the
vitreous every six months in patients
with geographic atrophy (GA) from
dry AMD.

The trial compared a placebo and
two dosing levels of first-genera-
tion brimonidine DDS tartrate in
a 22-gauge implant at doses of 132
pm and 264 pm. The primary end-
point was change from baseline in
GA area based on fundus photogra-
phy, not visual acuity, and Dr. Free-
man explains why: “One problem
with geographic atrophy is that it
continues to expand and visual acui-
ty remains 20/20 even as the disease
progresses, until it affects the foveal
center. If you stop the disease from
progressing, it will never affect visu-
al acuity.”

The Phase IIA trial reported that
at one year, the low-dose group
showed a 19-percent reduction in
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lesion growth rate compared to pla-
cebo, the high-dose group a 28-per-
cent reduction, Dr. Freeman says.
Here, he discusses the trial.

The mechanism of action in
his own words:

The cytoprotective and neuropro-
tective properties of brimonidine
as an alpha-adrenergic drug have
been well-documented, although
the exact mechanism is not fully
understood. It has been shown to
protect against retinal degeneration
in rodent studies, and to protect
against toxicity in retinal pigment
epithelium cells and other types of
retina cells, including neurons.

When applied as a topical drop
to the front of the eye, not enough
active ingredient gets to the back of
the eye to protect retinal cells, and
no treatment exists to halt dry AMD
progression to GA. The purpose of
the Phase ITA trial, and the Phase
IIB trial that has already enrolled,
is to determine if brimonidine can
protect RPE and photoreceptors.

The thinking behind brimonidine
DDS is to administer injections less
frequently than the monthly sched-
ule for anti-VEGF agents. The
Phase IIB trial will use a schedule of
once every three months.

The advantage of a
sustained-delivery insert:

Brimonidine DDS dissolves just
as the Ozurdex dexamethasone im-
plant does. Both use the Novadur
solid polymer drug delivery system,
made of a PLGA intravitreal solid
polymer matrix that slowly degrades
to lactic acid and glycolic acid, leav-
ing no residue in the eye.

The advantage of the implant is
that it sustains therapeutic levels
of drug in the retina, whereas with
an injection the drug levels drop
very rapidly. The implant is injected
through the pars plana and floats
around in the vitreous, rarely inter-
fering with vision.

The Novadur system is already
FDA-approved, but brimonidine is
not approved for treatment of AMD
and other retinal diseases.

The take-home of the Phase
lIA trial:

The major finding is that brimoni-
dine DDS appears to slow down the
rate of progression of geographic
atrophy, and that the higher dose
slows it more so than the lower
dose. This trial showed a definite
dose response.

The other key trial finding:

The trial found the implant has a
safety profile similar to Ozurdex; the
only adverse effect was the expected
mild irritation around the injection
site.

What’s next:

The Phase IIB trial, known as the
BEACON trial, uses a second-gen-
eration formulation of brimonidine
DDS that should deliver more drug
to the retina: a dose of 400 pm of
free-base brimonidine in a 25-gauge
implant. If the results from BEA-
CON are encouraging, the next step
would be a large Phase III trial. ®
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MEDICAL RETINA
FELLOWS FORUM

A Heads-up, 3D View
(Continued from page 19)

display screen is directly in front of the
surgeon, but this forces the assistant
surgeon to turn his or her head 90 de-
grees, which may make assisting with
surgical maneuvers more difficult.

Most of us have not had the op-
portunity to try out this digital heads-
up system. But these valuable pearls
from pioneering surgeons who use it
routinely can demonstrate how tech-
nology would perform in your oper-
ating room. We are stepping through
a gateway toward a digital revolution
in surgical visualization, and I am cer-
tainly excited for the future. ®

Dr. Hahn is an associate at New
Jersey Retina in Teaneck. Drs. Todor-
ich and Thanos are second-year vit-
reoretinal surgery fellows at Associat-
ed Retinal Consultants and Oakland
University William Beaumont School
of Medicine, Rochester, Mich. Drs.
Ruby and Williams are partners at
Associated Retinal Consultants/Oak-
land University William Beaumont
School of Medicine, where Dr. Wil-
liams is chair of the Department of
Ophthalmology.

DISCLOSURES: Dr. Williams is a
consultant for Alcon. The other co-au-
thors had no conflicts to disclose.

View the Video

Watch Drs. Todorich and Williams
perform primary
and complex
vitreoretinal
surgical maneu-
vers including
macular

cases, diabetic
total-retinal detachment dissections and
a complex proliferative vitreoretinopathy
case using the NGENUITY 3D viewing
system. Available at: bit.ly/2edaYUf.

A Common Masquerade In AMD (Continued from page 15)

from the RPE and trapped within a
lipid-laden, hydrophobic Bruch’s
membrane. However, the exact
mechanisms remain unproven.

Regardless, these lesions occur fre-
quently and need to be recognized as
masquerading as neovascular AMD.
Moreover, these lesions demonstrate
that the term “dry” AMD is a misno-
mer and should be avoided. Perhaps
more appropriate terminology would
be non-neovascular and neovascular
AMD.

When subretinal fluid overlies
the top of a PED, rather than on
the edge of the PED, without asso-
ciated intraretinal fluid, blood or a
notch, then most likely the PED is
not vascularized and will not respond
to anti-VEGF therapy. Proceed with
caution. @

Figure 3. Color fundus
photography of the left eye (A)
demonstrates central pigment
epithelial detachment with
adjacent drusen. Spectral-domain
optical coherence tomography
images at the fovea (B1-Bb) at
baseline, and months five (after
five aflibercept injections), 13
(after three more injections), 20
(after two more injections) and
26 (after three more injections),
respectively, show the size of the
PED and overlying subretinal fluid
remain relatively unchanged.
SD-0CT angiography does not
show any sign of
neovascularization (C1-C3).
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G\ EYLEA
y (aflibercept) Injection
For Intravitreal Injection

BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION

FOR COMPLETE DETAILS, SEE FULL PRESCRIBING INFORMATION.
TINDICATIONS AND USAGE

EYLEA® (aflibercept) Injection 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) in Patients with DME.

2 DOSAGE AND ADMINISTRATION

2.1 Important Injection Instructions. For ophthalmic intravitreal injection. -«

EYLEA must only be administered by a qualified physician.

2.2 Neovascular (Wet) Age-Related Macular Degeneration (AMD).
The recommended dose for EYLEA is 2 mg (0.05 mL or 50 microliters)
administered by intravitreal injection every 4 weeks (monthly) for the first
12 weeks (3 months), followed by 2 mg (0.05 mL) via intravitreal injection
once every 8 weeks (2 months). Although EYLEA may be dosed as frequently
as 2 mg every 4 weeks (monthly), additional efficacy was not demonstrated
in most patients when EYLEA was dosed every 4 weeks compared to every
8 weeks. Some patients may need every 4 week (monthly) dosing after the
first 12 weeks (3 months).

2.3 Macular Edema Following Retinal Vein Occlusion (RVO). The
recommended dose for EYLEA is (0.05 mL or 50 microliters) administered
by intravitreal injection once every 4 weeks (monthly).

2.4 Diabetic Macular Edema (DME). The recommended dose for EYLEA
is (0.05 mL or 50 microliters) administered by intravitreal injection every
4 weeks (monthly) for the first 5 injections followed by 2 mg (0.05 mL)
via intravitreal injection once every 8 weeks (2 months). Although EYLEA
may be dosed as frequently as 2 mg every 4 weeks (monthly), additional
efficacy was not demonstrated in most patients when EYLEA was dosed
every 4 weeks compared to every 8 weeks. Some patients may need every
4 week (monthly) dosing after the first 20 weeks (5 months).

2.5 Diabetic Retinopathy (DR) in Patients with DME. The recommended
dose for EYLEA is 2 mg (0.05 mL or 50 microliters) administered by
intravitreal injection every 4 weeks (monthly) for the first 5 injections,
followed by 2 mg (0.05 mL) via intravitreal injection once every 8 weeks
(2 months). Although EYLEA may be dosed as frequently as 2 mg every
4 weeks (monthly), additional efficacy was not demonstrated in most
patients when EYLEA was dosed every 4 weeks compared to every 8 weeks.
Some patients may need every 4 week (monthly) dosing after the first
20 weeks (5 months).

2.6 Preparation for Administration. EYLEA should be inspected
visually prior to administration. If particulates, cloudiness, or discoloration
are visible, the vial must not be used. Using aseptic technique, the intravitreal
injection should be performed with a 30-gauge x %-inch injection needle.
For complete preparation for administration instructions, see full prescribing
information.

2.7 Injection Procedure. The intravitreal injection procedure should be
carried out under controlled aseptic conditions, which include surgical
hand disinfection and the use of sterile gloves, a sterile drape, and a sterile
eyelid speculum (or equivalent). Adequate anesthesia and a topical broad-
spectrum microbicide should be given prior to the injection.

Immediately following the intravitreal injection, patients should be monitored
for elevation in intraocular pressure. Appropriate monitoring may consist of a
check for perfusion of the optic nerve head or tonometry. If required, a sterile
paracentesis needle should be available.

Following intravitreal injection, patients should be instructed to report any
symptoms suggestive of endophthalmitis or retinal detachment (e.g., eye
pain, redness of the eye, photophobia, blurring of vision) without delay (see
Patient Counseling Information).

Each vial should only be used for the treatment of a single eye. If the
contralateral eye requires treatment, a new vial should be used and the sterile
field, syringe, gloves, drapes, eyelid speculum, filter, and injection needles
should be changed before EYLEA is administered to the other eye.

After injection, any unused product must be discarded.

3 DOSAGE FORMS AND STRENGTHS

Single-use, glass vial designed to provide 0.05 mL of 40 mg/mL solution
(2 mg) for intravitreal injection.

4 CONTRAINDICATIONS

EYLEA is contraindicated in patients with

« Ocular or periocular infections

* Active intraocular inflammation

« Known hypersensitivity to aflibercept or any of the excipients in EYLEA.
Hypersensitivity reactions may manifest as 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). 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
Dosage and Administration and Patient Counseling Information).

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). Sustained increases in intraocular pressure
have also been reported after repeated intravitreal dosing with vascular
edothelial growth factor (VEGF) inhibitors. Intraocular pressure and the
perfusion of the optic nerve head should be monitored and managed
appropriately (see Dosage and Administration).

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. 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 adverse reactions are discussed in greater detail in the
Warnings and Precautions section of the labeling:

Endophthalmitis and retinal detachments

Increased intraocular pressure

Thromboembolic events

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 2711 patients treated with EYLEA constituted the safety population
in seven phase 3 studies. Among those, 2110 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 floaters, intraocular
pressure increased, and vitreous detachment.

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,
active-controlled clinical studies (VIEW1and VIEW2) for 12 months.

Table 1: Most Common Adverse Reactions (=1%) in Wet AMD Studies
Active Control
Adverse Reactions (;=Y1I§£4) (ranibizumab)
(N=595)

Conjunctival hemorrhage 25% 28%
Eye pain 9% 9%
Cataract % %
Vitreous detachment 6% 6%
Vitreous floaters 6% %
Intraocular pressure increased 5% 7%
Ocular hyperemia 4% 8%
Corneal epithelium defect 4% 5%
Se;t?](;ll;ﬁgnt of the retinal pigment 3% 3%
Injection site pain 3% 3%
Foreign body sensation in eyes 3% 4%
Lacrimation increased 3% 1%
Vision blurred 2% 2%
Intraocular inflammation 2% 3%
Retinal pigment epithelium tear 2% 1%
Injection site hemorrhage 1% 2%
Eyelid edema 1% 2%
Corneal edema 1% 1%

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

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

Table 2: Most Common Adverse Reactions (=1%) in RVO Studies
Adverse Reactions CRVO BRVO
EYLEA | Control | EYLEA | Control
(N=218) | (N=142) | (N=91) | (N=92)
Eye pain 13% 5% 4% 5%
Conjunctival hemorrhage 12% 1% 20% 4%
Intraocular pressure increased 8% 6% 2% 0%
Corneal epithelium defect 5% 4% 2% 0%
Vitreous floaters 5% 1% 1% 0%
Ocular hyperemia 5% 3% 2% 2%
Foreign body sensation in eyes 3% 5% 3% 0%
Vitreous detachment 3% 4% 2% 0%
Lacrimation increased 3% 4% 3% 0%
Injection site pain 3% 1% 1% 0%
Vision blurred 1% <1% 1% 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). 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
Adverse Reactions Baseline to Week 52 | Baseline to Week 100
EYLEA | Control | EYLEA | Control
(N=578) | (N=287) | (N=578) | (N=287)
Conjunctival hemorrhage 28% 17% 3% 2%
Eye pain 9% 6% 1% 9%
Cataract 8% 9% 19% 17%
Vitreous floaters 6% 3% 8% 6%
Corneal epithelium defect 5% 3% 7% 5%
Intraocular pressure increased 5% 3% 9% 5%
Ocular hyperemia 5% 6% 5% 6%
Vitreous detachment 3% 3% 8% 6%
Foreign body sensation in eyes 3% 3% 3% 3%
Lacrimation increased 3% 2% 4% 2%
Vision blurred 2% 2% 3% 4%
Intraocular 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.
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 inimmunoassays. 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.
6.3 Postmarketing Experience. The following adverse reactions have been
identified during postapproval use of EYLEA. Because these reactions are
reported voluntarily from a population of uncertain size, it is not always
possible to reliably estimate their frequency or establish a causal relationship
to drug exposure.
« Hypersensitivity including rash, pruritus, and urticaria as well as isolated
cases of severe anaphylactic/anaphylactoid reactions.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy. Pregnancy Category C. Aflibercept produced embryo-fetal
toxicity when administered every three days during organogenesis to
pregnant rabbits at intravenous doses =3 mg per kg, or every six days at
subcutaneous doses =0.1 mg per kg. Adverse embryo-fetal effects included
increased incidences of postimplantation loss and fetal malformations,
including anasarca, umbilical hernia, diaphragmatic hernia, gastroschisis, cleft
palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele,
heart and major vessel defects, and skeletal malformations (fused vertebrae,
sternebrae, and ribs; supernumerary vertebral arches and ribs; and incomplete
ossification). The maternal No Observed Adverse Effect Level (NOAEL) in
these studies was 3 mg per kg. Aflibercept produced fetal malformations at
all doses assessed in rabbits and the fetal NOAEL was less than 0.1 mg per kg.
Administration of the lowest dose assessed in rabbits (0.1 mg per kg) resulted
in systemic exposure (AUC) that was approximately 10 times the systemic
exposure observed in humans after an intravitreal dose of 2 mg.
There are no adequate and well-controlled studies in pregnant women.
EYLEA should be used during pregnancy only if the potential benefit justifies
the potential risk to the fetus. Females of reproductive potential should use
effective contraception prior to the initial dose, during treatment, and for at
least 3 months after the last intravitreal injection of EYLEA.
8.3 Nursing Mothers. It is unknown whether aflibercept is excreted in human
milk. Because many drugs are excreted in human milk, a risk to the breastfed
child cannot be excluded. EYLEA is not recommended during breastfeeding.
A decision must be made whether to discontinue nursing or to discontinue
treatment with EYLEA, taking into account the importance of the drug to
the mother.
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
Inthe 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).
Patients may experience temporary visual disturbances after an intravitreal
injection with EYLEA and the associated eye examinations (see Adverse
Reactions). Advise patients not to drive or use machinery until visual function
has recovered sufficiently.

REGENERON

Manufactured by:

Regeneron Pharmaceuticals, Inc.
777 0ld Saw Mill River Road
Tarrytown, NY 10591-6707

EYLEAis a registered trademark of
Regeneron Pharmaceuticals, Inc.

© 2016, Regeneron Pharmaceuticals, Inc.
Allrights reserved.

Issue Date: June 2016

Initial U.S. Approval: 2011

June 2016



inspired by you created by DORC

ovation is
cal landscape.

placement Pump provides

- surgeons with enhanced stability & control
- Vacuum or Flow options on the fly

* TDC: two-dimensional cutter - up to 16,000 cpm*
- Port open design enhances surgeon

efficiency & predictability

* LED illumination
- 10,000 hours of consistent light output

* Dual capabilities
- Phaco - MICS 1.8 capable
- Vitrectomy - 20g, 23g, 25¢ & 27g options

’ OPHTHALMICEIES » D.O.R.C. International IN. Dutch Ophthalmic Research Center

* The TDC cutter has a cut speed of up to 8,000 cpm and is designed to cut tissue on both the distal & return of each stroke of the vitrectome, doubling the cutting action.




INDICATIONS AND IMPORTANT SAFETY INFORMATION

INDICATIONS

® EYLEA® (aflibercept) Injection is indicated for the treatment
of patients with Neovascular (VWet) Age-related Macular
Degeneration (AMD), Macular Edema following Retinal Vein
Occlusion (RVO), Diabetic Macular Edema (DME), and Diabetic
Retinopathy (DR]) in Patients with DME.

CONTRAINDICATIONS

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

WARNINGS AND PRECAUTIONS

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

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

Please see brief summary of full Prescribing Information on the
following page.

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.
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Macular Edema following RVO, DME,
and DR in Patients with DME

Choose EYLEA® (aflibercept)

Injection from the start

Learn about EYLEA at EYLEA.us/rt

@® There is a potential risk of arterial thromboemboalic 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 thromboemboalic
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. 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 hemaorrhage,
eye pain, cataract, vitreous floaters, intraocular pressure
increased, and vitreous detachment.

EYLEA
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