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Aetna Backs Down on

Pre-certification for Cataract

fter surgeons and their profes-

sional organizations mobilized

and barraged Aetna with a

laundry list of horror stories
and complaints stemming from the
insurer’s attempt to require pre-cer-
tification for cataract surgery, Aetna
eventually rescinded this unpopular
new policy.

“There’s a tremendous feeling of
relief,” says Parag Parekh, MD, an
ophthalmologist in State College,
Pennsylvania, and chair of the Amer-
ican Society of Cataract and Refrac-
tive Surgery Governmental Relations
Committee. “There was concern
that prior authorization policies for
ophthalmic procedures would spread
to other insurers. That would mean
more bureaucracy that wouldn’t
improve patient care. The task of
caring for patients and restoring their
sight becomes more difficult when
excessive paperwork is required.”

Dr. Parekh says pre-authorization
requirements are always problematic
for patients and practices. “It’s one
thing when you meet the patient in
the office for a consult, and then the
surgery is several weeks later. You
have time to get this [paperwork]
done in this insistence. However,
there are procedures done on the
same day, so requiring prior authori-
zation on a laser procedure like YAG
would turn one visit into two. This
becomes a significant inconvenience
for the patient, who is typically older,
can’t see well, and needs a relative
to drive them to their appointment.
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There may also be additional charges
for the patient (and insurer) since
there will now be two visits instead
of one.

Aetna’s policy regarding cataract
prior authorization went into effect
July 1 of last year and immediately
began to cause problems. “This
played out in so many frustrating
ways,” says Dr. Parekh. “First, be-
fore the July 1 start date for Aetna’s
prior authorization requirement on
all cataract surgeries, providers could
not receive approval because Aetna’s
electronic prior authorization system,
which providers were encouraged to
use, was not yet working. In fact, the
portal informed providers prior au-
thorization is not required for cataract
surgery. As a result, many practices
had to reschedule July patients for
their surgery because they could not
obtain timely approval. ASCRS and
the American Academy of Ophthal-
mology estimated that about 20,000
surgeries had to be rescheduled.
Second, the insurer required you to
put paperwork above patients by
mandating prior authorization on
all cataract procedures. There was
already a backlog of patients due to
COVID-19, as well as a cohort of
baby boomer patients who needed
care, so this policy did nothing but
exacerbate the current backlog.

Even when a surgeon followed
all the proper steps, just the fact
that there were extra hoops to jump
through could be a problem in and of
itself. “We’d file the paperwork and

pick a date for the surgery on con-
sultation with the patient,” recalls
Dr. Parekh, “and the patient’s family
member would take off work that
day in order to drive the patient to
and from the surgery. However, if we
didn’t hear back from Aetna, we’d
have to cancel the surgery. Now the
family member who had arranged for
a day off from work would have to go
back and ask to take one off at a later
date.”

Dr. Parekh says that, theoretically,
prior authorization might make sense
in some instances, such as when
the physician is deciding whether
a patient needs an expensive test
or not. “Cataract surgery is black-
and-white,” he says. “It is a natural
part of aging, and most Americans
65 years or above will undergo the
sight-restoring surgery at some point
in their lives. Countless studies dem-
onstrate the positive impact cataract
surgery will have on a patient’s
quality of life. If the insurer denies
the surgery, a patient’s vision will get
worse—maybe they fall and break a
hip or have a car crash. Cataract sur-
gery is proven to bring so much value
to our patient’s lives and this why it’s
so important they have timely access
to care.”

“In the end,” Dr. Parekh contin-
ues, “Aetna approved every prior-
authorization request we filed for
cataract surgery. So, it’s not as if they
can say their policy avoided

(Continued on p. 9)
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OPHTHALMIC PRODUCT DEVELOPMENT INSIGHTS

Market Segmentation 101

MATTHEW CHAPIN
Andover, Mass.

Naturally, one of the key questions from a
potential investor evaluating a business plan
is, “What's the potential market for the new
proposed product?” This drives future sales
projections, potential return on investment
and how to define the target product profile. It
may be easy to ride the excitement of a new
product, maybe even a disruptive technology,
and be tempted to default to broad sweeping,
statements to represent the potential market
of a new product, such as “The new AMD
agent will target the $10 billion market in the
key territories,” or “This surgical product will
be used in each of the 4 million cataract sur-
geries performed per year in the U.S.," or that
“This new myopia product will have a market
representing approximately 30 percent of
the global population.” In evaluating and sup-
porting business pitches from new physician
entrepreneurs, I've seen a wide range in how
the potential market is initially described.
This installment of the column will take
a brief look at market segmentation, and
some specific approaches to how to drill
down to find a proper market model.

In Clayton Christensen’s book “The
Innovator’s Dilemma,” he discusses business
approaches for sustaining technologies into
markets with existing products compared with
going into markets with disruptive technolo-
gies. Thus in some cases truly disruptive
technologies may have a market size that is
difficult to precisely predict. However even
then, one can at least characterize current
customer needs and behaviors to contextual-
ize the market.

For the sake of this discussion, here we'll
break down the design of the market sum-
mary into a model with four main buckets: 1)
Defining the total market. 2) Segmenting the
population(s) within the disease/condition.
3) Comparison of our product to existing
products. 4) What factors will drive adoption.
Drilling down into these four layers should
help calculate a credible estimate for the us-
age level of our new product.

* Defining the Total Market. Here, you
should start, of course, with the total
prevalence and incidence of the disease or
condition your product aims to treat. But ask
yourself: Are you capturing it completely? Is

the high-level estimate based on the number
of formal diagnoses, scripts written or re-
ported signs/symptoms from patients, and is
this fully recognizing the potential market?
Examples of situations where the total
market may go beyond initial estimates
based on the number of diagnoses include
cases such as: a novel product, diagnostic
test or treatment for earlier stages of diabetic
retinopathy that would target patients seen
by non-eye-care physicians; a disease like dry
eye in which formal diagnoses only estimate a
minor portion of the total number of patients
that actually suffer from the condition; a
product that addresses progression from
earlier stages of AMD, prior to evidence of
significant changes in standard vision tests,
that is evaluated in a trial with a novel, more
sensitive visual function endpoint; and allergic
conjunctivitis, in which most patients with

nasal allergy don't even associate themselves
with a condition they'd label an eye allergy, yet
they still report ocular symptoms.

« Segment the Population. The total market
can then be broken down into sub-categories.
This can be done by such determinants as
stage of disease (early, moderate, late/pro-
gressed), etiology, patient-reported outcomes,
etc. Also, determine at which point in the
disease progression you intend to capture
the patient. For example, is the product
intended for preventing or delaying a surgi-
cal procedure, to capture surgical cases to
improve outcomes, or for a specific subgroup
of patients post-surgery (such as a high-risk
population for a recurring condition requiring
another surgery or procedure).

In a field like dry eye or a condition with a
cosmetic aspect such as redness, you may
need to further examine the number of pa-
tients that not only are identified by a doctor,
but those that self-treat with OTC products,

and those that would purchase a new product
if available, but aren't satisfied or even using
existing options. In such patients, the sales
of current standard of care isn't going to fully
represent the market potential, and you need
to characterize what segment your product is
targeting.

Another prime example is a product that
addresses dry AMD prior to the development
of geographic atrophy. In this case is the
focus patients who have intermediate disease
and are at risk of progressing to GA, or those
at earlier stages of disease? And, if it's aimed
at earlier stages in which visual acuity isn't
significantly reduced, what type of treatment
burden in terms of route of administration
and frequency will a patient accept, and how
does that inform the size of the target patient
population?

« Comparison to Existing Products. |s
the product intended to replace the current
standard of care as a new primary therapy, to

be used as adjunctive therapy to improve

outcomes, or is it to be a secondary
therapy for failures or suboptimal
responders? Where does the new prod-
uct realistically fit in the current treat-
ment continuum? A perfect example is
a new retinal product: Where does it fit in
the wet AMD/DME market among existing
VEGFs, the now-approved bispecific faricimab,
new products with novel mechanisms, and
existing and forthcoming sustained-release
options? A specific niche can still represent a
significant market size, and defining this niche
early will drive your clinical trial designs.

Also, you need to consider existing gener-
ics in your product's therapeutic area. Is the
effect of the new product enough to drive use
(but also insurance reimbursement coverage
from payers) away from existing inexpensive
generic products (e.g., a new IOP agent
released amid the availability of generic once-
daily prostaglandins)? You'll need to focus
the target market estimate of the specific
population of patients on whom a physician
will choose to use the new product over the
existing standard of care.

* What Will Drive Adoption? With a surgical
product, for example, some considerations
include: What will it take for a doctor to adjust
the current standard surgical procedure for
a new product, or incorporate a new product

(Continued on p. 9)
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(Continued from p. 6)
Market Segmentation 101

that'll add cost to an already packaged surgical cost? How will the
surgeon get the product in their hands for a procedure, and is there a
difference between an ambulatory surgical center vs. a larger academic
hospital setting? Does the product increase speed or quality? Decrease
surgical complications? Or is it meant only for high-risk patients who
are undergoing that surgery? How will a surgeon select the appropriate
patient?

Performing even some basic market research in the form of surveys
of your colleagues can help your business pitch. This doesn't always
require hiring an expensive outside firm, especially for the earlier stage
initial pitches during seed fundraising. In order to ensure you have the
appropriate number and spread of physicians as part of your market sur-
vey, be mindful of the type of physicians and practices to whom you're
speaking. You may be interviewing physicians that are early adopters,
or work at a solo or group practices versus a large institutional centers
or have an unusually high or low level of patient flow. This will help
characterize not only the ultimate size of the market, but the speed of
adoption, and will help define your sales ramp in the first several years
after your product is launched.

There are times when an initial development plan and regulatory
approval may initially address a specific slice of the market, followed by

development for broader segments. If this is the case, you should define
the market projections in that first category, followed by projections for
the stages of product roll out and the different phases of the product's
life cycle. With the above core elements, you should be able to build at
least a basic market model that consists of the number of patients and
sales projections, focusing on the percentage of the specific subpopula-
tion of patients in the target market segment. Being conservative at this
step, rather than inflating your projections by assuming just the broad
market with all segments,, can actually help build credibility with inves-
tors. These considerations also highlight the importance of defining

the target product profile (TPP), which we've discussed in previous col-
umns. We can't stress enough the importance of starting with the TPP
and defining target/ideal criteria for each category therein, as well as the
minimally acceptable criteria. The exercise of defining the TPP will help
drive the clinical trial design, get specific on patient population for enroll-
ment in trials, and ultimately provide support your market model. <«

Mr. Chapin is a senior vice president of the Asset Development &
Partnering Group at Ora. The company offers drug, biologic and device
consulting; preclinical and clinical research execution, regulatory and
development strategy to support its clients and partners. Review and
comments on this column were provided by Aron Shapiro, partner in the
same group at Ora. The author welcomes your comments or questions re-
garding product development. Please send correspondence to mchapin@
oraclinical.com or visit oraclinical.com.

(Continued from p. 4)

Aetna Pre-certification

unnecessary cataract surgery. We jumped through their
hoops—which was wasteful—but they approved it all
anyway. The extra busywork didn’t benefit anyone.”

In response to the onerous policy, according to an
official ASCRS statement on the saga, it and the AAO
started a public relations campaign to try to inform the
public about the negative impact this policy had on doc-
tors, as well as the dangers of delayed and denied care for
Aectna beneficiaries. The eye groups also met with Aetna,
questioning the policy’s necessity.

“We met with Aetna multiple times asking for the
justification for this,” recalls Dr. Parekh. “We were asking
for the data and informing them about how terrible the
rollout was. For instance, last June, after we had heard
that pre-authorization was going to be required starting
July 1st, our staff began looking ahead at our July cataract
surgeries to identify patients had Aetna so we could start
calling the insurer for pre-approval. In June, Aetna said,
‘Don’t worry about it, no authorization is required.” But
then, on July 1st, suddenly they turned around and said,
“Yes, that person you called about last week needs prior-
authorization.””

Dr. Parekh explained to the insurer that each call for
prior authorization took upwards of 30 minutes, since all
the data needed to be given to the representative. “So,

(Continued on p. 14)
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(Continued from p. 9)
Aetna Pre-certification

we met with Aetna to explain the absurdity of this, and
ask them to get their internet portal working, and to just
tighten up their procedures for prior authorization.

“To decide on prior authorization, Aetna wasn’t even
asking the right questions regarding cataract surgery,”
Dr. Parekh continues. “If you want to have a prior prior-
authorization plan, there are certain things you need to ask
the surgeon about: One is visual function, and the other is
glare. For instance, as we know, with a high-contrast image
in good lighting, a patient’s vision can be decent. But when
that person is driving at night their vision significantly
plummets. However, Aetna’s representatives weren’t even
asking these things when deciding on the appropriate time
to do surgery. On some occasions where we’d get denied
and have to talk to a doctor to plead our case, the doctor
they made available wasn’t an ophthalmologist. For all

these reasons, during our meetings with Aetna we’d try to
explain to them that they needed a program grounded in
clinical care.”

In response to relentless pressure from ophthalmolo-
gists, the American Academy of Ophthalmology, ASCRS
and Rep. Mariannette Miller-Meeks, MD (R-IA) and Sen.
Rand Paul (R-KY), Aetna has pulled the pre-authorization
policy for cataract surgery in 48 states—only Georgia and
Florida surgeons are still required to get pre-authorization
for Medicare Advantage patients, for reasons that aren’t
entirely clear.

Dr. Parekh is pleased with the outcome overall, how-
ever. “I am very happy to see this policy overturned,
especially for my patients,” he says. “My commitment is
to provide the best care, and I will continue to advocate on
behalf of my patients to ensure timely access to care.”

Risk Factors for Astigmatism

A study of chalazia in children found different characteris-
tics can be risk factors for astigmatism.
"The study included 398 patients (6 months to 6 years
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in Children with Chalazia

old) divided into a chalazion group (n=491 eyes) and a
control group (n=305 eyes). The researchers classified
the chalazia by site, size and number and analyzed each
patient’s refractive status.

"They found that the incidence, type, astigmatism and
refractive mean in the chalazion group significantly differed
from the control group.

Findings in affected eyes included:

¢ Incidence: The middle-upper eyelid was 50 percent
(the highest) and the medial-upper eyelid was 42 percent.

¢ '[ype: There were more medium (54.5 percent) and
large (54.7 percent) chalazia than in controls (27.2 percent).

e Astigmatism: With multiple chalazia, the astigmatism
incidence with two masses was 56 percent. The difference
wasn’t significant in chalazia with 23 masses. “Astigmatism
vector analysis can intuitively show the differences be-
tween groups,” the researchers noted in their paper. “The
results are the same as refractive astigmatism.”

¢ Refractive mean: The medial-upper, middle-upper
and medial-lower eyelid were higher than the control
group. The 3 mm to 5 mm and >5 mm groups were higher
than the control group and <3 mm group. The >5mm
group was larger than the 3 mm to 5 mm group. The
researchers pointed out that this suggests “that the risk of
astigmatism was higher when the size of the masses was >5
mm.”

"The researchers concluded that chalazia in children can
casily lead to astigmatism, particularly against-the-rule
astigmatism and oblique astigmatism. The identified cha-
lazia in the middle-upper eyelid, those 23mm in size and
multiple chalazia (especially two masses) as risk factors for
astigmatism. 4
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Insurer, Heal

Thyself

rom the late 1940s and into the
1980s, Edward Rosenbaum, MD,
was part of a thriving internal
medicine and rheumatology
practice in the Pacific Northwest, and
he founded the University of Oregon
Medical School’s (now Oregon Health
& Science University) Division of
Arthritis and Rheumatic Diseases in
1950. He was on top of the world—
until a diagnosis of throat cancer in
1985 stopped him in his tracks. For
the first time, he was no longer in
control. Instead of being the captain
of the ship—the doctor—he was
now just a cork bobbing in the vast,
dark sea of the medical system—the
patient. The experience opened his
eyes to the inhumane way patients are
sometimes treated.

“I have heard it said that to be a
doctor, you must first be a patient,”
he wrote in an account of his experi-
ence titled, “A Taste of My Own
Medicine.” “In my own case, I prac-
ticed medicine for 50 years before I
became a patient. It wasn’t until then
that I learned that the physician and
the patient are not on the same track.
The view is entirely different when
you are standing at the side of the
bed from when you are lying in it. If
I could go back, I would do things
very differently in my own practice
than I did.”

The CEOs and the other execu-
tives of health insurance companies
that impose unnecessary regulations
on physicians and patients, specifically
requirements for pre-authorization
for cataract surgery, are a lot like Dr.
Rosenbaum in the early ‘80s. I wish
there were some way for them to
switch places with ophthalmologists
for a time, and have to deal with hours

spent on the phone with an insurance
company in an effort to get authoriza-
tion for a patient’s cataract surgery, or
fill out a mountain of paperwork for a
surgery that should be routine, only

to have it blithely rejected because

a vowel was out of place in a name
(and then have to wade through a
time-consuming appeals process to
correct it). Or maybe they would have
to deal with an emergency retinal
detachment/cataract surgery proce-
dure in which the cataract gets denied,
as recounted by the AAO’s David
Glasser, MD, last year when the Aetna
pre-authorization program was being
rolled out. After going through all

this, I wonder if their feelings would
change on the matter.

Of course, they will be on the other
side of the fence one day: Everyone, if
they live long enough, gets a cataract,
and becomes a patient. How would
the executives feel at that point,
when their insurer denies the care
that’s been deemed proper by their
physician? In fact, maybe that’s what
happened in Aetna’s case, considering
it has rescinded the pre-authorization
requirement for cataract surgery in
most states: A member of its board
of directors probably developed a
cataract and, after 20 minutes dealing
with the pre-authorization hassle, said,
“Uh, this is stupid. Drop it.”

Though other insurers appear to
be following Aetna’s original lead and
initiating pre-authorization require-
ments of their own, let’s hope they
also follow Aetna’s eventual path and
scrap them just as quickly.

— Walter Bethte
Ediror in Chief
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REFRACTIVE/CATARACT RUNDOWN

The Staying Power of
Monovision LASIK

This refractive procedure remains effective and popular for
presbyopia correction—in the right candidates.

LIZ HUNTER
SENIOR EDITOR

ven as patients have more

options than ever to correct

symptoms of presbyopia,

whether with newly approved
drops or IOLs, their satisfaction with
monovision LASIK hasn’t waned.
"The procedure is as popular as ever
with patients, provided they meet the
right criteria. Experts say that patient
selection is critical for successful
outcomes.

A study of 590 patients with refrac-
tive lens exchange and 609 patients
with monovision LLASIK,' showed a
significant statistical difference in pa-
tient satisfaction, depending on their
level of myopia. More than 94 per-
cent of those with moderate to high
myopia favored monovision LASIK,
versus 79.1 percent for refractive lens
exchange. The study showed that
there was no significant difference in
patient satisfaction within the other
refractive categories.

Chair time and preoperative ex-
pectations are not to be overlooked,
and we spoke with some veteran
refractive surgeons who offered their
insight on patient selection, targets
and outcomes.

Prepping the Patient
Discussions about presbyopia treat-
ment may begin as early as a pa-

This article has

no commercial
sponsorship.
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tient’s late 30s, according to Kathryn
M. Hatch, MD, director of refractive
surgery at Mass Eye & Ear, and an
assistant professor of ophthalmology
at Harvard Medical School.

“I start talking about presbyopia
with patients who may be approach-
ing it in the coming decade. It’s good
for all patients to know what it is
because in general, presbyopia is a
different issue from other refractive
errors like myopia, astigmatism and
hyperopia,” Dr. Hatch says. “Cer-
tainly, patients in their 40s and older
who already need some sort of read-
ing correction are finding out their
options.”

J. Bradley Randleman, MD, a
professor of ophthalmology at the
Cole Eye Institute of the Cleveland
Clinic Foundation, says anyone over
age 40 is a potential candidate for
monovision LASIK. “By that point,
a vast majority of us need near, or
at least intermediate and distance
vision, interchangeably most of the
time,” he says. “Short of restoring
accommodation—which we just can’t
do currently, and may never be able
to do—we’re going to have a vast
majority of the population who needs
something for multiple distances,
and that’s the starting criteria.”

There are some sets of patients
that can be eliminated early on in
the screening process, he continues.
“People who don’t have optimal

equal vision in both eyes may not
be candidates, so someone with
amblyopia doesn’t tend to do as well
with monovision,” says Dr. Randle-
man. “We also make sure to screen
for any history of strabismus or some
sort of -phoria or -tropia where dis-
sociating their refractive error would
increase the risk of them developing
double vision.”

A person’s occupation and daily
activities may also make them think
twice about the procedure. “Pilots,
commercial drivers, athletes—they
all need a certain level of acuity
while doing their jobs. That doesn’t
mean they can’t have monovision,
but they would need to have it
partially, if not fully, corrected,” Dr.
Randleman advises. “Somebody
who’s doing real near tasks all the
time isn’t going to tolerate even a
small amount of undercorrection or
a small amount of monovision, but
somebody who’s doing primarily
distance-related activities, may not
really notice a big change in their
functional near vision until a little
bit later.”

The most obvious group of
patients eligible for monovision
LASIK would be those who already
have some level of monovision in
their contact lenses, says Dr. Hatch.
“Someone who is already undercor-
recting their myopia and over the
age of 45 would be the ideal person
to get monovision LASIK immedi-
ately.”

Discussing expectations and put-
ting the patient in a contact lens trial
can influence the treatment plan.

“It’s important for people to
understand that having LASIK, even
with monovision LASIK, sometimes
pushes patients into readers a little
bit earlier,” Dr. Hatch says. “Some-
one who might be a low myope

Dr. Chayet is considered a pioneer in refractive and cataract surgery, and is the medical director of the Codet Vision Institute in Tijuana, Mexico. He is a clinical
investigator for RxSight, LensGen and ForSight Vision6.
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and only wears glasses for distance
correction might not necessarily un-
derstand right away that if we correct
both eyes for distance they’ll need
reading glasses immediately. There
has to be some significant discussion
with those patients, because it can be
very disconcerting for a low myope to
suddenly need correction to see their
watch or their phone.”

Dr. Randleman says every pro-
cedure has its inherent trade-offs.
“That’s just the reality as we age.
The better we make your distance
vision the worse we make your near,
and vice versa. By definition, the
eye that we leave myopic isn’t going
to see quite as well as the other eye
now,” he says. “If their distance
vision feels blurred all of the time,
then they’re not tolerating monovi-
sion. Nighttime vision may be a little
more impaired, so a good monovision
patient might have a light pair of
glasses in the car that they wear occa-
sionally. Same goes for near. We want
you to be able to pick up a menu
and read it, but if you’re going to
sit down and read a novel, you may
end up wanting both eyes to be clear
for that, so you might have a pair
of readers that you use for specific
activities.”

These scenarios lead to a trial
period of the monovision in contact
lenses. “For a monovision trial, we’ll

typically send them home with their
homework assignment, if you will,
because we really want to see how
this option will work in their environ-
ment, not just in our office or on our
eye chart,” Dr. Randleman says.

Dr. Hatch says she likes her pa-
tients to undergo the trial for at least
a week to see how they tolerate it.
“Some patients love it and others say
they couldn’t get used to it, but even
in those patients, I come up with
ways to adjust the targets that’ll work
for them,” she says.

Mini-monovision is the

New Normal

Vision needs have evolved with the
advent of handheld devices, and

as a result, the refractive targets for
monovision LLASIK procedures have
also changed.

“We really have three or more
ranges of vision: distance; inter-
mediate; and true near,” says Dr.
Randleman. “Most of our world now
is in the distance and intermedi-
ate categories. Computer screens,
smartphones and menus tend to be
intermediate, and refractive surgeons
don’t do quite as much true monovi-
sion anymore—when one eye is set
for real, functional near and the other
is set for distance. Much more com-
monly we’re doing a distance target
and an intermediate target.

“When [ started in the early
2000s, a true monovision target was
more like a -2.5 D,” Dr. Randleman
continues. “I can’t remember the
last time I targeted a patient with
that much myopia. Now, the aver-
age person in their 40s is going to be
around -0.75 D in the near target, un-
less their specific needs or profession
dictates otherwise. Patients in their
50s will generally push up to poten-
tially a -1.5 D. Usually, somewhere
between -0.75 D and -1.25 D is more
than adequate.”

These ranges were typically
referred to as “mini-monovision” or
“micro-monovision,” he says, but are
the norm for monovision procedures
currently.

Dr. Hatch has been targeting mini-
monovision for patients who say they
don’t want monovision LASIK. “I've
had many patients over the years say
they didn’t want the procedure, and
then they end up with full correction
in both eyes,” she says, recalling a
48-year-old patient who didn’t like
the feeling of having one eye under-
corrected. “I suggested we do a full
correction but in the non-dominant
eye we would do a slight undercor-
rection, a -0.25 D to -0.50 D, so it
wouldn’t be enough to notice a huge
difference with both eyes open. At
least she would see her watch, dash-
board and basic things at intermedi-
ate level, although ultimately she’d
need reading glasses.”

Dr. Hatch says she refers to this
as a “slight age adjustment” with
patients. “I'll tell people I'm going
to do a slight age adjustment in their
non-dominant eye to ensure they
don’t end up overcorrected,” she
says. ““T’hey may not have a crisp
20/20 for distance, they might be
20/25, but their other eye is 20/20.
They really can tolerate that very
well. Even though some patients
say they don’t want monovision, I'm
doing this age adjustment, because
who wants to put on glasses to look
at their watch?”

Enhancements may be common
with certain patients undergoing
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REFRACTIVE/CATARACT RUNDOWN | The Staying Power of Monovision LASIK
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Figure 2. One study showed near acuity improved to 20/40 or better in more than 88 per-
cent of patients who underwent monovision LASIK.?

monovision, Dr. Hatch continues. “If
you end up not nailing the distance
eye, then you have two eyes under-
corrected, so you may need to be pre-
pared for enhancements, especially if
you’re dealing with higher myopes,”
she says. “Achieving your refractive
target is extra important.”

Refractive surgeons may even
want to consider doing one eye at
a time, particularly in low myopes.
“You treat the dominant eye first to
get the distance and let people try
it,” Dr. Hatch says. “I’d much rather
do the eyes separately than be in a
situation where patients feel regret-
ful and then I have to do some sort of
reversal laser procedure.”

Dr. Randleman agrees. “In pa-
tients who are hyperopic, we have to
overtreat them. Then, if they don’t
like monovision, we have to essen-
tially undo that with a different type
of ablation, so I’'m much more keen
on really making certain we like that
strategy before doing those surgeries,”
he says, which further emphasizes the
importance of testing and trials.

“Every patient is so different, it’s
literally impossible to predict ahead
of time,” Dr. Randleman avers.

“We have these broad ranges, but
we refine them based on how much
difference between the two eyes the
patient can tolerate.”
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Outcomes and Patient
Satisfaction

Postoperatively, patients will experi-
ence many of the initial side effects
that are common with any LASIK
procedure, says Dr. Randleman,
including increased glare and halos
at night or in dark situations. Side
effects have been shown to be more
prevalent in monovision hyperopes.?
“Patients can also have a little bit of
dryness early on, and that will take
away some of the crispness of the
vision until it recovers. When you
add monovision, you need to give it
a little bit of time to figure out which
of those factors is really an issue and
which ones are just part of early heal-
ing,” he says.

Monovision will take a bit longer
to adjust to, he continues. “It’s not
uncommon for people to be aware of
the fact that they’re seeing distance
with one eye and near with the other,
but the ultimate goal is for that to
become integrated to the point where
they’re just seeing,” says Dr. Randle-
man. “We don’t want patients to be
particularly mindful of which eye is
functioning at which distance in the
long term. It’s an unconscious process
that just has to happen.”

Some patients can be fully recov-
ered within one week, while others
may be slower. “If they’re still notic-

ing some differences at three months,
but they recognize it’s getting better
week after week, then they’re just on
the slow side of recovery. That’s not
unheard of,” Dr. Randleman says.
“But if it’s still awful with no im-
provement, then we may be looking
at reversing the monovision.”

He recommends another contact
lens trial in this situation to deter-
mine if it’s really the monovision
causing the issues.

Monovision LLASIK continues to
show positive results in patients. One
study of presbyopic emmetropic pa-
tients showed near acuity improved
to 20/40 or better in 88.9 percent of
patients with recorded postoperative
near reading acuity, and the UCDVA
in the distant eye was 20/20 or better
in 89.8 percent and 20/25 or better in
98.3 percent.?

Dr. Randleman says the number
of patients who like this procedure
is quite high. “Other options, such
as a multifocal contact or progressive
glasses, can still be a little distort-
ing optically,” he says. “They all
change the optics a bit more than
monovision. Monovision is simply
your normal optical process, but with
a specific focal point, so you’re not
changing anything about the function
of the eye.

“Secondly, it’s much easier in my
estimation for someone to work
around a part-time need for glasses
or contacts, as opposed to working
around tolerance issues with multifo-
cality,” Dr. Randleman adds. “That’s
why I think monovision will continue
to be often used.” 4
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Life's a Beach,

Or Not

Musings on life, medicine and the practice of ophthalmology.

MARK H. BLECHER
CHIEF MEDICAL EDITOR

ight about now most of you

are thinking of vacation—one

you already took or one that’s

coming up. After having to
deal with all the complications and
challenges involved in practicing
our chosen profession, a well-earned
vacation gives us a chance to relax,
do something different, or just go
somewhere else to achieve a state of
refreshing calm.

Vacation, however, means different
things to different people. For some,
it can simply involve not going into
the office or the OR. For others, it
might be a two-week trek through a
national park or days spent lying on a
beach. While most of us will do each
of those things at some point, we
have preferences for where we can
best recharge, and where we feel the
most relaxed and comfortable.

In my head, I break it down to
either a cultural vacation—think vis-
iting the great cities of Europe—or a
relaxing vacation, either at home or
some other calming spot. For the lat-
ter, my compulsive need to catego-
rize requires me to decide on either
the beach or mountains. You may
think that this is an obvious duality.
One has sand, the other trees. But it’s
much more Freudian than that—for
me, anyway.

I decided on the locale that best
suited me more than 30 years ago,

when I wanted to find a weekend re-
treat from my urban professional life
in the Northeast. Not being a city
boy by upbringing or temperament, |
needed somewhere to get away from
people, noise and distractions. So:
mountains or beach. And no, Jersey
Shore, I'm not talking about you:
"Too many people, too much noise
and distractions. Aside from the local
lack of quiet beach options, there’s
another reason I wasn’t interested in
being by the ocean: It’s disturbing,
unsettling. Yes, 'm one of those rare
people with thalassophobia (your
word for the day): “Fear of large
bodies of water.” In researching for
this piece, I couldn’t find any specific
cause for this phobia, unlike my
arachnophobia, which was a result
of putting my 5-year-old foot into a
slipper with a spider in it. (I only re-
cently stopped shaking out my shoes
before putting them on.)

It’s not like I’m scared to be on a
beach; I just don’t find it comforting.
Yes, the sound of the waves can be
pleasant. The air can be refreshing,.
The water can be a pretty shade of
blue. But ... all that water, stretching
out to the horizon, and the thought
of not knowing how deep it is or
what might be in it (shiver). The
feeling of staring at infinity. I've
read that perhaps my problem is
the lack of anything to organize, the
unknowable state of the ocean and,
most important, my inability to exert
control over it—all derivatives of my

LUSET Y R WA L BT RRIL B T Dr. Blecher is an attending surgeon at Wills Eye Hospital.
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somewhat OCD/ADHD personality.
But I think it’s deeper than that. If

I really sit down and think about it,
the feeling I get in my gut when I’'m
near the sea is more primal, more
‘end of the earth,’ and, therefore,
more disturbing.

Now, don’t get me wrong, [ still
go to the beach. Being somewhere
different is fun. I can appreciate the
beauty of Bora Bora. And ’'m not
afraid of water; I love lakes, even
big ones. OK, maybe standing on a
Chicago pier and looking out over
the immensity of Lake Michigan is
creepy. The other piece of my pho-
bia is that beaches are flat and, not
infrequently, the land beside them is
flat, also. Now I’'m talking about you,
New Jersey. All that flat sand feels
exposed, vulnerable. So, perhaps
there’s a touch of agoraphobia in me,
t0o.

Having said all this, you can likely
guess where I’ve spent my week-
ends. Forests are the ultimate cocoon
for me. Quiet, protective and able to
breathe life back into me. Though I
don’t live in a forest, the more trees
around me the better. Now, I AM
looking at you, New Jersey—specifi-
cally the hills, valleys and streams of
northwest New Jersey. Yes, though
it may be surprising to some, New
Jersey can be bucolic, quiet and very,
very green. It can also be comforting,
even if hiking through a forest is way
more work than simply lying on the
sand.

I hope all of you will have the
opportunity to get some time to dis-
engage—if not completely unplug—
this summer, and come back to
tackle the world refreshed. Ironically,
after penning this paean to sylvan
spaces, I’'m going to get ready for my
annual pilgrimage to Cape Cod.

I’m just not going to go to the

beach. €
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New Ways to Address

Amblyopia

Traditional approaches to diagnosis and treatment have been
less-than-ideal. New high-tech options may change that.
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SENIOR EDITOR

raditional therapies for amblyo-

pia have limited effectiveness,

are uncomfortable and can be

hard on both the patients and
their families. For these reasons,
both clinicians and researchers alike
have been working on better treat-
ments that help avoid the drawbacks
of past therapies.

"Today, advanced technology is
allowing the development of new
ways to diagnose and treat amblyo-
pia. Here are some new technologies
that are showing promise.

The Nature of the Problem
Amblyopia can be the result of many
different factors. Conditions causing
it can include myopia, hyperopia,
astigmatism, strabismus or cloudi-
ness in the crystalline lens. The
vision in the underused eye then
gets worse as the brain suppresses its
visual input. Left untreated, this can
lead to long-term deficits in vision.
Amblyopia is currently the lead-
ing cause of preventable monocular
vision loss, affecting about 3 per-
cent of all children in the United
States.!”* In addition to impaired
perception in the underused eye,
amblyopia causes a loss of stereopsis
and depth perception,* a reading
speed about 25 percent slower than

other children,® impaired motor
skills and loss of dexterity,*!! lower
self-confidence' ' and lower self-
reported quality of life.!®

The Traditional Approach

On the positive side, studies have
demonstrated that repeated carly
screening of children for amblyopia
dramatically decreases its prevalence
(compared to waiting until children
start school to begin screening).!®!8
Also, studies have also shown that
initiating therapy before age 3
causes a 70-percent reduction in
amblyopia prevalence.!*®

Conventional treatment has
included eye patching or blurring
atropine eye drops, intended to
minimize the use of the stronger
eye and force the child to use the
weaker eye. Drawbacks include that
these approaches don’t train the
eyes to work together; they produce
notoriously poor compliance; and
they can stigmatize the child among
his or her peers. In addition, these
approaches fail to restore normal
visual function in a significant per-
centage of children.

Furthermore, traditional means
of diagnosing amblyopia have relied
on detecting vision problems that
sometimes lead to amblyopia, rather
than detecting amblyopia itself.
Data suggests that one in every five
children has at least one risk factor

for amblyopia, but only one in 40
children actually has amblyopia.

As a result, only one out of every
eight children referred for further
evaluation—based on having a risk
factor—actually has amblyopia.
(That’s a false positive rate of about
87 percent.) This results in very
high rates of unnecessary referrals
for treatment.

Eileen E. Birch, PhD, an adjunct
professor of ophthalmology at the
University of Texas Southwestern
Medical Center, and director of the
Crystal Charity Ball Pediatric Vision
Laboratory, part of the Retina Foun-
dation of the Southwest, points out
that most pediatricians and vision
screening programs still rely on visu-
al acuity charts to test for amblyopia.
“One problem with that approach is
that only a third of 3-year-old chil-
dren and half of 4-year-old children
can complete the test,” she says.
“Sometimes automated tests are
used, but they’re also less than ideal
because they detect hyperopia and
anisometropia instead of amblyopia.
Only a small fraction of those testing
positive for hyperopia or anisometro-
pia actually have amblyopia. Many
pediatricians don’t even attempt to
screen for amblyopia because the
false-positive rate is so high.”

New Tech for Diagnosis
The Blinq Pediatric Vision Scanner
(Rebion, Boston) is a handheld de-
vice that uses a laser probe to detect
abnormal bifoveal fixation, an early
sign of amblyopia. This technique,
called neural performance scan-
ning, has been cleared by the FDA
for microstrabismus and amblyopia
screening.

The Bling device is held 14
inches from the child’s eyes. The
child fixates on a smiley face while

LLEEICEEVCSLLN Dr. Colvard is a surgeon at the Colvard-Kandavel Eye Center in Los Angeles and a clinical professor of ophthalmology at the Keck School of Medicine of the University of

commercial
sponsorship.

m REVIEW OF OPHTHALMOLOGY | AUGUST 2022

Southern California. Dr. Charles is the founder of the Charles Retina Institute in Germantown, Tennessee.



The Blinq Pediatric Vision Scanner (Rebion) detects abnormal bifoveal fixation as small as one degree. The device provides a “pass” or
“refer” signal after testing. Unlike traditional amblyopia screening tests, Blinq has a low false-positive rate, the company says.

the device scans both retinas in just
over two seconds; it can detect a
misalignment between the foveas
as small as one degree. The device
calculates a binocularity score and
gives a “pass” or “refer” signal after
the two-second test, so there’s no
need to interpret numerical data.

One major selling point for the
Blinqg device is its low false posi-
tive rate—especially compared to
previous methods used to scan for
amblyopia, such as visual acuity
charts looking for refractive error.
Using Bling, false positives from
testing young children have been
15 percent or lower in some clinical
studies. For example, in one clinical
trial testing the previous iteration
of the device (the Pediatric Vision
Scanner), 300 children 2 to 5 years of
age, with no known eye problems,
were scanned.' Six children who
had been determined by a special-
ist’s exam to have amblyopia were
all correctly identified by the device.
That study found a false positive
rate of 15 percent, using this earlier
iteration of the device. (That rate
dropped to 9 percent when uncoop-
erative children were omitted from
the dataset.)

Another prospective study pub-
lished in 2021 using the new Blinq
device evaluated 193 individuals
ranging in age from 1 to 20 years.
In this population, sensitivity was

20

100 percent and specificity was 91
percent. In a subanalysis of chil-
dren aged 2 to 8 years in this study
(n=92), sensitivity was 100 percent
and specificity was 89 percent. How-
ever, a study conducted in Belgium
involving 101 children between ages
2 and 8, published this spring, found
a specificity of only 73.1 percent.”!

Dr. Birch explains that detecting
amblyopia directly is what makes
Bling so promising. “Because of the
unique architecture of the Henle
fibers in the fovea, retinal birefrin-
gence scanning using polarized light
can detect whether fixation is steady
or eccentric,” she says. “Steady fixa-
tion causes frequency doubling in
the reflected signal, with a dominant
frequency of 200 Hz in the return-
ing light. Unsteady fixation, caused
by amblyopia, produces little or no
birefringence, with little or no 200-
Hz frequency light in the reflected
signal.”

Dr. Birch says that her group con-
ducted two studies in which 400 pre-
school children (2 to 6 years of age)
were screened using a birefringence
scanner at three pediatric care prac-
tices.”? “We compared our results to
those of a gold-standard comprehen-
sive exam done by a pediatric oph-
thalmologist,” she says. “Scanning
with birefringence had 97- percent
sensitivity and 90-percent specificity.
"This was a significantly lower false-

positive rate than that produced by
the automated scanners that check
for risk factors only.”

High-tech Eyeglasses
CureSight, from NovaSight (Airport
City, Israel) is a binocular, eye-track-
ing-based, digital vision-treatment
system designed for patients ages 4
to 9 suffering from amblyopia. The
child watches any streamed video
content of choice through red and
blue glasses. CureSight blurs the
visual center of the image that’s be-
ing shown to the stronger eye using
real-time image processing, based
on the momentary gaze position
being captured by the eye tracker.
The company says that the blurred
center of vision of the stronger eye
forces the brain to complete the
image using the details available to
the amblyopic eye. This gets the
patient’s visual system in the habit
of relying more on the weaker eye,
while training the two eyes to work
together. CureSight is designed to
be used at home, under the remote
supervision of an eye-care provider
and NovaSight’s Monitoring Center.
"This spring, NovaSight an-
nounced data from a multicenter,
randomized, controlled trial of the
system. The study involved 103
kids aged 4 to 9, done at six medical
centers; it compared the visual im-
provement achieved by CureSight
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NovaSight
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CureSight (NovaSight) lets a child watch any video content through special glasses. Using eye tracking to monitor the child's gaze, the
system blurs the visual center of the image being seen by the stronger eye, forcing the brain to incorporate information from the weaker eye.

treatment to that produced by eye
patching. Findings included:

¢ The CureSight system was
shown to be noninferior to eye
patching for amblyopia treatment.

e BCVA improvement at week 16
was larger in the CureSight group
than in the patching control group.

¢ No serious adverse events were
observed in either treatment arm.

® Mean adherence to the Cure-
Sight protocol, as measured by the
CureSight’s eye tracking system,
was 93 percent at week 16 (n=43).
(Adherence to patching is notori-
ously limited.)

e Ninety-three percent of parents
reported that they’re likely to choose
the CureSight digital treatment over
patching.

“During the study, binocular
visual acuity and stereo acuity
improved significantly in both the
CureSight and patching groups,”
says Tamara Wygnanski-Jaffe, MD,
head of the Pediatric Ophthalmol-
ogy and Strabismus Service at The
Goldschleger Eye Institute of the
Sheba Medical Center in Israel. (She
participated in the CureSight clinical
trial and is an unpaid member of the
NovaSight advisory board.) “Dis-
tance visual acuity in the amblyopic
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eye improved similarly in both
groups. However, vision improve-
ment in eyes treated with patching
plateaued at week 12, while children
treated with CureSight kept improv-
ing through week 16.”

Dr. Wygnanski-Jaffe points out
that patching, although effective,
has several inherent shortcomings.
“Patching only achieves low adher-
ence, in part because it’s uncomfort-
able,” she notes. “In contrast, bin-
ocular therapy with CureSight takes
place in the patient’s home, with
an unlimited variety of streamed
content chosen by the child or
parents. Furthermore, unlike some
binocular treatments for amblyopia
that include VR headsets and tablet
games, CureSight isn’t limited by
interpupillary distance or fitting is-
sues, and it doesn’t require the use
of cumbersome goggles.”

Dr. Wygnanski-Jaffe points out
that CureSight is essentially a
remote patient monitoring system.
“Prescribing physicians have access
to CureSight’s dedicated cloud plat-
form, which allows them to monitor
patients’ progress remotely,” she
explains. “Furthermore, a dedicated
monitoring center observes the
progress of each patient’s treatment

and the extent of compliance. If it
detects low compliance, it contacts
the patient’s guardians to ensure that
the child proceeds with the treat-
ment as prescribed.”

Dr. Wygnanski-Jaffe says the
company is planning to increase the
device’s flexibility to allow it to treat
adult amblyopes. “A small feasibility
study has shown promising results,
and NovaSight is planning to initiate
a larger study,” she explains. “Mean-
while, the company is working on
developing the second generation
of the CureSight device, which will
be designed to treat cases of strabis-
mic amblyopia by shifting the two
images in the screen plane to cope
with the momentary deviation angle
between the eyes.”

The CureSight system currently
has the CE mark and has recently
applied for a 510K FDA approval.

Virtual Reality Goggles
Luminopia One (from Luminopia in
Cambridge, Massachusetts) is a new
prescription digital therapy software
for kids 4 to 7 years old who have
amblyopia associated with aniso-
metropia and/or mild strabismus.
Luminopia One works by visually
modifying any of a library of popular
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Luminopia One (Luminopia) allows a child to watch any of a library of popular kid-friendly
TV shows and movies. The visuals have been processed to require the brain to combine

the images during viewing.

TV shows and movies for a young
patient to watch through a virtual re-
ality headset. The software alters the
images seen by each eye in a way
that requires the brain to combine
the images, strengthening visual pro-
cessing, promoting increased use of
the weaker eye and encouraging the
eves to work together.

The system was developed in
collaboration with leading clinicians
and researchers at Boston Children’s
Hospital and MI'T. Available videos
for use with Luminopia One include
more than 700 hours of popular and
educational content from media
companies such as Sesame Work-
shop and Nickelodeon. Meanwhile,
a cloud-based platform tracks the
child’s usage, monitoring adherence
to treatment. As a result, parents can
control what the child is watching
and track how their child is doing.

The company has conducted mul-
tiple clinical trials of LLuminopia One
working with hospitals and research
institutions across the United States,
including a prospective, random-
ized, controlled Phase III trial. In
that trial, 105 children with amblyo-
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pia aged 4 to 7 were enrolled at 21
sites, randomized 1:1 to treatment
or a control group.” Those in the
treatment group used the system
at home one hour a day, six days a
week for 12 weeks (the protocol rec-
ommended for standard patients).
At 12 weeks, amblyopic eye
visual acuity improved by 1.8 lines
(95% CI, 1.4-2.3 lines; n = 45) in
the treatment group; in the control
group visual acuity improved by 0.8
lines (95% CI, 0.4-1.3 lines; n = 45),
a significant difference (p=0.0011).
Eighty-four percent of children in
the treatment group had previously
undergone treatment with patching
or atropine drops, but the treatment
efficacy of Luminopia One was still
significant in this subgroup. No seri-
ous adverse events were reported.
(The pilot studies using this tech-
nology have also shown efficacy in
older children and adolescents, for
whom eye-patching and atropine
eye drops are largely ineffective.)
“Until now, clinically available
amblyopia treatments have involved
blocking or blurring the stronger eye
to make the brain pay more atten-

tion to the amblyopic, or ‘lazy’ eye,”
notes David G. Hunter, MD, PhD,
ophthalmologist-in-chief at Boston
Children’s Hospital and professor
and vice chair of ophthalmology

at Harvard Medical School, and a
scientific advisor to Luminopia.
“Unfortunately, neither of these ap-
proaches actively promotes the two
eyes working together. Instead of
blocking one eye to favor the other,
Luminopia One lets the child watch
movies that are modified so the am-
blyopic eye sees some parts of the
image while the fellow eye sees the
other parts. The brain has to put the
pieces together to create complete
images.”

According to Dr. Hunter, Lumino-
pia One has several helpful features,
including;

¢ The Luminopia One device
doesn’t place colored filters over
the eyes. This means that both the
amblyopic eye and the fellow eye
see the full spectrum of color.

¢ Luminopia One’s headset-based
approach creates a controlled envi-
ronment free of distractions for the
child.

¢ The virtual reality headset
presents images at optical infinity,
avoiding any issues related to accom-
modation (which can be limited in
amblyopic eyes) or convergence.

“Most kids love to use Luminopia
One, since their ‘assignment’ is to
watch whatever movie they want
to watch for an hour per day,” Dr.
Hunter notes. “In one case, a child
brought the device to school for
Show and Tell. This is in contrast to
the social stigma and bullying that
can hinder eye-patching compli-
ance.”

Dr. Hunter points out a few things
of interest that emerged from the
clinical trials. “Most of the patients
in these trials had already maxed
out on patching, yet improvement
resumed once they started treat-
ing with Luminopia One,” he says.

(Continued on p. 58)
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“Postoperative Negative
Dysphotopsia (ND) and
Glare/Halo After First-Eye
Diffractive Multifocal

IOL Implantation”

Surgical Video by:
Richard J. Mackool, MD

Video Overview:

The patient had
cataract-implant surgery

in her non-dominant

eye 6 months earlier,

and developed severe
dysphotopsia. The decision
has been made to proceed
with cataract-implant surgery
in the patient’s dominant
eye, delaying the decision
as to whether or not the
dysphotopsia in the first
eye remains bothersome
and requires the exchange
procedure.

| am happy to announce an exciting addition as we continue
into our seventh year of Mackool Online CME. This year, with
the generous support of several ophthalmic companies, my
son Dr. RJ Mackool and | will share the honor of presenting
our surgical cases to you. Together we will continue to
demonstrate the technologies and techniques that we find to
be most valuable to our patients, and that we hope are helpful
to many of our colleagues.

| will continue to narrate all of the cases, even as we share the
surgical duties and thereby expand the variety of the cases
that we bring to you. As before, one new surgical video will be released monthly,
allowing our colleagues the opportunity to earn CME credits or just observe the
case. New viewers are able to obtain additional CME credit by reviewing previous
videos that are located in our archives.

Richard J. Mackool, MD

| thank the many surgeons who have told us that they have found our CME
program to be valuable and instructive; | appreciate your comments, suggestions
and gquestions. Thanks again for joining us on Mackool Online CME.

CME Accredited Surgical Training Videos Now
Available Online: www.MackoolOnlineCME.com

Richard Mackool, MD, a world renowned anterior segment ophthalmic
microsurgeon, has assembled a web-based video collection of surgical cases that
encompass both routine and challenging cases, demonstrating both familiar and
potentially unfamiliar surgical techniques using a variety of instrumentation and
settings.

This educational activity aims to present a series of Dr. Mackool’s surgical videos,
carefully selected to address the specific learning objectives of this activity, with
the goal of making surgical training available as needed online for surgeons
motivated to improve or expand their surgical repertoire.

Learning Objective
After completion of this educational activity, participants should be able to:

« utilize a surgical approach for the second eye following multiple dysphotopsia
complaints after diffractive multifocal IOL implantation in the first eye.

Satisfactory Completion - Learners must pass a post-test and complete an evaluation form to receive a certificate of completion. You must listen to/view the entire video as partial
credit is not available. If you are seeking continuing education credit for a specialty not listed below, it is your responsibility to contact your licensing/certification board to determine
course eligibility for your licensing/certification requirement.

Accreditation Statement - In support of improving patient care, this activity has been planned and implemented by Amedco LLC and Review Education
Group. Amedco LLC is jointly accredited by the Accreditation Council for Continuing Medical Education (ACCME), the Accreditation Council for
\Z Pharmacy Education (ACPE), and the American Nurses Credentialing Center (ANCC), to provide continuing education for the healthcare team.

JOINTLY ACCREDITED PrOVIDER Physicians (ACCME) Credit Designation - Amedco LLC designates this enduring material activity for a maximum of .25 AMA PRA Category 1
INTERPROFESSIONAL CONTINUING EpucaTioN — Credljts™. Physicians should claim only the credit commensurate with the extent of their participation in the activity

In Kind Support:
Jointly provided by: Additionally Supported by: S ony Healthcare
Supported by an unrestricted independent Glaukos .
medical educational grant from: MST Solutions

Alcon

_____ il

Crestpoint Management Video and Web Production by:

JR Snowdon, Inc
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AN ANTI-VEGF
UPDATE FOR WET AMD

Retinal specialists discuss TREX, retreatment and their early experiences with the latest agents.

CHRISTINE LEONARD
SENIOR ASSOCIATE EDITOR

phthalmology’s journey with
anti-VEGF injections for
neovascular age-related macular
degeneration is an embodiment
of the old saw, “T'he devil’s in the
details.” At first blush, the anti-VEGF
mainstays—bevacizumab, ranibizum-
ab and aflibercept—are revolutionary,
effective treatments for the disease.
Once you start to implement them,
however, you’ve got a raft of new
issues to deal with: You have to maxi-
mize disease control, improve vision
and maintain a stable macula by find-
ing a treatment interval and drug with
sufficient durability that also accounts
for the real-world obstacles patients
face coming to the clinic. Fortunately,
there are several newly available
nAMD treatment options that aim to
contend with some of these hurdles:
a bi-specific agent; a ranibizumab-
eluting implant; and ophthalmology’s
first biosimilar.

Here, retina specialists share how
they meet these treatment goals,
describe how they overcome these
obstacles to care, and detail some of

This article has no commercial

sponsorship.
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the newest anti-VEGF agents in the
armamentarium.

Finding an Interval

“When I started my career, there
weren’t many great treatments avail-
able for nAMD,” says lan C. Han,
MD, an associate professor at the
Institute for Vision Research, Depart-
ment of Ophthalmology and Visual
Sciences at the University of Towa
Hospital and Clinics. “Now there
are many different ways to preserve
vision.

“I often tell patients that the
best-case scenario is if they come in
for their routine retinal exam and
we find signs of early nAMD that
the patient doesn’t even notice,” he
continues. “It’s a bit interesting trying
to tell a patient they need to embark
on treatment when they still may be
20/20 and have no symptoms, but the
earlier you begin treatment, the better
you’re off downstream.”

"Treat and extend is currently the
main protocol used for nAMD treat-
ment. “We have more data now on
the consequences of central subfield
thickness fluctuation, so I think
physicians are realizing they can have

better disease control and better out-
comes with treat and extend instead
of pro re nata,” says Arshad M. Kha-
nani, MD, of Sierra Eye Associates in
Reno. “Fluctuations in CST lead to
Wworse outcomes, so it’s important to
have a treatment protocol that keeps
the retina dry and stable instead of al-
lowing these fluctuations, as was the
case with PRN.”

“PRN was never a great idea,”
agrees David M. Brown, MD, of
Retina Consultants of Texas. “I call it
‘progressive retinal neglect.” It never
made sense to wait for a hemorrhage
to recur before treating. However,
treat and extend is a misnomer of
sorts. We all do fixed dosing at some
interval; treat and extend is just a way
of figuring out what an individual
patient’s fixed interval will be.

“Iypically, we give two or three
loading doses, and if the patient
doesn’t have any active discase—i.c.,
no fluid or hemorrhage on OCT—
then we extend it a few weeks. Say
at six weeks, if they’re dry, we might
give the patient another shot and try
eight weeks. Eventually you extend
until you get fluid and then back off
to the interval at which they stay dry.

Dr. Brown is a consultant for Samsung, Regeneron, Genentech and Novartis. Dr. Khanani is a consultant for Regeneron, Genentech and Novartis.
Drs. Haddock, Han and Chhablani have no relevant financial disclosures.



TABLE 1. BIOSIMILAR CANDIDATES FOR LUCENTIS (RANIBIZUMAB)

Drug Company Indication Status

FYB201 Formycon-Bioeg-Coherus nAMD FDA decision anticipated 03 2022
Xlucane Xbrane Biopharm-Bausch and Lomb nAMD, DME FDA decision anticipated 03-Q4 2022
LUBTO10 Lupin nAMD Phase ll

"T'his approach gets us to a personal-
ized fixed dosing interval as quickly
as possible.”

"T'his is the main benefit of treat
and extend, according to experts.
Rather than lumping all patients into
one basket with PRN or monthly
injections, this protocol tailors the
treatment to optimize disease control.
Additionally, “We know that many
patients don’t like to come to the
clinic every month, or they aren’t able
to for a variety of reasons, and this
leads to poor disease control and vi-
sion loss,” says Dr. Khanani. “Patients
need to be compliant with whatever
treatment protocol they’re using, but
with fewer injections, we have better
overall compliance because of the
decreased treatment burden.”

Some evidence has suggested
that more frequent dosing may vyield
slightly better visual outcomes, but
a Cochrane review found the differ-
ence to be clinically negligible.! The
review found that patients receiving
monthly injections had slightly better
vision at one year compared with
those receiving as-needed (average:
seven) or modified as-needed/treat-
and-extend injections (average: nine).
Endophthalmitis was thought to be
more common with monthly injec-
tions.

Agent Selection

Which anti-VEGF agent is best
suited for which patient? There’s no
clear answer, experts say, as afliber-
cept, ranibizumab and bevacizumab
are all effective at slowing disease
progression. “It’s a tough decision
and there’s no perfect answer,” says
Luis J. Haddock, MD, an assistant
professor of ophthalmology at the
University of Miami, Bascom Palmer
Eye Institute. “Maybe in the future,
we’ll be able to predict whether a

certain patient will respond best to a
specific drug based on OCT findings.
Prior studies have shown that all of
the anti-VEGF agents are effective

in treating the disease, some perhaps
more so than others. It comes down to
clinical findings, pathology and how
often the patient can come back to
the clinic. If a patient comes to me
already on a certain medication and
they’re doing well, I may not switch
them. With new patients, I often try
bevacizumab first and monitor the ef-
fect. Most patients respond well.”

“I and most of my partners at the
University of lowa generally start
with bevacizumab,” says Dr. Han.
“Though it’s off-label, it has a long
track record, is the least expensive,
has a good safety profile and works
well for the majority of patients. Most
anti-VEGF treatments will work well
for most people. Other practices may
decide to start with a different medi-
cation, but the upshot is that most
work well regardless of what you pay.’

“Choice of agent sometimes
depends on a patient’s insurance and
socio-economic status,” Dr. Brown
points out. “Most insurance compa-
nies now have a few step edits, where
they want us to start with bevacizum-
ab, which is our weakest agent. It’s
made by compounding pharmacies,
so it doesn’t have the same consis-
tency as the branded agents, but if a
patient is doing well on bevacizumab,
we often stay with it.”

If coverage isn’t an issue, Dr.
Khanani says he starts patients on
faricimab because it has good efficacy
and durability. He also points out
that patient education is important
when discussing AMD treatment.
“We make sure they understand that
nAMD is a lifetime disease with no
cure, though we have a treatment,”
he says. “Then we review the cur-

i

rently available agents and what’s ap-
proved by their insurance. We make
sure they understand that no agent
will obviate the need for injections.
It’s more along the lines of which
agent will maximize treatment inter-
vals. In that case, the patients need to
understand that they can’t miss their
visits—they really need to come for
every injection, otherwise they could
end up with vision loss. Patients are
a big part of decision-making, and
together we decide how they want to
proceed. But of course, as the physi-
cian, it’s my goal to give my patients
a durable agent so we can decrease
their treatment burden.”

As you know, brolucizumab is no
longer considered a first-line treat-
ment for nAMD due to the intraocu-
lar inflammation events seen in some
patients. Dr. Han says brolucizumab
has been an instructive medication
for the field. “Brolucizumab and
faricimab are the newest drugs since
aflibercept, which still seems new but
was actually FDA-approved more
than a decade ago in 2011,” he says.
“This highlights the advantages of
innovation—we can potentially have
a drug that works better for some
patients, especially those who have
had a limited response to other avail-
able drugs on the market. Many drugs
coming down the pipeline are also tar-
geting other molecules and pathways
associated with blood vessel growth
to have greater effect or durability of
effect.

“That said, I’'m very hesitant to use
brolucizumab and have only used it
rarely,” he continues. “The possibil-
ity of severe inflammation resulting
in vision loss and retinal vasculitis
isn’t a trivial one to consider. Unfor-
tunately, drugs can make it to market
even after rigorous clinical trials and
still have safety signals turn up after
approval. You always have to be a bit
cautious whenever a new drug comes
out because the real world is different
from a clinical trial.

“T'here are some patients who may
have had frequent injections and
tried every available drug and can be
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*Xiidra blocks LFA-1 on T cells from binding with ICAM-1 that may be overexpressed on the ocular surface
in dry eye disease and may prevent formation of an immunologic synapse which, based on in vitro studies,
may inhibit T-cell activation, migration of activated T cells to the ocular surface, and reduce cytokine
release. The exact mechanism of action of Xiidra in DED is not known."2%

TThe safety and efficacy of Xiidra were assessed in four 12-week, randomized, multicenter, double-masked,
vehicle controlled studies (N=2133). Patients were dosed twice daily. The mean age was 59 years (range,
19-97 years). The majority of patients were female (76%). Use of artificial tears was not allowed during the
studies. The study end points included assessment of signs (based on Inferior fluorescein Corneal Staining
Score [ICSS] on a scale of 0 to 4) and symptoms (based on patient-reported EDS on a visual analogue
scale of 0 to 100). Effects on symptoms of dry eye disease: a larger reduction in EDS favoring Xiidra was
observed in all studies at day 42 and day 84. Xiidra reduced symptoms of eye dryness at 2 weeks (based
on EDS) compared to vehicle in 2 out of 4 clinical trials. Effects on signs of dry eye disease: at day 84,

a larger reduction in ICSS favoring Xiidra was observed in 3 out of the 4 studies.’

Indication
Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the treatment of signs and symptoms of dry eye disease (DED).
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XIIDRA® (lifitegrast ophthalmic solution), for topical
ophthalmic use
Initial U.S. Approval: 2016

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

1 INDICATIONS AND USAGE
Xiidra® (lifitegrast ophthalmic solution) 5% is indicated
for the treatment of the signs and symptoms of dry eye
disease (DED).

4 CONTRAINDICATIONS
Xiidra is contraindicated in patients with known hypersensi-
tivity to lifitegrast or to any of the other ingredients in the
formulation [see Adverse Reactions (6.2)].

6 ADVERSE REACTIONS

The following serious adverse reactions are described else-

where in the labeling:
* Hypersensitivity [see Contraindications (4)]

6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying

conditions, adverse reaction rates observed in clinical trials

of a drug cannot be directly compared to rates in the clini-
cal trials of another drug and may not reflect the rates
observed in practice.

In five clinical trials of DED conducted with lifitegrast ophthal-

mic solution, 1401 patients received at least one dose of
lifitegrast (1287 of which received lifitegrast 5%). The

majority of patients (84%) had less than or equal to 3 months

of treatment exposure. One hundred-seventy patients were
exposed to lifitegrast for approximately 12 months. The

majority of the treated patients were female (77%). The most
common adverse reactions reported in 5%-25% of patients

were instillation-site irritation, dysgeusia, and reduced
visual acuity.

Other adverse reactions reported in 1%-5% of the patients
were blurred vision, conjunctival hyperemia, eye irritation,
headache, increased lacrimation, eye discharge, eye dis-
comfort, eye pruritus, and sinusitis.

6.2 Postmarketing Experience

The following adverse reactions have been identified during

post-approval use of Xiidra. 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.

Rare serious cases of hypersensitivity, including anaphylactic

reaction, bronchospasm, respiratory distress, pharyngeal
edema, swollen tongue, urticaria, allergic conjunctivitis,
dyspnea, angioedema, and allergic dermatitis have been
reported. Eye swelling and rash have also been reported
[see Contraindications (4)].

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on Xiidra use in pregnant
women to inform any drug-associated risks. Intravenous
(V) administration of lifitegrast to pregnant rats, from
premating through gestation day 17, did not produce

teratogenicity at clinically relevant systemic exposures.
Intravenous administration of lifitegrast to pregnant rabbits
during organogenesis produced an increased incidence
of omphalocele at the lowest dose tested, 3 mg/kg/day
(400-fold the human plasma exposure at the recommended

human ophthalmic dose [RHOD], based on the area under
the curve [AUC] level). Since human systemic exposure to
lifitegrast following ocular administration of Xiidra at the
RHOD is low, the applicability of animal findings to the risk
of Xiidra use in humans during pregnancy is unclear [see
Clinical Pharmacology (12.3) in the full prescribing
information].

Data

Animal Data

Lifitegrast administered daily by IV injection to rats, from
premating through gestation day 17, caused an increase

in mean pre-implantation loss and an increased incidence
of several minor skeletal anomalies at 30 mg/kg/day,
representing 5,400-fold the human plasma exposure at the
RHOD of Xiidra, based on AUC. No teratogenicity was
observed in the rat at 10 mg/kg/day (460-fold the human
plasma exposure at the RHOD, based on AUC). In the rabbit,
an increased incidence of omphalocele was observed at the
lowest dose tested, 3 mg/kg/day (400-fold the human plasma
exposure at the RHOD, based on AUC), when administered
by IV injection daily from gestation days 7 through 19.

A fetal no observed adverse effect level (NOAEL) was not
identified in the rabbit.

8.2 Lactation

Risk Summary

There are no data on the presence of lifitegrast in human
milk, the effects on the breastfed infant, or the effects on
milk production. However, systemic exposure to lifitegrast
from ocular administration is low [see Clinical Pharmacol-
ogy (12.3) in the full prescribing information]. The devel-
opmental and health benefits of breastfeeding should be
considered, along with the mother’s clinical need for Xiidra
and any potential adverse effects on the breastfed child
from Xiidra.

8.4 Pediatric Use
Safety and efficacy in pediatric patients below the age of
17 years have not been established.

8.5 Geriatric Use
No overall differences in safety or effectiveness have been
observed between elderly and younger adult patients.
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switched over to brolucizumab
with a more efficacious response
in terms of visual acuity or exu-
dation,” he says. “Brolucizumab
is a powerful drug, and it came
to market because it had an
advantage over the standard of
care. Still, the risk-benefit ratio
is difficult to take, especially
compared to the long safety
track record of the existing drugs
and the severity of the complica-
tions.”

Dr. Haddock says he unfor-
tunately experienced some of
the inflammation and vasculitis-

lan C. Han, MD

related adverse events described
in the literature. “I didn’t feel
comfortable continuing to use
that medication when we have
other agents that perhaps have

a similar overall efficacy and
haven’t been shown to have
those effects,” he says. “In gen-
eral, the medication has shown
efficacy and potency and works
in the disease—I had patients in
whom it worked very well—but
with those concerns in mind, my
personal preference is to not use

Dr. Khanani considers brolu-
cizumab a fourth-line agent for
patients who have persistent disease
with vision loss. “Patients who are
on aflibercept with poor response
will now likely switch to faricimab,
and if they still don’t respond, then
brolucizumab would be a fourth-line
option,” he says.

If your patient is receiving broluci-
zumab injections, experts say continu-
ous monitoring is crucial, though the
warning signs would be similar to any
other anti-VEGF agent (e.g., signs of
post-injection inflammation, photo-
phobia, decreased vision). “Brolu-
cizumab is really powerful in terms
of disease control, so if the patient is
willing to take the risk, we monitor
them closely and instruct them to call
us right away if any new symptoms
occur,” Dr. Khanani says. “Every time
they come to the clinic, we perform a
dilated eye exam and look for signs of

Figure 1. An otherwise healthy woman in her 60s first noted
blurry vision and distortion in her right eye more than a year
ago and was diagnosed with nAMD.
The fundus photo shows numerous drusen characteristic
of AMD absent of any subretinal blood. (The CNV is not
obvious in the photo.) OCT line scan (bottom left) shows
elevation of the retinal pigment epithelium and thin
overlying subretinal fluid, consistent with a subfoveal
(“type 1”) CNV. OCT angiography (3 x 3-mm fovea-centered
“ORCC" outer retinal to choriocapillaris slab) shows
a prominent CNV with mature-appearing vasculature
and surrounding choriocapillaris loss. This patient has
i maintained excellent (20/25) vision with anti-VEGF therapy
on a treat-and-extend regimen.

inflammation. If they have any signs
of inflammation, I stop using broluci-
zumab there. That’s what prevents a
bad episode down the road.”

He says the results of a real-world
safety-outcomes study published in
JAMA Ophthalmology that he was a part
of found that the main risk factors
with brolucizumab were a history of
retinal artery occlusion and a history
of inflammation.? The cohort study
included nAMD patients in the IRIS
Registry and Komodo Healthcare
Map databases; it reported an intra-
ocular inflammation and/or retinal
vascular occlusion incidence rate of 2.4
percent.

Patients who had IOI and/or RO in
the 12 months before receiving their
first brolucizumab injection had the
highest observed risk rate for IOI and/
or RO in the early months after their

first injection. “We would exclude
these patients,” Dr. Khanani says.
“There’s also some data suggesting
that inflammation is more com-
mon in females.” The estimated
incidence rate in women compared
with men was 2.9 and 3 percent vs.
1.3 and 1.4 percent in the IRIS and
Komodo groups, respectively. (The
study authors pointed out that

the identified risk factors can’t be
used as predictors of IOl and/or
RO events and their causality with
brolucizumab can’t be assessed
using this study.)

Imaging for Retreatment
When deciding when to retreat
an nAMD patient, retina special-
ists rely on optical coherence
tomography as their primary
imaging modality. In addition to
OCT findings such as subretinal
fluid, subretinal hyperreflective
material, atrophic changes and
choroidal findings, vision changes
and disease resistance factor into
the treatment decision.

“When deciding when to re-
treat, I typically look at subretinal
and intraretinal fluid and the size
of the retinal pigment epithelium
and try to take everything into
consideration,” says Dr. Haddock. “I
also use OCTA to better visualize the
size of the choroidal neovasculariza-
tion and where it’s located to deter-
mine which patients can tolerate a
little more fluid.”

Dr. Haddock also considers the
patient history and whether they’ve
previously undergone a treat-and-ex-
tend regimen. “It’s important to know
their parameters and what they can
tolerate,” he explains. “Patients with
a small area of subretinal fluid, even
if it’s central, may have stable vision
and no new bleeding, and they may
be okay to remain at a certain interval
rather than shortening it. [ would
tolerate a little bit of subretinal fluid
rather than intraretinal fluid because
there’s enough evidence to suggest
to that intraretinal fluid may predict
worse overall outcomes.”

AUGUST 2022 | REVIEW OF OPHTHALMOLOGY m
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TABLE 2. BIOSIMILAR CANDIDATES FOR EYLEA (AFLIBERCEPT)

Drug Company Indication Status

MYL-1701P Viatris (Mylan-Momenta) DME FDA decision anticipated 03-04 2022
CHS-201 Coherus Biosciences nAMD BLA submission

FYB203 Formycon-Bioeq nAMD Phase Il

SB15 Samsung Bioepis-Biogen nAMD Phase Il

SOK583A1 Sandoz nAMD Phase ll

ABP 938 Amgen nAMD Phase Il

ALT-L9 Alteogen nAMD Phase |

“I’ll often couple OCT with OCTA
to follow the abnormal vascular com-
plex when deciding when to retreat,”
Dr. Han says. “Our goal is to resolve
any pathologic changes we see, such
as intraretinal and subretinal fluid.
We treat until the fluid goes away or
stabilizes.”

While OCTA isn’t the standard
of care for monitoring nAMD, it’s a
valuable technology complementary
to the existing imaging modalities,
proponents say. Dr. Han says he likes
to be able to correlate structural and
vascular features in a three-dimen-
sional fashion through OCTA. In
fact, his current research focuses on
multimodal imaging for studying the
physiologic mechanisms of retinal dis-
ease, including abnormal blood vessel
changes, which he says aren’t always
so straightforward.

“There are some gray zones
concerning these blood vessels,” Dr.
Han explains. “There’s evidence
that even persistent subretinal fluid
might not be a bad thing. Patients
with persistent subretinal fluid might
actually have very little choroidal
vasculature under the fovea where
it counts most for central vision, and
the choroidal neovascular net that we
deem pathologic may actually be a
secondary response to tissue thinning
or vascular loss (Figure 1). We might
not want complete regression of the
choroidal neovascularization since it
may be supplying nutrients to the fo-
vea. The persistence of that fluid may
be representative of the fluid clear-
ance or transition as opposed to actual
activity of the blood vessels. Many of
these patients can maintain very good

m REVIEW OF OPHTHALMOLOGY | AUGUST 2022

vision, even with some fluid on OC'T.
Ultimately, treatment depends on a
lot of different factors for individual
patients.”

OCT should be performed at every
visit, or monthly, until the fluid has
dried, says Jay Chhablani, MD, an
associate professor of ophthalmology
at the University of Pittsburgh Eye
Center. “Many physicians don’t do
an OCT during the loading doses or
the first three months, but I like to
getan OCT every visit just to better
understand the response. Looking at
the initial response helps you when
you go back to look at later changes.
So, I would say get an OCT every
month until you decide they’re dry
and extend it to two or three months
follow-up.”

To Switch or Not to Switch?

If your patient seems to be a non-
responder, first rule out any other
disease that may have been missed in
the beginning of the treatment, says
Dr. Chhablani. “To rule out a retinal
pigment epithelial rip, we use fundus
autofluorescence,” he says. “This
modality won’t help you every time
you need to redefine the treatment
interval, but it can help you differ-
entiate nAMD from other causes of
neovascularization.

“We don’t ask for fluorescein angi-
ography much since it’s an invasive
test,” he continues, “but if I suspect
my patient isn’t responding well due
to a polypoidal choroidal vasculopa-
thy, I'll definitely ask for an indocya-
nine green angiography along with
fluorescein angiography, and review
all of the patient’s pictures to see if

there’s any other associated discase. If
the patient has PCV, I’d offer a com-
bination treatment of photodynamic
therapy along with anti-VEGE

“Not many U.S. physicians get
ICGA done since they feel PCV isn’t
very common here, but patients do
getit,” he adds. “ICGA is something
we want to push forward in the next
generation of residents and fellows so
we can better understand the preva-
lence of PCV in a white population.”

If your nAMD patient has persis-
tent fluid despite monthly therapy or
cannot be extended from a monthly
regimen (i.e., if fluid recurs after ex-
tending), it’s time to proceed up the
pathway to a stronger agent, says Dr.
Brown. “Most of our agents all work
by blocking VEGE” he says. “Afliber-
cept has more anti-VEGF blockade
than ranibizumab, which has more
anti-VEGF blockade than bevaci-
zumab. Faricimab, which was recently
approved, has even more anti-VEGF
blockade and also blocks Ang2, which
may be particularly important in
vascular diseases such as diabetes and
retinal vein occlusion.”

Additional switching considerations
may include where in the retina the
patient’s disease first presented, the
amount of fibrosis, fluid and disease
activity, and the patient’s response
to the prior medication, adds Dr.
Haddock. “If I see a patient having
a slow response, I may give them
more time,” he says. “If they have no
response, I'm more likely to switch
agents. 'Typically, after three injec-
tions, | have a good idea of who's a re-
sponder, who’s responding at the rate
I anticipated and who has potential of
responding with another medication.
After three or four injections, I’d make
the decision taking those factors into
consideration.”

“If your patient can’t afford to
switch to a different agent or doesn’t
have access to the newer medications,
then a double dose of aflibercept
works well, or more frequent anti-
VEGE” says Dr. Chhablani. “You can
also combine bi-weekly injections,
e.g., aflibercept and alternate with



bevacizumab every 14 days.”

Some recent studies using simulated
switch protocols have suggested that
switching agents may not necessar-
ily give patients better outcomes. Dr.
Chhablani points out, however, that
there are a lot of factors we’re still
unable to evaluate in studies, and
simulation studies can’t match those.
"The sub-analyses in question are
those of the HARBOR trial,? CATT
and DRCR.net trials* and the ARIES
trial.® These studies noted that without
a true randomized control group
continuing the original treatment, it’s
not possible to know whether any im-
provement is due to the new treatment
or not. They identified trial patients
who would otherwise be considered
for switching drugs in the first several
months of treatment and followed
them as they continued their original
treatment. All three trials, which had
company sponsorship, reported visual
gains and some improvement in retinal
thickness.

“What kind of imaging find-
ings were being treated? How did
the patients respond to treatment?
These are very important ques-
tions,” Dr. Chhablani says. “I have
seen in dermatology literature that
if a patient becomes resistant to or a
non-responder to a certain drug, they
give the patient a holiday period and
then reintroduce the same drug and
the patient responds again. So, some
of these things may still be possible,
but I’d say that when treating your in-
dividual patients, you should certainly
consider switching drugs.”

Powerful Newcomers

It’s an exciting time to be in retina
with several new treatments available
and in the pipeline, retina specialists
say. Here are the three most recent
arrivals to the retinal disease arma-
mentarium:

e Vabysmo. FFaricimab-svoa (Vabys-
mo, Genentech) is a bi-specific an-
tibody that was approved for nAMD
and DME treatment in May. It binds
both VEGF-A and angiopoietin2. Far-

icimab is given in four loading doses

followed by maintenance dosing every
two, three or four months for nAMD.
In the Phase III trials, intraocular in-
flammation rates were consistent with
aflibercept-treated eyes.

“Based on TENAYA and LLU-
CERNE, we found that a subset of
patients can last 16 weeks on far-
icimab, and eight out of 10 patients
can last 12 weeks or longer,” says Dr.
Khanani, who was one of the clinical
investigators. ““T'here are patients who
may need more frequent treatment,
and they’ll be able to receive faricimab
frequently to control their disease.

“T’hough there are great agents
available, we have an unmet need for
durability,” Dr. Khanani continues.
“Patients don’t gain vision the way
they should in the real world because
of the treatment burdens, so having
a dual mechanism of action that goes
after a well-established target and
another pathway is exciting. We’re not
increasing the burden of injection and
we’re maximizing treatment durabil-
ity this way.”

Dr. Khanani is also part of the
AVONELILE-X extension study,
which is assessing the outcomes with
faricimab for all patients, in particu-
lar those switching from aflibercept.
“We’re looking for any safety signals
that patients are responding better
versus which characteristics indicate
a patient may need more treatment,”
he says. “We’re learning a lot about
the drug.”

Dr. Khanani presented faricimab’s
two-year data at the ASRS Meeting
this year. The data show that almost
80 percent of patients receiving far-
icimab were able to be treated every
three months or longer; and more
than 60 percent of patients were able
to be treated at four-month inter-
vals, which represented a more than
15-percent increase since the primary
one-year analysis. These patients also
had vision gains comparable to pa-
tients receiving aflibercept every two
months. Faricimab patients received
an average of 10 injections over two
years and aflibercept patients received
an average of 15 injections over the

same time period. The study found
no new safety signals.

Dr. Haddock began using faricimab
a few months ago and says the early
results have been encouraging (Figure 2).
“I'm still in the stage of seeing how
my patients are responding and figur-
ing out what role faricimab will play in
their overall management, but there
have been good responses so far,” he
says. “I haven’t seen any episodes or
events that aren’t typical of other anti-
VEGF agents.”

“I think it’ll be interesting to see
how other physicians use faricimab,”
says Dr. Han. “T'he Phase I1I trials
were encouraging. I’d say ’'m a cau-
tious adopter of new treatments. The
trial was set up as a non-inferiority
comparison to aflibercept, but this
was based on a particular protocol in
a particular patient composition, so
how that plays out in the real world
remains to be seen. We haven’t used
it yet here at the University of lowa,
but we’re in the process of getting
a hospital formulary and insurance
coverage for it.”

Dr. Han says he’s excited the
field has begun exploring pathways
beyond VEGE. “A bi-specific drug is
cool to describe, but it also acknowl-
edges that vascular growth, develop-
ment and stabilization are dynamic
and complex processes,” he says.
“Angiogenesis, which involves not
only new blood vessel growth but also
blood vessel remodeling and stabi-
lization is important for life because
blood goes everywhere. Life is about
balance—growing new blood vessels
and then stabilizing them. The chal-
lenge presented by neovascularization
isn’t necessarily that blood vessels are
growing in response to something,
which is the body’s typical response
to lack of blood flow or injury. That in
and of itself isn’t bad, but these blood
vessels can grow in the wrong position
or be poorly constructed at first, and
that’s really a secondary complication
or consequence of neovascularization,
if you will. Other pathways contrib-
ute to this growth, development and
stabilization that aren’t currently being
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Luis J. Haddock, MD

Figure 2. A 74-year-old female on chronic anti-VEGF treatment for nAMD of the right eye
without fluid resolution. OCTA shows a subfoveal choroidal neovascular membrane. Fluid
resolution and improvement on OCT were noted four weeks after injection of faricimab. VA

improved from 20/100 to 20/80.

addressed with anti-VEGF therapy;,
which is essentially monotherapy for
one molecule. To target more than one
molecule to return the body to balance
is exciting.”

* Susvimo. Formerly known as the
Port Delivery System with ranibi-
zumab, Susvimo (Genentech) provides
continuous delivery of the drug. It’s
indicated for patients who’ve previ-
ously responded to at least two intravit-
real injections of an anti-VEGF agent.
“We’re always looking for new ways to
deliver drugs, including existing drugs
like ranibizumab, and to increase
their durability and effect,” says Dr.
Han. “Social determinants of health,
unfortunately, impact patients’ treat-
ment. While they aren’t medical, they
still must factor into medical decision-
making. A longer delivery system is an
important innovation for nAMD.”

Dr. Khanani’s practice was the first
to implant the device in a hospital
setting. ““T’he implant is a surgical
device that helps to control disease and
decrease the treatment burden to every
six months,” he explains. “Because
it’s a surgery, there are risks associated
with it, so the first thing we need to do
is ensure the surgery is done prop-
erly so we don’t end up with com-
plications, and patients need to be
monitored. Any adverse events must
be treated aggressively and quickly.
It’s not a first-line treatment option,
but it is a good option for a subset of
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patients who really don’t like injec-
tions or need frequent injections.”

When monitoring patients who
have a ranibizumab implant, it’s
important to watch them closely in
the postop period and ensure the
surgical site heals well so there’s no
conjunctival retraction or erosion,
experts say. Once the site has healed,
follow-ups can be extended, but Dr.
Khanani emphasizes the importance
of educating patients about reporting
any issues promptly.

“If a patient has a conjunctival issue
and calls us right away, we can repair
it, but if they don’t come in right
away, they could end up with a com-
plication such as endophthalmitis,”
he says. “We monitor them one day;,
one week and one month after. Once
they hit six months and their disease
is well controlled and they don’t need
any supplemental injections, it’s rea-
sonable to follow those patients every
six months just for a refill or exchange
procedure.”

At Dr. Han’s midwestern practice,
many of his patients drive a good
distance to come to the clinic. “We
have some limitations with travel
distance for many patients who need
injections, so many are in favor of an
option that lasts longer,” he notes.
“But many are perfectly happy to
stick with a treatment they know and
trust rather than try something new.”

“I’ve discussed the implant with

some of my patients and they seem to
have more fear of surgery than injec-
tions,” says Dr. Haddock. “I think a
lot will depend on the physicians—
how comfortable we feel with the
procedure and how strongly encour-
aged we are by the results in order to
present it to our patients as an option.
I don’t think this will be my primary
choice for most people, but those who
have difficulty coming in for injections
are probably the ideal candidates right
now. There’s the possibility of a slight
increase in infection rates over the
lifetime of the implant compared with
injections. I’'m still seeing where it fits
into my armamentarium.”

Dr. Haddock hasn’t used the ranibi-
zumab implant yet, but he’s in the
process of getting trained. “Genentech
has online modules and also provides
in-house training,” he says. “So far, it’s
a very nice setup. I think they knew
from the beginning that in order to
introduce a surgical procedure they
really needed to spend time creating
good training. There are good surgical
training modules and people to teach
us the techniques.”

Dr. Brown notes that the implant’s
warning label, saying that up to 2 per-
cent of patients get endophthalmitis,
or one out of 50, has limited its mar-
ket access. “Additionally, its current
drug eluting levels often don’t cover
those who need the most frequent
injections,” he says. “In other words,
the patients who really want to have
this implant are the ones who have to
have an injection every month, but
this probably doesn’t provide enough
anti-VEGF blockade to accommodate
those patients.”

Dr. Brown implanted about 35 of
the devices in the clinical trial. “The
patients who need only one refill
every six months are very happy,” he
says. ““T'hey absolutely love it. And
again, the ones who aren’t happy are
those who were getting an injection
every month and then, after undergo-
ing a surgery for the implant, find the
implant still isn’t enough and they
have to continue getting injections.”

* Byooviz. Biosimilars are biologi-
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HOW MUCH DOES SUSVIMO COST COMPARED
WITH RANIBIZUMAB INJECTIONS?

A cost-analysis study published in JAMA
Ophthalmology in June reported that Susvimo with
one refill cost more than intravitreal ranibizumah
or aflibercept injections if the patient needed less
than or equal to approximately 11 or 10 injections,
respectively, within the first year® If fewer than 4.4
and 3.8 injections are needed per refill, then intra-
vitreal ranibizumab or aflibercept costs less.

The cost analysis was hased on a model using
trial data and Medicare reimbursement rates. The
break-even point with Susvimo with one refill was
10.8 +1.3 ranibizumah injections, 9.3 +11 aflibercept
injections or 34.5 +4.2 hevacizumah injections. In
the study, the initial implant insertion was esti-
mated to cost $12,239, with a refill costing $8,240.
A ranibizumah 0.5 mg injection was estimated to
cost $1,742.

cal products that are highly similar to

a reference product and have no
clinically meaningful differences in
terms of safety, purity and potency.® In
the United States, biosimilar uptake
remains slow. Though there are 35
approved biosimilars to 11 reference
drugs, only 21 of these are on the
market.” It’s estimated that biosimilars
could save more than $133 billion by
2024 if uptake increases. Experts say
that biosimilars will create cost-savings
by launching at a discounted price,
which will in turn cause the reference
biologic product’s price to go down in
response to competition (see Table 1).

Byooviz (ranibizumab-nuna, Sam-
sung Bioepis/Biogen) is the first bio-
similar in ophthalmology, referencing
Lucentis. The drug launched on July
1 in the United States after receiving
FDA approval last year. It’s priced at
$1,130 for a single-use 0.5-mg vial, or
40 percent lower than Lucentis.

Not all retina specialists are eager to
adopt a biosimilar, however. “Bio-
similars have a minimal role in my
practice,” says Dr. Khanani, citing
established anti-VEGF agents with
long safety records. “Unless the pay-
ers [mandate step therapy] through
biosimilars, I don’t see myself using
biosimilars in my practice at this
point.”
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“It’ll be interesting to see how ef-
fective biosimilars really are, and how
others will be priced and marketed
in the future,” says Dr. Haddock.

“I haven’t had any experience with
biosimilars so far. The excitement is
perhaps about the reduced price, but
we have reservations about manu-
facturing changes, as even a slight
one could have serious effects. We've
seen this happen with other molecules
where changing a little bit can have se-
rious effects in the eye. I’'m not overly
excited about it.”

Dr. Brown, who worked with Sam-
sung Bioepis on the biosimilar trials,
says he’s not concerned about the
manufacturing because “Samsung has
a robust biosimilar program and factory
in Korea.” The company’s portfolio
currently contains five biosimilars in ad-
dition to ranibizumab, including those
for etanercept, infliximab, adalimum-
ab, trastuzumab and bevacizumab.

Dr. Brown says Byooviz and future
biosimilars will put more pressure on
insurance companies to manage costs.
Despite that, he points out, “We don’t
know how much of an effect [on the
market] it’s going to have because it’s a
biosimilar of Lucentis, which has been
out now for 15 years and has been
supplanted, especially in DME, by
Eylea. So there aren’t as many patients
on Lucentis to switch over to Byooviz.
Insurance companies could add a step
edit, which would push more doctors
to get comfortable with the biosimilar,
but how excited are insurance com-
panies going to be about putting a
separate step edit between Avastin and
Eylea or Vabysmo or even Lucentis?
"There’s certainly more cost-savings
with $75 Avastin than $1,130 Byooviz.

“I think what will really make a dif-
ference in the biosimilar market is an
aflibercept biosimilar to compete with
Eylea, which is the current market
leader,” he continues (see Table 2). “1
think there will be a cautious entry
into the biosimilar market, but I'm
hopeful we won’t see troubles like
with brolucizumab, and we’ll certainly
be diligent as we would be with any
new agent.

“One concern is that Lucentis is
currently marketed in two doses, 0.5
mg for AMD and 0.3 mg for DME,
but Byooviz is only approved for
AMD,” Dr. Brown says. “In some
parts of the country, AMD is a large
part of the market, consisting mainly
of older white folks. Here in south
"Texas, about half of our patients have
diabetes, and Byooviz doesn’t have
that indication, so that will hurt its
uptake.”

The American Academy of Oph-
thalmology supports the use of bio-
similars, specifically those approved
for ophthalmic indications. They say
choice of treatment should remain
between the treating ophthalmologist
and their patient; they don’t support
step therapy programs.’

“This 1s an exciting time for treat-
ing nAMD,” Dr. Haddock says. “We
have several new treatments, and bio-
similars are being introduced. There’s
a lot to consider when deciding which
treatments to use, but fortunately for
patients, our latest treatments last
longer, reduce the number of injec-
tions, reduce overall risk and maintain
vision. I look forward to a future of
individualized treatment driven by
multiple treatment options.” 4
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MANAGING RETINA IN THE
PRESENCE OF GLAUGOMA

Managing retinal problems in the setting of glaucoma raises the stakes. Here's how to play it safe.

CHRISTOPHER KENT
SENIOR EDITOR

s every retina specialist knows,

many retina patients have

glaucoma in addition to their

retinal problems. Furthermore,
addressing retinal problems can im-
pact intraocular pressure, potentially
putting such patients at risk.

Michael A. Klufas, MD, part of the
Retina Service of Wills Eye Hospital
and an assistant professor of ophthal-
mology at Thomas Jefferson Univer-
sity in Philadelphia agrees that the
conditions frequently overlap. “As
retina specialists, some of the condi-
tions we treat are associated with
glaucoma and/or elevated intraocular
pressure,” he says. “Those include
retinal vein occlusions, retinal
detachments and diabetic retinopa-
thy, which can be associated with
neovascular glaucoma. In addition,
the periodic injections we give many
of our patients may cause intraocu-
lar pressure fluctuations. IOP can
sometimes trend higher in patients
who’ve had multiple injections, so |
have to be alert for that possibility to

This article has no commercial

sponsorship.
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make sure the patient doesn’t lose
vision from glaucoma. Furthermore,
some of the surgeries we perform,
such as repairing a chronic retinal
detachment, can cause IOP to
increase.”

Here, retina specialists discuss the
issues that may arise in this situation
and share their tips for how best to
proceed.

Checking for Glaucoma
Given that retinal procedures can
have a serious impact on vision in
a glaucoma patient—and not every
patient with glaucoma has been di-
agnosed—many retina specialists say
they routinely check their patients
for evidence of the disease.

“Every time a patient comes in
we look for signs of glaucoma,” says
David S. Boyer, MD, a partner at
Retina-Vitreous Associates Medi-
cal Group in Los Angeles and an
adjunct clinical professor at the Keck
School of Medicine of the University
of Southern California. “We encoun-
ter glaucoma patients or suspects
nearly every day. We may note in-
creased cupping, an abnormal nerve

fiber layer or very high intraocular
pressure. Any of these will point me
in the direction of having someone
else involved who can follow the
patient on an ongoing basis and do
a more thorough glaucoma exam

to determine whether the patient
requires treatment.”

Noting that giving repeated injec-
tions may cause a pressure problem
in some patients, Dr. Boyer says he
always gets an OCT of the nerve
fiber layer before he starts treat-
ment. “No major study has veri-
fied this association, but getting an
OCT of the nerve fiber layer at the
outset gives me a good baseline for
comparison later in case a problem
arises.”

Adam Pflugrath, MD, a retinal
surgeon at Jervey Eye Group in
Greenville, South Carolina, believes
that checking retina patients for the
presence of glaucoma is incredibly
important. “As retina doctors, we
see patients more often than most—
especially injection patients,” he
points out. “As a result, we have a
lot more data about both intraocular
pressure and optic nerve head as-

Dr. Klufas is a consultant for Genentech, Allergan, RegenexBio and Alimera, and a speaker for Genentech and Regeneron. Drs. Boyer and
Pflugrath report no relevant financial disclosures.



Adam Pflugrath, MD

Surgeons say that when a glaucoma patient comes in with pressure already elevated, the
first thing they do is recheck the pressure to make sure the measurement was accurate.
Some doctors prefer to use a Tonopen for this purpose; others favor the iCare tonometer.

sessment.

“Every time I get an OCT of the
macula I look at the infrared image
of the nerve for any changes, just to
see what’s going on,” he says. “I’ll
pull up the last image and look to
see if there are any changes. We
can also use other options such as
an RNFL scan, or some of the new
metrics, like the Bruch’s membrane
opening minimum-rim-width or area
assessment, to track any changes.”

Dr. Pflugrath notes that he
generally doesn’t rely on the OC'T
software-generated analysis, regard-

ing whether signs of progression
exist. ““T'he software is good, but
often you have to redraw the lines
for the RNFL to get a more accu-
rate measurement,” he points out.
“Sometimes the machine misses

the layer of the retina you want to
evaluate. A brief look at the infrared
image is a good quick assessment. In
fact, you see more optic nerve head
cupping when you look at the infra-
red image than you would looking
at the slit lamp. Furthermore, taking
that picture gives you another data
point to assess later.

“Automated perimetry isn’t reli-
able in this population,” he adds.
“Patients who’ve had prior pan-
retinal photocoagulation laser for
diabetes or vein occlusion, or who
can’t maintain fixation because of
macular edema or macular degenera-
tion, aren’t going to perform as well
on that test. We have the technology
to get more objective measurements,
so we might as well use it.”

If you find evidence suggestive of
glaucoma, how should you proceed?
Dr. Klufas says his decision about
whether to recommend a glaucoma
screening depends on a number of
factors. “I look at the cup-to-disc
ratio, whether the patient has a
family history of glaucoma, and the
IOP,” he explains. “If they have no
risk factors and the cup-to-disc ratio
is normal, I’'m not sure they need a
glaucoma screening. If they have a
family history, but no other factors,
I’d recommend getting the screen-
ing.

“Usually, if I suggest getting
screened for glaucoma, the patient
asks how soon to see someone about
that,” he adds. “If their vision is fine,
I’ll suggests doing it any time in
the next six months, but I tell them
not to wait for a year or two and risk
permanent vision loss.”

Elevated Pressure, Pre-injection
Most glaucoma patients need to
have a low pressure to minimize the
likelihood of progression. Occasion-
ally, a glaucoma patient or suspect
will show up for a retinal injection
with their IOP already elevated.

Dr. Klufas says he may pro-
ceed with the injection despite
an elevated IOP. “It depends on
the pressure,” he notes. “If it’s 30
mmHg or less, I'll typically just do
the injection. Most of the intravit-
real injections we do are 0.05 cc of
volume, which the eye typically tol-
erates very well. Once I’ve done the
injection I’ll recheck the pressure
and confirm that the patient’s vision
isn’t declining or blacked out, which
would indicate very high pressure.”
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Doctors note other points:

* Double-check the IOP your-
self. Drs. Pflugrath and Klufas both
double-check the IOP if it’s been
measured as being elevated. “Of-
ten it was just spuriously high,” Dr.
Klufas notes. “If I’'m not sure the
measurement was accurate, I tell the
patient to breathe normally while I
recheck it.”

* Consider the reason for the
elevated IOP. “I’d probably proceed
with an intravitreal injection, as
long as the reason for the elevated
eye pressure was just open-angle
glaucoma, as opposed to residual
lens material, bleeding secondary to
trauma, or certain types of inflamma-
tion,” says Dr. Pflugrath.

* Consider making a paracentesis
to avoid a pressure spike. “Doing a
paracentesis immediately after the
injection should help reduce the
risk of pressure elevation,” says Dr.
Pflugrath. “However, I don’t do this
for every patient; I assess the optic
nerve and IOP and decide if their
optic nerve can handle the transient
rise in pressure. Then I proceed
with the injection using a 30-ga.
needle.”

Dr. Klufas says he would gener-
ally only create a paracentesis in
the presence of high pressure if the
injection was urgent. “I’d consider
a paracentesis if the patient, for
example, has only one eye and if we
don’t treat the neovascular macular
degeneration the eye could get a
bleed and vision loss.”

Dr. Klufas points out that some
doctors inject a larger volume of
drug based on the theory that more
medication may allow increased
duration of action. “I don’t believe
this has ever been demonstrated in
randomized, controlled studies,”
he says. “However, if you do inject
a larger volume, performing the
anterior chamber paracentesis might
make sense. It’s an easy step to add
on, and it’s less painful than the
intravitreal injection. In any case,
If I do perform an anterior chamber
paracentesis, I explain to the patient
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that the pressure problem needs to
be addressed long term, which the
paracentesis won’t do.”

If the patient has glaucoma,
or we suspect he has
glaucoma, there’s a good
chance we’re not going to
use steroids ... | think the
issue is steroid response
even more than glaucoma,
because some patients who
don’t have glaucoma will go
on to develop high pressure.
—David S. Boyer, MD

Dr. Boyer says he rarely creates
a paracentesis. “I know that some
doctors do anterior chamber taps
fairly often, but I haven’t found the
need for it,” he explains. “If I think
the patient is going to have a pres-
sure elevation of any magnitude, |
may add some drops beforechand, or
do a little bit of ocular massage. For
the most part, 0.05 ml of fluid isn’t
going to cause a significant pressure
increase.”

* Consider injecting a differ-
ent agent. Dr. Pflugrath notes that
another way to minimize the risk
associated with post-injection IOP
spikes is to use a longer-lasting
anti-VEGF agent that requires
fewer injections. “In retina patients
with glaucoma or RNFL thinning, 1
prefer to use a more durable agent, if
possible, whether that’s an intravit-
real steroid or some of the newer
anti-VEGF agents that can last more
than four to six weeks,” he explains.

* Start a glaucoma drop, or send
the patient back to the referring
doctor. “Once I recheck the pres-
sure, I’d review the medications the
patient is on,” says Dr. Pflugrath.

“If the pressure is in the high 20s or
30s, I’d probably add a drop, if that’s
feasible, and let the referring doctor
know.

“Depending on how high the
pressure is, I might send the patient
back to the other doctor to get it
under control,” says Dr. Boyer. “If 1
see significant alterations at the level
of optic nerve and the nerve fiber
layer is compromised, then I may
conclude that they need additional
medication. If that’s the case, I'll
either call the other doctor or start
the medication and ask the patient
to see their doctor within the week,
so they can get that taken care of.”

Dr. Klufas adds one point worth
considering when performing an
injection, regardless of whether or
not the pressure is elevated. “Con-
serving conjunctiva is something to
consider when treating a glaucoma
patient,” he says. “I try to use con-
junctiva away from the limbus, in
case a glaucoma surgeon needs to do
a procedure later.”

Elevated Pressure, Pre-surgery
Doctors note that the consider-
ations are somewhat different if
the patient has come in for an
invasive procedure and the pres-
sure is already elevated. “In terms
of proceeding with retinal surgery
when the patient’s IOP is elevated,
that would depend on how el-
evated the pressure was, and the
cause,” says Dr. Pflugrath. “If this
pressure is significantly elevated, 1
might postpone surgery to get the
IOP under better control. If the
pressure was minimally elevated,
by only a few points and not requir-
ing additional medication, then |
might proceed with the surgery. On
the other hand, if it was an elective
procedure and the pressure was
significantly elevated over baseline,
I’d discuss additional medications
or have them touch base with their
glaucoma provider to see what
could be done to lower the pressure
more effectively before doing the
procedure.



Surgeons say they'd often proceed with an injection despite elevated IOP—if the pressure wasn't too elevated, and the reason was open-
angle glaucoma, rather than other causes such as trauma or inflammation. Some surgeons make a paracentesis after the injection if
transient high pressure is especially risky for the eye, though it's more common to start a glaucoma drop and/or send the patient back to
the referring doctor to get the pressure under control. In any case, careful post-injection monitoring is always called for.

“In cases in which lens particles
or a hemorrhage are causing the
elevated IOP, I'd proceed with the
surgery,” he adds. “If there was a
retinal detachment, I’d go ahead
with the surgery as well. However,
you don’t usually see elevated pres-
sure in that situation.”

If the patient was in the office for
a procedure such as a retinal laser
rather than an injection, Dr. Klufas
says whether he’d postpone the
procedure would depend on a num-
ber of factors. “I wouldn’t postpone
a laser procedure intended to treat
a retinal hole,” he notes. “T'hat
shouldn’t affect the pressure. But
if it’s an invasive incisional, surgi-
cal procedure, my decision about
proceeding would depend on how
healthy the optic nerve looks.
Someone with advanced glaucoma

can lose all of their vision if the
pressure reaches 40 mmHg, or
whatever would be considered high
for them, and the pressure can go
up and down intraoperatively dur-
ing retinal surgery.

“For that reason,” he continues,
“if it’s elective surgery, I might
say ‘Your vision is still pretty good,
so let’s leave your eye alone.” On
the other hand, if it’s a retinal
detachment that needs to be fixed
or the patient might lose vision,
postponing wouldn’t be an op-
tion. In that situation, I might take
steps to make sure the pressure is
normal before, during and after the
surgery.

“Overall,” he adds, “the decision
is pretty much patient-dependent,
based largely on how healthy the
optic nerve is.”

Managing the Steroid Dilemma
Because steroids can trigger an el-
evation in IOP in some individuals, a
retina specialist may face a dilemma
when steroids are the obvious—or
necessary—treatment for a retinal
concern. Surgeons say these strate-
gies help ensure a positive outcome:
* See if the patient is a steroid
responder. “1f the patient has glau-
coma, or we suspect he has glau-
coma, there’s a good chance we’re
not going to use steroids,” says Dr.
Boyer. “If we do use them, we’re
going to first try to see if the patient
is a steroid responder, beyond just
having glaucoma. I think the issue
is steroid response even more than
glaucoma, because some patients
who don’t have glaucoma will go on
to develop high pressure. You can’t
really use steroids for those patients,
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NOTING AND TREATING PARTICULATE GLAUCOMA

RETINA & GLAUCOMA

Adam Pflugrath, MD, a retinal surgeon at Jervey Eye Group in Greenville, South Carolina,
points out that particles left in the eye may lead to inflammation, which in turn can cause
increased aqueous viscosity that can lead to elevated pressure. Particles left in the eye
can also clog the trabecular meshwork directly, leading to the same outcome.

“Retained lens particles following cataract surgery or lensectomy can cause this, as can
silicone droplets and particles of perfluorocarbon liquid that weren't removed,” he says.
“This isn't something most doctors think about when faced with elevated IOP, but retained
particles are easily visible. Silicone oil floats to the top of the eye, while perfluorocarbon
liquid and lens particles fall to the bottom of the anterior chamber, so you can see them at

the slit lamp.

“If the patient’s pressure is high as a result, you need to increase the steroids,” he notes.
“If | see one of these cases in the office, | give the patient a periocular steroid to help
lower the inflammation. Large lens particles, in particular, can be highly inflammatory. The
steroid will help to soften up the particles and break some of them down, and it will help to
keep the I0P from spiking due to the particles or the inflammation.

“Of course,” he adds, “if you're dealing with very large retained lens particles, you'll also
need to do a vitrectomy to remove them from the posterior and anterior segments.”

unless the pressure elevation is mild
and you can easily treat them with
drops. Of course, if we do know the
patient has glaucoma, I’d definitely
be cautious.

“If I feel that steroids are nec-
essary, I’d give the patient a trial
of topical drops and monitor the
patient for pressure elevation before
giving any intravitreal injections,” he
continues. “T'he drops may not even
be the same steroid drug, but there
may be enough of a correlation to
get a sense of whether an injection
is likely to elicit a pressure increase.
Then, if the drops cause a pressure
increase, you can stop the drops. If
the drops don’t raise the pressure,
I’ll probably do the injection with a
steroid that has a short half-life and
watch the patient very carefully.”

* Check the patient frequently
postop. “Whenever I give an intra-
vitreal steroid I have the patient
come back five or six weeks later
to make sure they’re not a steroid
responder,” Dr. Boyer says. “In my
experience, that’s usually when the
peak pressure occurs.

“Unfortunately, even though you
may not see a steroid response the
first, second or third time you give
the injection, it can happen on the
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sixth time,” he continues. “So we
try to bring the patients back every
time. If the pressure does rise,
usually we can treat them with a
glaucoma medication and the steroid
response will subside after two

or three months. Of course, if the
patient initially comes in with severe
glaucoma we’ll be much more con-
cerned, because if the pressure goes
up, we don’t have as many options
left to treat the patient. We’d be less
likely to use a steroid in that situa-
tion.”

Dr. Klufas points out that the
timing of pressure elevation can vary
with different medications. “Some
may cause a pressure elevation two
weeks later; some may cause it four
to six weeks later,” he notes. “As a
result, there’s no foolproof schedule
for monitoring the patient. However,
if the patient already has a tube or
bleb, the pressure should ideally
remain OK—especially if the patient
has a tube.”

* Consider placing the steroid in
the suprachoroidal space. Dr. Boyer
notes that placing the steroid in the
suprachoroidal space could conceiv-
ably lower the risk of a pressure
increase. “Our practice participated
in the original studies of Xipere, a

triamcinolone acetonide injectable
suspension designed to go into the
suprachoroidal space,” he explains.
“It didn’t seem to cause the pres-
sure rises I would have expected.
However, I don’t have enough
patient experience to be able to say
unequivocally that this is true.”

* Consider switching to anti-
VEGEF drugs. “1f the condition
we’re treating is cystoid macular
edema or inflammatory disease and
we can’t use steroids because of the
inflammation, we tend to switch to
using anti-VEGF drugs,” says Dr.
Boyer. “In many cases, those drugs
will get rid of the edema without
causing the pressure to rise.”

* Treat prophylactically to prevent
steroid-related IOP elevation. Dr.
Pflugrath admits that using steroids
when a patient is a known steroid
responder is sometimes unavoidable.
“That’s a challenging situation,” he
says. “For example, you might have
a steroid responder who has chronic
edema that just won’t go away.

I’ll often prophylactically put that
patient on a topical glaucoma drop, if
they’re not already on one, to mini-
mize any potential post-steroid IOP
spike and any fluctuations in IOP.”

Dr. Pflugrath notes that in this sit-
uation he wouldn’t prescribe a pros-
taglandin as a first-line agent. “I'm
trying to avoid putting a financial
burden on the patient,” he explains.
“They could have to fork over hun-
dreds of dollars for a drop, if their
insurance won'’t cover it, so | try to
start with a generic dual agent—
whatever will be least expensive for
the patient. For example, dorzol-
amide/timolol is a readily available
generic drop. The dual nature of the
drop is also helpful because many
of these patients have never used a
glaucoma drop. If I ask them to use
something more than twice a day,
they may not be compliant.”

Dr. Klufas says he doesn’t gener-
ally prescribe a glaucoma drop when
giving steroids. “Steroids don’t
always cause glaucoma, so it may not
be necessary to do that routinely,”



he says. “However, if I give a perioc-
ular steroid, I tell the patient that I’ll
need to check the pressure regularly.
Some of those patients may end up
needing a glaucoma drop, and one in
a few hundred may need glaucoma
surgery, so I warn patients about that
possibility before proceeding with a
steroid injection.”

* Consider using the Susvimo
port delivery system. Dr. Pflugrath
believes the new Susvimo port
delivery system implant for diabetics
and macular degeneration patients
(Genentech) may help to minimize
IOP spikes. “A lot of patients with
diabetes or macular degeneration
also have glaucoma,” he notes.
“When you place an implant in
these patients, you don’t see the
same post-injection IOP spikes
because the patients rarely require
further injections.

“The problem,” he adds, “is that
if the patient has had glaucoma
surgery, or has advanced glaucoma
that may require a shunt, you’re
limited as to where you can place
the implant and still have adequate
conjunctival covering to minimize
any potential infection risk.”

* Choose a less-potent steroid. “We
have different choices in terms of
which steroid we use,” notes Dr.
Klufas. “There are some steroids
like FML (fluoromethalone oph-
thalmic suspension) or LLotemax or
Alrex, that are less potent than other
options such as Durezol.”

* Consult with a glaucoma
specialist before proceeding. Dr.
Klufas says that if he plans to inject
a steroid intraocularly or periocularly
and he’s concerned about the pa-
tient, he’ll consult with a glaucoma
specialist before proceeding. “In my
experience, they’ll usually tell me
it’s fine to proceed, as long as the
patient is being monitored appropri-
ately after the injection,” he says.

If a Tube or Bleb is Present

“Obviously if you’re giving injec-
tions, you have to stay away from
any existing trabeculectomy bleb

LATE-ONSET GLAUCOMA FOLLOWING VITRECTOMY
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In addition to issues of pressure elevation during and immediately after a vitrectomy,
studies suggest that patients are at increased risk of developing open-angle glaucoma in
the years following the procedure. For example, one study published in 2018 by
Mansukhani et al followed 277 patients who had a vitrectomy in one eye." The risk of
developing POAG in the operative eye after multiple years was significantly greater than in
the non-operative eye, suggesting that long-term monitoring of these patients is justified.

or tube shunt,” says Dr. Boyer.

“You don’t want to precipitate any
breakdown of a functioning drainage
system or cause a leak, even with a
small needle. So if a tube or bleb is
located superiorly, where I normally
give my injections, I'll go inferotem-
porally for the injection. I always
stay away from tubes and trabs.”

Dr. Pflugrath also says he’d avoid
the quadrants that contain the bleb
or tube. “Iypically, I do most of my
injections inferotemporally, to mini-
mize scarring in the superior con-
junctiva,” he explains. “T'hat way, if
the patient needs a future glaucoma
surgery, it won’t interfere with it.”

Dr. Pflugrath points out that the
presence of a tube or prior trabecu-
lectomy in this situation is good, in
that it lowers the risk of a postop
pressure spike. “A post-injection
IOP spike has been shown to de-
crease the retinal nerve fiber layer
thickness,” he points out. “If the
patient has a condition like diabetic
macular edema, vein occlusion or
chronic uveitis with macular edema,
and needs a steroid injection, having
a tube or a prior trabeculectomy
makes me worry less about having
steroid-induced glaucoma. Their

aqueous is already bypassing the
trabecular meshwork.

“If they haven’t had a tube or
trabeculectomy or some other shunt
procedure, I’'m more likely to do an
anterior chamber paracentesis with
an intravitreal injection and use
a different size needle—27-ga. or
30-ga. instead of 32-ga.—to mini-
mize post-injection IOP spikes,” he
continues. “T'hat helps, because the
larger-diameter needle allows a little
more leakage until the sclerotomy
closes. It’s a safety valve of sorts.”

Glaucoma and Vitrectomy
“Depending on the degree of dam-
age seen at the nerve, you don’t
want to have high pressures during
a vitrectomy, and you don’t want to
leave the patient with high pres-
sure,” says Dr. Boyer. “I've seen
people lose vision because of that.
For example, a colleague came to
me secking a second opinion after
a vitrectomy he underwent caused
him to lose vision, secondary to
increased IOP during his surgery.”
Dr. Pflugrath says that when
performing a vitrectomy in a patient
with glaucoma, he chooses the
location for the ports based on both
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current and future considerations.
“If the patient has had a filtering
procedure, you obviously don’t
want to put the port in through the
bleb or near the tube,” he says. “I
typically do a lot more of my trocar
placements closer to the equator, as
opposed to the traditional 10:00 and
2:00 placement. In addition, if the
patient has more severe glaucoma
and ’'m sitting superiorly, I’ll put
things closer to the equator to avoid
causing any conjunctival damage or
scarring, in case the patient needs to
have glaucoma surgery in the future.

“One other consideration in
this situation is that I'll lower my
infusion pressure during the vitrec-
tomy,” he adds. “And, I’ll keep an
eye on the optic nerve head and the
blood vessels. I want to avoid any
arterial pulsations. Pulsations imply
that the pressure’s too high in the
eye, potentially decreasing the blood
flow. So, if I see any, I'll lower the
infusion pressure until they go away,
to optimize blood flow and minimize
nerve head damage.”

“The use of steroids following the
vitrectomy is also a concern,” Dr.
Klufas adds. “I usually give a steroid
injection at the end of a case, but in
a case like this I might forgo that, or
just give a smaller amount, putting
them only on topical steroids drops
instead. Of course, the drops could
elevate the pressure too, but they
can be stopped.”

Glaucoma and a Gas Bubble

Dr. Pflugrath says that when a
glaucoma patient requires surgery
that calls for a gas bubble to hold
the repaired tissue in place, it’s
important to make sure the IOP
isn’t too elevated after the bubble is
created. “If it’s elevated, you need
to adjust the IOP in the OR before
the patient leaves,” he says. “Ide-
ally, you’re using an isoexpansile

gas concentration that will minimize
any potential IOP elevation that first
day, while the eye is patched and the
patient’s not getting any eye drops.
You want a good gas fill without an
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SILICONE OIL IN AVASTIN SYRINGES

Michael A. Klufas, MD, part of the Retina Service of Wills Eye Hospital and an assistant
professor of ophthalmology at Thomas Jefferson University in Philadelphia, notes a prob-
lem that has cropped up when injecting off label intravitreal Avastin to address macular
degeneration or other vitreoretinal conditions. “Sometimes the syringes are contaminated
with silicone oil, just because of the way the compounded Avastin is prepared,” he ex-
plains. “The oil lubricates the plunger, but that oil can be injected into the eye. Sometimes
a big oil bubble gets injected and patients may experience a visually significant floater.

“Patients who've had three shots of Avastin from syringes contaminated with silicone
oil will almost always have some small oil droplets in the vitreous cavity, which could
potentially lead to glaucoma in some patients,” he notes. “Doctors don't look for it all the
time, but it's there.

“You can still buy Avastin in insulin-type needles,” he continues. “It's very convenient
because it's an all-in-one thing; you just pull the cap off and inject the medication. From
a sterility standpoint it's good, because you don't have to put the needle on yourself, and
it's cheaper, too, because you can pull more doses out of the compounded Avastin vial.
Unfortunately, silicone oil contamination has been reported with all kinds of intravitreal
medications, and compounded Avastin has the highest rate of silicone oil contamination
when repackaged into certain types of syringes that aren't silicone-free.”

Dr. Klufas points out that silicone-free preparations are now available. “Most practices
have transitioned,” he says. “They’re more expensive, but to me the silicone oil contamina-
tion is a problem worth addressing. Unfortunately, with the pandemic it's been harder to
get the silicone-oil-free syringes, due to supply chain problems.

“At this point, we still use a silicone-free preparation, but now we have to place a needle
on the syringe ourselves,” he concludes. “That’s a sterility concern for some doctors, and
the needle may not be as secure on the syringe, as compared to a silicone-oil-free syringe
that has the needle built in. This isn't ideal.”

overfill.”

He notes that using a gas bubble
offers plenty of opportunity to
unintentionally generate excess IOP.
“Make sure you’re using the correct
concentration of gas,” he says. “You
want to get as close to an isoexpans-
ile mixture as you can,” he says.
“Gas expansion and overfill-related
pressure problems are potentially
blinding, irreversible complications
that are avoidable if you get the right
concentration.

“A common mistake, for example,
is to record the number of cubic
centimeters of gas needed in your
protocol notes, but fail to recalculate
if a different, smaller syringe ends
up being used for the procedure,” he
notes. “Another mistake is believing
that severe proliferative retinopathy
should be addressed with a higher
concentration of gas; there’s no evi-
dence to support that idea. Finally,
make sure the IOP isn’t elevated at
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the time of closing.”

He adds one other potentially
devastating mistake. “Sometimes
a doctor will prescribe postop pain
medication, as needed, for a patient
with a gas bubble,” he says. “If the
patient is in pain, it could indicate
that the gas concentration is in-
correct, rather than being simple
postoperative surgical pain. If oral
medications mask that pain, the pa-
tient may return to your office with
serious vision loss and optic nerve
ischemia.”

“Generally, I try to avoid expans-
ile gases in a glaucoma eve,” says
Dr. Klufas. “Sometimes I dilute the
gas a little bit more than I would
otherwise, to avoid any chance of
expansile gas. Of course, even if the
concentration is correct, you can still
have pressure issues postoperatively.
One option is to have the anesthesi-
ologist give Diamox, either orally or
intravenously, at the end of the case



to keep the pressure on the lower
side. Too low a pressure isn’t good
either, of course, but sometimes that
medication can lower it just enough
to avoid a problem.”

Dr. Boyer notes another issue. “If
the patient has had a filtering opera-
tion, you don’t want the gas bubble
to go into the anterior chamber and
block it,” he says.

Glaucoma and Silicone Oil
Dr. Klufas doesn’t favor the use
of silicone oil as a first option in a
patient with severe glaucomatous vi-
sion loss. “There’s definitely a higher
morbidity with silicone oil in this
situation,” he says. “Doctors have
reported optic neuropathies with this
treatment, so it’s not my preferred
option in a patient who already has
some vision loss from glaucoma.
"The silicone oil doesn’t usually
cause glaucoma directly, but there
are reports of oil causing damage to
the optic nerve, as well as secondary
glaucoma. And, even when you re-
move the oil in the future, there are
always little droplets left in the eye
that can clog the trabecular mesh-
work and lead to glaucoma. Never-
theless, sometimes there’s no other
option and silicone oil is required.
“If I do have the option, I’d choose
the gas,” he says. “It will cause
temporary changes in the intraocular
pressure, but it reabsorbs over time.”
Dr. Pflugrath points out that it’s
crucial to avoid over-injecting silicone
oil. “Always use a tactile pressure
check to make sure the eye isn’t
overinflated,” he says. “Oil can’t
compress, and glaucoma medications
won’t be able to offset a pressure in-
crease caused by excess silicone oil.”
“If there’s a tube in the poste-
rior segment, silicone oil would be
contraindicated because you’re going
to block the tube,” notes Dr. Boyer.
“Then the pressure will go up. If the
tube is in the anterior chamber, you
could be fine as long as oil bubbles
don’t go into the anterior chamber.
And if a patient without a tube de-
veloped a pressure increase with sili-

cone oil present, the surgeon would
still have the anterior chamber avail-
able to put a tube in. So, I’d avoid
using oil if a tube was in the posterior
chamber. Otherwise, I wouldn’t be
too concerned about it.”

The reality is, our practice
isn’t set up to fully evaluate
or manage glaucoma. | think
it’s better to put the patient
back in the hands of someone
who can follow them and do
the appropriate testing on an
ongoing basis.

—David S. Boyer, MD

3

Dr. Pflugrath points out another
potential problem that can affect
retina patients who have glaucoma:
Conditions that make the aque-
ous more viscous—including flare
caused by silicone oil—can cause
IOP to rise simply because more
viscous fluid doesn’t drain as well.
“Inflammation will increase viscos-
ity quite a bit,” he says. “VEGF
will also. Anything that causes high
protein content will lead to more
viscous fluid that raises the pressure.
Conversely, treating the cause of
that with an anti-VEGF injection or
a steroid will help lower the IOP.

“You can also see this in patients
with silicone oil who have a lot of

flare,” he continues. “Flare is a
marker of proteinaceous changes,
making the anterior chamber fluid
more viscous. So, if a patient has sili-
cone oil in place and you can’t take
it out, and they have a lot of flare in
the anterior chamber and the IOP’s
going up, a periocular steroid injec-
tion can help. It can get rid of the
flare and inflammatory particles and
lower the viscosity of the aqueous,
which will, in turn, lower the IOP.”

Working With a Glaucoma
Colleague
Dr. Klufas says that working with a

glaucoma specialist in many of these
cases makes sense. “It’s definitely
valuable to be able to comanage

a patient so that we can combine

our expertise to address any vision-
threatening problems,” he says. “For
example, when dealing with the
nuances of recent glaucoma medica-
tions, it’s often helpful to have the
patient be seen by a glaucoma doc-
tor who prescribes these medications
frequently and is well-acquainted
with their side effects.

“For example, if the patient has
asthma or a heart problem, timolol
isn’t ideal,” he notes. “In retina we’re
often worried about inflammation,
and prostaglandins like Xalatan or
Latanoprost may cause inflamma-
tion. Some people get follicular
conjunctivitis from brimonidine. And,
there are new drops like Vyzulta and
Rhopressa. 'm up to date on all of the
latest anti-VEGF compounds; that’s
my area of expertise. But doctors who
work with these new glaucoma drops
every day have much more experi-
ence with them than I do.

“The other issue is practice
workflow,” he adds. “I can prescribe
a drop, but my practice is treating
macular degeneration and diabetic
retinopathy. Our workflow is set up
to take care of injection and retina
patients. In contrast, a general eye
care doctor or glaucoma specialist is
set up to manage glaucoma. There’s
safety in being managed by a doc-
tor who treats glaucoma all day,
every day.”

Dr. Boyer agrees. “The reality
is, our practice isn’t set up to fully
evaluate or manage glaucoma,”
he says. “For example, we don’t
have the ability to measure corneal
thickness. I think it’s better to put
the patient back in the hands of
someone who can follow them and
do the appropriate testing on an
ongoing basis.” 4

1. Mansukhani SA, Barkmeier AJ, Bakri SJ, et al. The risk
of primary open angle glaucoma following vitreoretinal
surgery—a population-based study. Am J Ophthalmol
2018;193:143-155.
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MANAGING A POSTERIOR
CAPSULAR BREAK

Vitrectomy tips to help you come through this unexpected event unscathed.

LIZ HUNTER
SENIOR EDITOR

s one of the rarer complica-

tions in cataract surgery, a pos-

terior capsular break can rattle

even the most experienced
surgeon. How they react to this
event, when vitreous is prolapsing,
sets the course for completing the
surgery and successfully implant-
ing an IOL. However, there is no
standard when it comes to address-
ing this complication, and anterior
segment surgeons find themselves
divided between a limbal-based or
pars plana vitrectomy.

No matter which side of the
debate you fall on, there seems to be
increasing awareness of the advan-
tages of knowing both approaches.
We spoke with several experts who
shared their pearls and experiences
to better prepare you for your next
unplanned vitrectomy.

Risk Factors and Reactions

A posterior capsular tear can occur
at almost any step of surgery, but is
most common during the last stages
of nuclear emulsification.! At this

stage, most of the nuclear material
is gone and the bag is no longer
open, making it more prone to col-
lapse. Looking for and recognizing
abnormalities preoperatively with a
careful history and exam will help
surgeons prepare for this complica-
tion.

Neil J. Friedman, MD, adjunct
clinical professor, department of
ophthalmology at Stanford Univer-
sity School of Medicine and partner
at Mid-Peninsula Ophthalmology
Medical Group in Menlo Park,
California, says recognizing risk
factors beforehand allows surgeons
to modify surgical techniques to
reduce the likelihood of this com-
plication. “Risk factors for capsular
breaks include conditions that may
weaken the capsule or zonules (i.e.,
pscudoexfoliation syndrome, ocular
trauma, ectopia lentis, posterior
polar cataract, previous vitrectomy
or intravitreal injections) as well as
those that limit visualization of the
capsule (i.e., poor pupillary dilation,
intraoperative floppy iris syndrome,
mature cataract, corneal opacity or
edema),” he says.

“Surgeons should always be atten-

tive to the warning signs of capsular
rupture while performing hydrodis-
section, phacoemulsification,
cortical cleanup and IOL insertion,
and be prepared to respond accord-
ingly,” Dr. Friedman continues.

Nearly every surgeon remem-
bers the first time this happened to
them, likely during their residency.
“I first broke the capsule dur-
ing senior year of residency after
approximately 20 uncomplicated
cataract cases,” Dr. Friedman says.
“I don’t recall the specifics, but 1
do remember that after the lens
nucleus had been removed, I was
staring at a large posterior capsular
rent with vitreous prolapsing to the
scleral tunnel incision. The attend-
ing surgeon guided me through the
correct steps to complete the case,
and the patient subsequently did
well with a sulcus I0L..”

That calm, measured response
makes a difference. “When you
encounter a rupture, you're likely
to have a moment of disbelief and
denial somewhat. Your heart just
sinks and there are two common
reactions: one is to just keep going
as if nothing happened; and the

LLSE GRS L L EEE S LSS A Dr. Friedman, Dr. Oetting and Dr. Khandelwal report no relevant financial disclosures.
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The benefits of a pars plana vitrectomy with sideport infusion include less endothelial
damage than trans-limbal vitrectomy, better anterior chamber stability, and the fact that
residual lens cortex can be removed, proponents say.

other is to come out of the eye—and
those are both wrong,” explains
Sumitra Khandelwal, MD, associ-
ate professor of ophthalmology at
Baylor College of Medicine, Cullen
Eye Institute, and medical director
for the Lions Eye Bank of Texas.

She says surgeons have to get
past that moment of disbelief and
take the necessary steps to control
the situation. “What you don’t want
to do is ignore a complication and
keep going and then accidentally do
something like phacoemulsifying
vitreous, which is very, very bad for
the patient,” she advises.

Dr. Friedman says the most com-
mon mistake is to remove all instru-
ments from the eye without first
pressurizing the anterior chamber
with OVD. “If the surgeon sudden-
ly removes the irrigating instrument
(i.e., phaco probe or I/A handpiece),
the anterior chamber collapses and
the vitreous moves forward,” he
says. “This results in extension of
the capsular tear, vitreous prolapse,
possible vitreous loss through the
wound and possible posterior migra-
tion of remaining nuclear material.
"This sequence of events makes the

remainder of surgery more difficult
and increases the risk of postopera-
tive complications.”

Dr. Khandelwal agrees, saying,
“The first steps you need to take
are to stabilize the eye with disper-
sive viscoelastic to tamponade the
vitreous, turn off your irrigation and
come out of the eye, making sure it’s
pressurized, and then examine the
situation.”

“The patient can have a very
successful outcome with a posterior
capsule tear,” says Thomas A. Oet-
ting, MS, MD, clinical professor of
ophthalmology and visual sciences
at University of lowa Health Care.
“Surgeons should slow down and be
careful not to put traction on the vitre-
ous, which has likely prolapsed more
anterior into the field of surgery. The
amount of remaining nucleus will play
a big role in the flow of the rest of the
surgery. When only a small amount of
nuclear material remains, the anterior
segment surgeon can usually com-
plete the case.”

Determining Your Approach
T'hat leads us to the controversy of
the limbal-based approach versus

QW ‘sajiey? aAdls

pars plana vitrectomy. Each comes
with inherent risks, says Dr. Fried-
man. “The controversy is regard-
ing safety. An anterior vitrectomy
increases the risk of retinal tear,
which can lead to retinal detach-
ment. Therefore, it’s important to
minimize traction on the vitreous
base (i.c., avoid pulling vitreous by
using slow movements, high cutting
rate and low aspiration/vacuum set-
tings). With the pars plana approach,
it’s also necessary to avoid vitreous
incarceration in the sclerotomy
site,” he says.

Comfort level is also important.
After all, as Dr. Khandelwal says,
“the time to try new things is not in
the middle of a complication.” For
this reason, most anterior segment
surgeons opt for the limbal-based
vitrectomy. “When anterior segment
surgeons learn to do intraocular
surgery, they’re very focused on the
anterior chamber and the wounds
are at the cornea, which makes
complete sense because that’s
where you do your cataract moves,”
she says. “There’s no guideline
out there saying that’s the incor-
rect approach. And quite frankly,
in most people’s hands, that’s the
safest approach because they’re very
comfortable with it.”

Dr. Khandelwal warns, though,
that the vitreous is like a little Pan-
dora’s box. “Vitreous goes from the
back of the eye to the front of the
eye if your instruments are in the
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The spider-like appearance on the pos-
terior capsule could signify a break and
require a vitrectomy.
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Feature POSTERIOR CAPSULAR BREAKS
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E Limbal Anterior Incision familiar to anterior segment Draws vitreous into anterior chamber
% Vlitrectomy surgeon Cannot remove vitreous behind I0L
= Small incision size Fluid flow is anterior

§ Minimal additional equipment

= Topical anesthetic
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£ | Pars Plana Posterior fluid flow Requires pars plana incision and/or
g Vitrectomy Allows removal of vitreous from behind trocar

B 10L or lens Additional training may he required
% Doesn't draw vitreous into anterior Difficult with topical anesthesia

chamber Potential for improper placement of
Vitrector can support dislocating 0L or trocar
lens fragments

front, so you’re almost constantly
pulling vitreous out if you’re not
careful during the limbal-based ap-
proach,” she says.

Regardless of location, the
vitrectomy must be bimanual, not
coaxial, Dr. Friedman says. “The
infusion line is separated from and
placed above the cutting instrument
to minimize vitreous hydration and
further prolapse,” he explains. “The
infusion (attached to a cannula,
bimanual I/A handpiece, or ante-
rior chamber maintainer) is placed
through a corneal paracentesis and
the cutting probe is placed either
through a separate watertight cor-
neal sideport incision or through the
pars plana 3.5 mm posterior to the
limbus. Always keep the tip of the
VItrector in view.

“The advantage of the pars plana
approach is the position of the
instrument relative to the vitreous
(i.e., below to pull vitreous posteri-
orly, instead of from above, which
risks pulling vitreous anteriorly),”
he notes. “If there’s a large amount
of vitreous prolapse, the pars plana
approach usually provides a more
complete, safer and quicker re-
moval. In addition, a spatula or
OVD cannula placed through the
pars plana incision can be used to
elevate nuclear fragments using the
posterior assisted levitation (PAL)
or VisCoat trap technique, respec-
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tively. For a small, isolated knuckle
of herniated vitreous, I believe

the anterior approach through the
cornea is easier, faster and equally
effective.”

It’s Dr. Khandelwal’s opinion that
every anterior segment surgeon
should be comfortable with both
the limbal-based and pars plana
approach to anterior vitrectomy.
“The pars plana approach is just not
taught that much, but the goal is
for everyone to be comfortable with
the anatomy and where to insert the
trocar for a pars plana approach,”
she says.

Dr. Oetting says there are spe-
cific instances that may exceed
the anterior segment surgeon’s
skill set. “Sometimes, the entire
nucleus simply drops into the
vitreous chamber,” he notes. “This
complication often occurs at the
time of hydrodissection, especially
if the capsule was compromised
from a pre-existing injury from past
surgery, trauma or needle injury.
The anterior segment surgeon
shouldn’t chase the nucleus back.
T'he surgeon should simply leave
the nucleus posterior and continue
with the anterior vitrectomy, corti-
cal clean up and IOL placement.
Retina surgeons will later perform a
pars plana vitrectomy and lensecto-
my to remove the posterior segment
lens material.”

Limbal-based Anterior

Vitrectomy Tips

If limbal-based vitrectomy is in your

comfort zone, Dr. Friedman offers

the following tips:

e Close the existing cataract inci-
sion (hydration or suture) and
use the appropriately sized MVR
blade to create incisions that don’t
leak;

e Separate the infusion from the
vitrector handpiece. The vitrec-
tor should initially be set to “cut/
I/A” with the highest cutting rate
and a low aspiration rate to safely
remove vitreous;

e After removing all vitreous above
the posterior capsule plane, the
vitrectomy setting can be changed
to “I/A cut” to aspirate any corti-
cal material in the capsule. If
additional vitreous enters the arca
during cortical removal, then the
setting can be switched back to
“cut / I/A” to continue the vitrec-
tomy. Alternatively, cortex can be
manually aspirated with a cannula
using a dry technique (i.e., OVD
repeatedly injected to maintain
space without irrigation);

e An intracameral steroid (i.e., tri-
amcinolone acetonide [Iriessence
or Kenalog]) can be injected to
better visualize the vitreous; and

e Avoid sweeping the wound with a
spatula or using a Weck-Cel spear
to check for the presence of vitre-
ous loss from wounds, because
these maneuvers cause excessive
vitreous traction.

Perks of Pars Plana
Dr. Khandelwal says she prefers the
pars plana approach because you're
entering your ports 3 mm poste-
rior to the limbus. “You’re actually
behind the lens and behind the area
where the posterior capsule is. In-
stead of letting the vitreous come to
the front of the eye, you’re stopping
it and cutting it at a plane where
it’'ll stay back,” she says. “That’s
why it’s a much more efficient ap-
proach.”

Good visualization is key. “You
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should never go back there if you’re
not sure you can see your ports
because you may inadvertently cut
something,” says Dr. Khandelwal.
“It’s much more dangerous to cut
something near the retina than it is to
cut something in the anterior seg-
ment. Retina surgeons can go really
far posterior—they’ve got excellent
microscope devices that can give
them a really good view.

“Companies make certain trocars
that are specific to anterior segment
surgeons with just the specific things
you need, so you don’t have to pull up
the whole retina tray anymore,” Dr.
Khandelwal adds. “You can also just
use an MVR blade to insert it, but the
key is to measure back to where you
need to insert it to visualize your ports,
and then to use techniques similar to
the limbal approach. If you have the
correct instruments, it’s always better
to do a pars plana approach.”

There’s always an opportunity to
reverse course. “If you start the pars
plana vitrectomy and realize you

Lisa Brothers Arbisser, MD

After removing all vitreous above the
posterior capsule plane, the vitrectomy
setting can be changed to “I/A/cut” to
aspirate any cortical materials in the
capsule.

don’t feel comfortable, you can switch
back to a limbal-based approach,” Dr.
Khandelwal says. “Nothing says you
have to use the pars plana incision
you made, but no matter which way
you do the vitrectomy, you want to
close your wounds.”

Placing the IOL and
Postoperative Care
Dr. Oetting says the status of the

remaining capsule drives placement
of the IOL. “If the anterior capsule
is also torn but the zonules are solid,
surgeons can often place a sulcus-
based three-piece IOL,” he says. “If
the IOL doesn’t seem stable, it can
be sutured to the iris immediately or
later. If the anterior capsule is also
torn and the zonules are weak, then
the capsule will offer little support.”
“A single-piece posterior chamber
IOL may be secure in the capsular
bag if there’s a small capsule tear,
particularly if it’s central and can
be stabilized by creating a posterior
capsulorhexis,” says Dr. Fried-
man. “The IOL optic can also be
captured anteriorly or posteriorly
through the anterior or posterior
capsulorhexis, respectively. If a lens
can’t safely be implanted in the
bag but there is sufficient anterior
capsular support, then a three-piece
IOL can be placed in the sulcus,
preferably with optic capture
through an intact capsulorhexis. If
(Continued on page 70)
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Feature RETINA/CATARACT PROCEDURES

RETINA AND CATARACT: WHEN TO
STAGE OR COMBINE PROCEDURES

When approaching these procedures, surgeons say that patient education and setting realistic expectations are

MICHELLE STEPHENSON
CONTRIBUTING EDITOR

hen patients need both
cataract and retina surgery,
the procedures can be
performed in combination
or using a staged approach. The
combined procedure, phacovitrec-
tomy, provides several advantages
for patients and retina specialists.
According to Christina Weng,
MD, MBA, a retina specialist on
faculty at Baylor College of Medi-
cine in Houston, there are two
categories of situations in which
surgeons might consider a combined
approach. The first situation is out
of necessity. “For example, I can’t
fix a retinal detachment if a dense
cataract is obscuring the view,” she
notes. “However, the more com-
mon situation is when there are two
pathologies that can be addressed
electively, such as an epiretinal
membrane and a cataract. In these
scenarios, it can be challenging to
discern which symptoms are from
the cataract and which are from the
epiretinal membrane, but if both are
likely contributing to the patient’s

This article has no commercial

sponsorship.

the keys to success.

visual impairment, combined sur-
gery is a terrific option.”

Dr. Weng believes that concur-
rent management of anterior and
posterior segment pathology can
often help patients achieve their
best visual outcomes sooner. “If
you stage the surgery, there’s always
the risk that patients will have an
outcome that falls short of their
expectations,” she says. “While
there are some risks with combined
surgery, both modern-day cataract
and retina surgery are very safe. [
find that most patients are more
than happy to have a two-in-one
surgery to optimize their visual acu-
ity, especially in a cataract surgery
era where patients’ expectations are
so high.”

According to Andrew Kao, MD,
who is in practice in Bakersfield,
California, one benefit of a com-
bined procedure is potentially less
cost to the health system overall.
“In that situation, if a patient has a
retinal problem and has already had
intravitreal injections or some sort
of vitrectomy in the past, it does
increase the risk of a retained lens
fragment or a posterior capsular

rupture during cataract surgery,”
he says. “For example, during my
residency, I was performing a cata-
ract procedure first, and then half
the lens fell to the back of the eye.
The patient was already going to
have a vitrectomy that day, so then
the retina specialist just stepped in
a little earlier, removed the remain-
ing lens and then did the retina
procedure.”

Combined procedures also have
some downsides, one of which is
scheduling, says Tom Stone, MD,
who is in practice in Louisville,
Kentucky. “My biggest referring
cataract group operates at a dif-
ferent surgery center than I do, so
even if [ wanted to do a combined
case with one of their surgeons, I
couldn’t,” he says. “I also think it’s
inefficient to perform a combined
procedure with another surgeon.
They are either taking up your OR
time by doing a cataract or you’re
taking up their OR time by doing a
retina case. [ also find that a com-
bined surgery is sometimes un-
necessary. I almost always have the
cataract surgeon do his surgery first,
and in cases of borderline macular

Dr. Weng is a consultant for Alcon, Alimera Sciences, Allergan/AbbVie, Novartis, DORC, Regeneron, RegenxBio and Genentech. Dr. Devgan is the owner
of CataractCoach.com, a free teaching website. Dr. Kao is a consultant for and receives research funding from Johnson & Johnson Vision. Dr. Stone
has no relevant financial interests to disclose.
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disease, patients will be happy with
their vision after cataract surgery
alone, and not need vitrectomy.”

According to Uday Devgan, MD,
who is in practice in Los Angeles,
another critical factor is making sure
the capsulorhexis overlaps the optic
for a full 360 degrees. “If the cap-
sulorhexis is too big, it may be best
to wait at least a month to allow the
capsular bag to “shrink-wrap” down
to hold the lens firmly in place,” he
explains.

Dr. Devgan also notes that retinal
surgeons often use a gas bubble in
the vitreous cavity to hold the retina
in place. This gas can stay inside the
vitreous cavity for weeks or longer.
“If you just do a combined case in
the same sitting, that gas bubble
may end up pushing the IOL out of
the capsular bag,” he warns.

When he performs combined
cases, Dr. Devgan prefers to per-
form the cataract surgery first. “This
gives the retina surgeon a much
better view,” he says. “Remember
that the retina surgeon has to look
through either your cataract or your
IOL in order to see the retina. Ad-
ditionally, because the human lens
1s so thick, it can make access to
the vitreous base or the edge of the
retina very difficult because your
instrument has to go across the eye
and not hit that thick lens. Once
you have a thin IOL in the eye,
access to the vitreous base and the
retinal periphery is easier.”

Staged Procedures

Dr. Kao, who works in a private
practice setting, typically performs
staged procedures. “Our local retina
group refers cataract patients to us,”
he says. “We do the cataract first,
and then once the patient heals, he
or she goes back to the retina sur-
geon. In an academic practice, it’s
much easier to perform a combined
procedure.”

He adds that a staged procedure
is easier for the eye because there
is less inflammation overall, and the
eye has a chance to heal between

m REVIEW OF OPHTHALMOLOGY | AUGUST 2022

the procedures. “One of the compli-
cations of cataract surgery is corneal
edema, so if you do the cataract
procedure first and allow the eye to
heal for a couple of weeks, the reti-
na surgeon will have a much easier
time doing the retinal procedure. If
you do a combined procedure and
the view becomes compromised
for some reason, the retina surgery
becomes more difficult,” he says.
Additionally, physicians say that
certain conditions can benefit from
performing staged procedures rather
than combined ones.

¢¢ |

In every case where I'm
considering combined
surgery, | also present the
option of doing it staged.
That way, patients will feel
reassured that they’re
making the most informed
decision possible and are
playing an active role in their
own care.
— Christina Weng, MD

R

“For example, | was recently
consulted by one of our local retina
colleagues about a patient who had
retinal detachment surgery and
silicone oil in the eye. The oil needs
to stay in the eye for at least six
months, but the cataract is already
pretty advanced, and the retina
specialist is having a difficult time
seeing into the back of the eye. He
would like me to perform cataract
surgery first with the oil still in
the eye, and then once the patient
reaches six months with the oil in
the eye, the retina specialist will
perform the silicone oil removal.
T'hat course of action would be safer
overall for the patient,” Dr. Kao
says.

Pearls for Surgery

Dr. Kao recommends a hydrophobic
acrylic IOL for cataract patients who
also have a retinal condition. “We
want to avoid silicone IOLs in those
patients because, if a patient needs
silicone oil in the future, the vision
can be compromised due to fog-
ging of the IOL or adherence of the
silicone oil to the IOL,” he says.

Dr. Devgan recommends a
monofocal IOL. He advises to avoid
lenses that have rings in them, like
trifocal or multifocal lenses, because
those will compromise some of the
vision quality, and these patients
may already have a compromised
macula.

Dr. Weng recommends teas-
ing out the symptoms as best as
you can. “Although it’s impossible
to definitively attribute a certain
symptom to a specific pathology, it
is important for the treating surgeon
to tease out the symptoms,” she
says. “If a patient presents with a
cataract and a very mild epiretinal
membrane, and he or she says, ‘I’'m
having decreased night vision’ or
‘I’m having a lot of glare,’ these are
symptoms much more consistent
with a cataract versus an epiretinal
membrane, which typically presents
with blurry vision or metamor-
phopsia. In situations like that, it
may be a better decision to take a
staged approach where you remove
the cataract and then see how the
patient does before you do anything
with the epiretinal membrane.”

She adds that there’s an art to
making these decisions, and she lets
every patient know all the options
so that shared decision-making can
be practiced. “In every case where
I’'m considering combined surgery,

I also present the option of doing

it staged,” Dr. Weng says. “That
way, patients will feel reassured that
they’re making the most informed
decision possible and are playing an
active role in their own care.”

Another argument for perform-
ing combined surgery is that a
vitrectomy can accelerate cataract



progression within two
years. “For many of
our elderly patients
who are already coming
in with a cataract at
baseline, it can be ben-
eficial to combine the
vitrectomy and cataract
surgery so that they
can avoid an inevitable
second surgery down
the road,” she says.

"To increase the
chances of success in
combined cases, Dr.
Weng prioritizes com-
munication with her
co-surgeon. “Before we
even step into the op-
erating room, [ like to
speak with him or her
about trocar placement,
wound location, and or-
der of steps,” she says.
“That way, the surgical
territory is mapped out
and neither encroaches upon the
other’s space.”

She also has a pearl for retina
surgeons: “Most of us use 5- to 10-
cc retrobulbar blocks to anesthetize
our patients,” Dr. Weng says. “For
combined cases, it’s important to re-
member to limit the volume inject-
ed in order to avoid excess posterior
pressure. I'll typically inject 3 cc and
then immediately apply pressure to
the globe afterwards. Then, I save
the rest of the block so that it can
be used to supplement anesthesia if
needed once the cataract has been
taken out.”

Another tip is to consider plac-
ing the infusion line at the start of
the case. Dr. Weng typically has
the cataract surgeon perform his or
her procedure first, and then she
performs the retina surgery. How-
ever, she notes that when trocars
are placed during vitrectomy, the
globe pressure can be transiently
increased to 70 mmHg.

“Obviously, when we’re working
alone, this transient pressure spike
isn’t as concerning because we don’t

Combined cataract and tractional retinal detachment surgery. Note the
corneal suture, which was placed after the cataract extraction. Additionally,
the inferotemporal trocar-cannula was pre-placed at the start of the surgery
(infusion line was attached later). Both of these elements enhance globe
stability, surgeons say.

generally have open wounds,” she
says. “But in combined cases where
there may be multiple pre-existing
wounds (like a 3-mm corneal
wound) by the time the field is
turned over to me, I prefer to pre-
place my infusion line. This way;,
when I’m ready to start my portion,
I simply attach the infusion line
without having to worry about globe
collapse or prolapse of intraocular
contents.”

Dr. Weng highly recommends su-
turing all wounds in combined cas-
es. Even if a cataract wound might
normally be stable without a suture,
the retina surgeon may significantly
elevate the globe pressure via infu-
sion line placement, scleral depres-
sion, or intentionally increasing the
infusion pressure for hemostasis. A
simple 10-0 nylon suture through
the corneal wound, and maybe even
the paracenteses, can protect globe
stability. “Similarly, I also recom-
mend that retina specialists suture
all their sclerotomies,” she adds.
“There’s often many wounds by the
end of these combined cases, and

you really want to limit
- the chance of hypotony
or other postoperative
complications.”

Dr. Devgan advises
cataract surgeons to

149
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make a longer incision
that seals well. “Ad-
ditionally, sometimes

it is easier and more
accurate to do the lens
calculations before the
vitrectomy,” he says. “If
the vitreous is removed,
the new intraocular lens
will tend to sit a little
deeper in the eye. So, if
I’m doing cataract sur-
gery on a patient who
already had a vitrec-
tomy, I actually need to
change my lens calcula-
tions a bit by adding
a little bit to the IOL
power. So, in general,
lens calculations are a
little bit easier in an eye where you
do the cataract first.”

It is also important to check
the placement of the IOL. If the
vitrectomy is done as the second
procedure, Dr. Weng says that the
IOL can potentially shift out of
place as a result of the manipulation
of the eye. “Before I close up on my
end, I’ll invite my cataract colleague
to come back in and take a quick
look,” she says. “If he or she isn’t
available, I take a quick look myself
to make sure that the intraocular
lens is still well-centered.”

T'he last thing to remember is to
counsel the patient and let him or
her know that the healing pro-
cess may be a little bit longer. “In
combined surgeries, there can be
a bit more injection and inflamma-
tion of the globe, which can slightly
prolong visual recovery,” Dr. Weng
says. “Patients who have had previ-
ous cataract surgery in their other
eye might be expecting to see well
the next day, so I try to prepare
patients appropriately so that they
have realistic expectations.” 4
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(Continued from p. 28)

“Furthermore, these gains were
achieved with treatment ‘doses’
much lower than those used for
patching: one hour per day, six days
a week for Luminopia One, versus
two to six hours per day—up to 12
hours per day in some cases—seven
days a week for eye patching. I don’t
think any other digital treatment has
shown this kind of efficacy.”

What about limitations? “The
VR goggles can be heavy for the
youngest children,” Dr. Hunter
acknowledges. “However, Lumi-
nopia has updated the design so
that kids can lie down while watch-
ing the programs. Also, treatment
using LLuminopia One is likely to
cost more than patching. However,
because it’s been proven to be an
effective therapy, I expect it will
ultimately be covered by insurance.
Meanwhile, for the physician, it
should be as simple as prescribing a
drug or drop through your electronic
health records system, or even using
a paper prescription.”

Luminopia One achieved FDA de
novo premarket approval for pre-
scription use last fall; the Luminopia
One product launch is scheduled
for later this year. Meanwhile, the
company is developing a series of
other devices intended to treat mul-
tiple neuro-visual disorders using
similar technology, and negotiating
with regional and national insurers to
obtain coverage for Luminopia One
as a pharmacy benefit.

Hope for Amblyopic Adults?
Other recent treatment approaches
have been aimed at adults with am-
blyopia. (Conventional eye patching
is generally ineffective for adults.)
The only one currently approved

by the FDA is RevitalVision, ap-
proved for use by patients age 9 and
older. This is a prescription “vision-
training” software that uses visual
exercises involving Gabor patches to
stimulate the brain’s visual cortex.
The company says that it takes
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RevitalVision, FDA-approved for patients
9 years of age and older, gives the patient
visual exercises using Gabor patches that
gradually improve the brain’s visual
processing, increasing visual acuity,
contrast sensitivity and stereo acuity, the
company says.

advantage of brain plasticity to im-
prove the visual cortex’s processing
of incoming visual data in amblyopic
adults. The company notes that in
contrast to most therapies, this is
aimed at the visual cortex rather
than the eyes.

Treatment involves 40 training
sessions done on a home computer,
completed over a period of three
months with three to four sessions
per week that last 30 minutes on av-
erage. The sessions are customized
to accommodate the visual ability
and working speed of the patient,
with results remotely monitored by
an eye-care professional.

According to the company, ran-
domized, controlled clinical studies
have shown that adults undergoing
treatment have an average improve-
ment of 2.5 lines on a visual acuity
chart, a 100-percent improvement
in contrast sensitivity and significant
improvement in stereo acuity. The
company also says the technology
has been shown to improve vision in
other conditions such as congenital
nystagmus, and helps patients who
are having difficulty neuroadapting
after cataract surgery. 4

1. Friedman DS, Repka MX, Katz J, et al. Prevalence

of amblyopia and strabismus in White and African
American children aged 6 through 71 months the
Baltimore Pediatric Eye Disease Study. Ophthalmology
2009;116:2128-34:e1-2.

2. Giordano L, Friedman DS, Repka MX, et al. Prevalence
of refractive error among preschool children in an urban
population: The Baltimore Pediatric Eye Disease Study.
Ophthalmology 2009;116:739-46:e1-4.

3. Multi-Ethnic Pediatric Eye Disease Study. Prevalence
of amblyopia and strabismus in African American and
Hispanic children ages 6 to 72 months in the Multi-
Ethnic Pediatric Eye Disease Study. Ophthalmology
2008;115:1229-36:1.

4. Birch EE, Kelly KR, Giaschi DE. Fellow eye deficits in
amblyopia. J Binocul Vis Ocul Motil 2019;69:116-125.

5. Kelly KR, Jost RM, De La Cruz A, Birch EE. Amblyopic
children read more slowly than controls under natural,
binocular reading conditions. J AAPOS 2015;19:515-520.
6. Kelly KR, Morale SE, Beauchamp CL, et al. Factors
associated with impaired motor skills in strabismic

and anisometropic children. Invest Ophalmol Vis Sci
2020;61:43.

7. Webber A. The functional impact of amblyopia. Clin
Expl Optom 2018;101:443-450.

8. 0'Connor AR, Birch EE, Anderson S, Draper H. The
functional significance of stereopsis. Invest Ophalmol Vis
Sci 2010;51:2019-2023.

9. Grant S, Suttle C, Melmoth DR, et al. Age- and
stereovision-dependent eye-hand coordination deficits in
children with amblyopia and abnormal binocularity. Invest
Ophalmol Vis Sci 2014;55:5687-5701.

10. Niechwiej-Szwedo E, Goltz HC, Colpa L, et al. Effects
of reduced acuity and stereo acuity on saccades and
reaching movements in adults with amblyopia and stra-
bismus. Invest Ophthalmol Vis Sci 2017;58:914-921.

11. Webber A, Wood JM, Gole GA, Brown B. The effect of
amblyopia on fine motor skills in children. Invest Ophthal-
mol Vis Sci 2008;49:594-603.

12. Birch EE, Castafieda YS, Cheng-Patel CS, et al. Self-
perception of school-aged children with amblyopia and its
association with reading speed and motor skills. JAMA
Ophthalmol 2019;137:167-173.

13. Webber A, Wood JM, Gole GA, Brown B. Effect of
amblyopia on self-esteem in children. Optom Vis Sci
2008;85:1074-1081.

14. Birch EE, Castafieda YS, Cheng-Patel CS, et al. Self-
perception in children aged 3 to 7 years with amblyopia
and its association with deficits in vision and fine motor
skills. JAMA Ophthalmol 2019;137:499-506.

15. Hatt SR, Leske DA, Castaneda VS, et al. Understand-
ing the impact of residual amblyopia on functional vision
and eye-related quality of life using the PedEyeQ. Am J
Ophthalmol 2020;218:173-181.

16. Williams C, Northstone K, Howard M, et al. Preva-
lence and risk factors for common vision problems in
children: Data from the ALSPAC study. Br J Ophthalmol
2008;92:959-64.

17. Williams C, Harrad R. Amblyopia: Contemporary clini-
cal issues. Strabismus 2006;14:43-50.

18. Williams C, Harrad RA, et al. Screening for amblyopia
in preschool children: Results of a population-based,
randomised controlled trial. Ophthalmic Epidemiol
2001;8:279-95.

19. Shah SS, Jimenez JJ, Rozema EJ, et al. Validation

of the Pediatric Vision Scanner in a normal preschool
population. JAAPOS 2021;25:4:216.e1-216.e4.

20. Bosque LE, Yamarino CR, Salcedo N, et al. Evaluation
of the Bling Vision Scanner for detection of amblyopia
and strabismus. J AAPOS 2021;25:4:214.e1-214.e7.

21. Devlieger A, Youssfi A, Cordonnier M. Evaluation of
the Bling Vision Screener in the detection of amblyopia
and strabismus in children. Trans| Vis Sci Technol
2022;11:4:10.

22. Jost RM, Stager Jr D, Dao L, et al. High specificity of
the Pediatric Vision Scanner in a private practice pediatric
primary care setting. Journal of AAPOS 2015;19:521-5.
23.Xiao S, Angjeli A, Wu HC, et al. Randomized controlled
trial of a dichoptic digital therapeutic for amblyopia.
Ophthalmology 2022;129:1:77-85.



COMING IN SEPTEMBER TO

of OPHTHALMOLOGY

CORNEAL DISEASE SUPPLEMENT

SECTIONS AND AUTHORS:

A Review of the Diagnosis and Management of
Blepharitis

Charles Bouchard, MD, chair of ophthalmology at Loyola University
Medical Center in Chicago

An expert shares his best practices when evaluating and treating
patients for this condition. This will cover a lot of the issues surrounding
meibomian-gland-deficiency-based dry eye.

How to Evaluate and Manage Patients with Corneal
Disease Who Are Interested in Presbyopic IOLs

Asim Piracha, MD, associate professor at the University of
Louisville’s Department of Ophthalmology and Visual Sciences

The author reviews corneal conditions that might be contraindications—
and why—as well as those that can be treated and possibly allow a patient
to receive a presbyopic lens.

|

POLYBAGGED
WITH ISSUE

M1

21,520*
CIRCULATION

An Update on Cutting-edge Corneal Transplant
Techniques

Thomas John, MD, our cornea section editor and clinical associate
professor, Loyola University at Chicago.

The article will explore the latest results with exciting new methods
such as Descemet's-stripping Only (DSO) and the injection of cultured
endothelial cells.

The Use of Artificial Intelligence in Corneal Disease
Management

Christine Leonard, Senior Associate Editor

Artificial intelligence is making waves in subspecialties like retina and
glaucoma, and now there's a buzz about it in cornea, too. Here, experts
discuss the latest work on the use of Al for diagnosing and managing
corneal disease.

WEBSITE
ARCHIVE

*Source: BPA circ. statements for the 6-month period ending January 2022

For advertising opportunities, contact your Review representative today:

Michele Barrett
(215) 519-1414
mbarrett@jobson.com

Jon Dardine
(610) 492-1030
jdardine@jobson.com

Michael Hoster
(610) 492-1028
mhoster@jobson.com



EDITED BY KULDEV SINGH, MD, MPH,
AND PETER A. NETLAND, MD, PHD

GLAUCOMA MANAGEMENT

Gene Therapy and
Glaucoma: An Update

Advances in genetic manipulation are showing promise for
mitigating glaucomatous damage and preserving sight.

AHMARA G. ROSS, MD, PHD
PHILADELPHIA

raditional models of treating

glaucoma have centered on the

one factor we know reduces

the risk of progression for most
patients: lowering intraocular pres-
sure. However, with the advent of
gene therapy as a potentially viable
way to preserve vision, new mo-
dalities for managing glaucoma may
soon become available.

As a researcher and clinician,

I’'m very interested in finding ways
to keep retinal ganglion cells and
neurons alive, and gene therapy

is showing promise as a way to do
that. However, many clinicians
aren’t well-acquainted with this
technology, for two reasons. First,
it’s not widely used in practice right
now because of the limited patient
populations eligible for the few gene
therapy treatments that have been
approved by the U.S. Food and
Drug Administration. Second, many
clinicians haven’t studied this topic
since medical school.

With that in mind, I’d like to pro-
vide a brief review of the concepts
behind gene therapy; discuss the use
of gene therapy in current human
trials; and review a neuroprotective
therapy currently in development
that’s relevant to glaucoma man-
agement. The latter, which we’re

This article has

no commercial
sponsorship.
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working on in our lab, is in the
pre-clinical development phase but
is quickly moving into the clinical
phase.

Gene Therapy: The Basics
Every cell in our body contains
genes made up of DNA, the ge-
netic material that humans and
almost every other organism uses
to multiply themselves, as well as
to multiply the cells that make up
their bodies. Some of the DNA
encodes information that allows the
genes to construct proteins; those
proteins help to build the body and
help it function. The catch is that
mutations in our genes can develop
over time or be inherited. Those
mutations may then create abnormal
proteins that can impact our bodies
and our health.

A classic example is one most of
us learned about in medical school:
sickle cell anemia. In this disease, an
inherited mutation causes a subtle
change in the way a key protein
in red blood cells is folded. That,
in turn, alters the way the cells are
shaped, causing them to act differ-
ently, resulting in the disease.

Gene therapy involves introduc-
ing, removing or changing genetic
material within cells to repair or
compensate for the loss of function
in a gene. Altering genetic material
allows us to increase or overexpress

proteins that will fight a disease, or
even produce new proteins for this
purpose. We’ve been doing this in
the laboratory for a while now by
using what’s called “small interfering
RNA,” or siRNA, to interfere with
the expression of specific genes, pre-
venting them from forming proteins.

"This is the science that allowed
the creation of the COVID-19
vaccines. These vaccines included
genetic material that taught our
cells to make a protein resembling
the spikes on the COVID virus.
"T'hat protein was sufficient to get
our immune systems to generate a
defensive response that allowed us
to avoid getting tremendously sick
from the coronavirus.

As you can see, the idea of pro-
ducing new proteins or modified
proteins to fight disease is already
at the cutting edge of vaccine
therapy—and we’re getting closer to
using similar technology to treat and
potentially cure eye diseases.

Approaches to Gene Therapy
Gene therapy can be used to treat
human disease via:

* Gene replacement. Jean Bennett,
MD, PhD, is a pioneer in this ap-
proach. She created Luxturna, the
first licensed gene therapy for Leb-
er’s Congenital Amaurosis (LCA), a
rare, inherited eye disorder. (I had
the good fortune to be mentored by
Dr. Bennett here at the University
of Pennsylvania.) This approach
replaces a mutated gene that’s not
working with a working gene.

* Gene silencing. 'This approach
delivers messenger RNA that stops
the production of a protein.

* Gene editing. This uses the so-
called CRISPR technology, which
has been written about a lot lately.

(CRISPR stands for “clustered

Dr. Singh is a professor of ophthalmology and chief of the Glaucoma Division at Stanford University School of Medicine. Dr. Netland is Vernah Scott Moyston Professor and Chair
at the University of Virginia in Charlottesville.



VECTORS USED FOR GENE THERAPY

Viral Vectors

Non-viral Vectors

RNA Viruses DNA Viruses DNA Material Protein
Retroviruses Adenovirus Adeno- Liposomes “Naked” DNA Cell-based
associated Virus Therapy

regularly interspaced short palin-
dromic repeats.” It uses repeated
letters of the genetic code to tell an
enzyme exactly where to cut a strand
of DNA.) The CRISPR technique
uses a guide RNA to potentially alter
a gene within the patient’s genome.
It’s a very effective technique, and
we’ll likely see more of it used in
relation to treating human disease.

* Gene addition. This technique
causes overexpression of a gene that
can positively impact a disease state.
"This technique is useful when a
protein is already being made, but
we need more of it so that cells can
survive or prevent the disease alto-
gether. We’re working on some treat-
ments involving this approach here
at the University of Pennsylvania.

Getting Material into the Cells
The other part of this that’s impor-
tant to understand is the methods
we use to introduce this genetic ma-
terial into the cells. Genetic material
is delivered by what we call vectors,
courier particles that carry the new
genetic information to the cells.

Currently, we primarily use two
kinds of vectors:

* Viral vectors. These can be RNA
viruses, such as retroviruses, or DNA
viruses, which would include adeno-
viruses and adeno-associated viruses.
These viruses introduce our genetic
material into a cell in much the same
way a standard virus would. (In our
lab we’re using mostly adeno-associ-
ated viruses, because adenoviruses
cause some immune-system-related
problems not seen with adeno-
associated viruses. We deliver the
adeno-associated virus material via
an intraocular injection.)

* Nonwiral vectors. These can be

DNA-related material such as lipo-
somes, “naked” DNA or simple pro-
teins, an approach that’s also referred
to as “cell-based therapy.” The
genetic material that we got from the
COVID vaccines was delivered in
liposome form, for example.

As a point of clarification, retrovi-
ruses (one of the viral vector options)
are a type of RNA virus that can
take RNA and turn it into DNA. For
example, HIV is a retrovirus that can
do this. This ability contradicts one
of the central dogmas many of us
learned in biology class, that DNA is
stable and can generate RNA, which
then creates proteins, while RNA
generally can’t be turned back into
DNA. In actuality, some retroviruses
can transform RNA back into DNA,
and some can even insert that DNA
into your genome. (We don’t use
those in our lab, because it’s hard to
control where the genes end up in
your genome. We wouldn’t want this
to cause a loss of function in some
arca unrelated to the disease we’re
trying to treat. It’s more straightfor-
ward to deliver stable DNA using
an adeno-associated virus or adeno-
virus.)

Once you get the material to the
cells, there are several ways in which
the vector can interact with the ge-
netic material. The choice you make
in this area helps to answer other
important questions. For example,
once the material gets into the cell,
do you want it to be turned on in
every cell in your body (referred to
as “ubiquitous” delivery), or only in
certain specific cells (“cell-specific”
delivery)?

"This is managed by what’s called
the promoter sequence, a sequence
of genetic information that sits in

front of the therapeutic gene. It’s
like a very specific key to a door that
enables the process to be turned on
or off, regulating whether the cell
starts generating mRNA and protein.
If the key doesn’t fit, the door won’t
open. The promoter can be a master
key, starting the process in every
cell, or a specific key that only starts
it in one particular type of cell. This
gives us a way to control which cells
end up producing the protein.

Of course, additional cell selectiv-
ity can be achieved by proximity—
where you inject the gene therapy.
('This is a key part of what makes
Luxturna an effective therapy.) This
is an important factor when inject-
ing things into the eye, because
the eye is a tremendously immuno-
privileged organ; there’s very little
crossover into the body.

Our Work Protecting Cells

As noted earlier, our lab is working
on genetic treatments that may help
preserve vision in glaucoma patients,
using adeno-associated viruses to de-
liver genetic material to retinal gan-
glion cells. We’re using this method
to get the cells to produce a protein
that’s been shown to be protective of
ganglion cells: SIRTT.

The preclinical studies of our
treatment were done using an ani-
mal model. One of our early experi-
ments, intended to demonstrate the
validity of this approach, involved
delivering genetic material designed
to make cells in the retina produce
a fluorescent green protein not
normally produced by these cells. To
introduce the material into a rodent
eye, we’d cut down the conjunctiva
and insert our vector material into a
small syringe; then we’d insert the
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needle just under the lens, being
careful not to hit it. At first, we were
able to get about 42 percent of the
cells to produce the protein using
this approach. Since then, we’ve
been able to increase the percent-
age of cells producing the desired
protein significantly.

In any case, part of the impor-
tance of this experiment is that the
cells expressing the protein can be
counted. That’s crucial, because that
allows us to quantify the strength of
the vector, and to test it for safety;
we can see if the vector is reach-
ing the cells we want it to reach. In
this case, we wanted the vector to
reach cells in the retinal ganglion
cell layer, and histological studies
have demonstrated that very few
cells outside the RGC layer ended
up producing the fluorescent green
protein.

Of course, the green fluorescent
protein won’t cure any human dis-
ease, but there are proteins that we
can use to influence human disease,
such as SIRT'1. My senior mentor
and main collaborator, Kenneth S.
Shindler, MD, PhD, has conducted
numerous studies demonstrating
SIRT1’s ability to keep RGCs alive
in the face of injury from optic
neuritis and optic nerve crush.'” So
we thought: What if we could make
these cells create more SIRT'1 using
gene therapy in a cell-specific man-
ner? Our hope was that the retinal
ganglion cells expressing SIRT'1
would be able to avert some of the
damage caused by injuries to the
optic nerve.

A BRIEF HISTORY OF GENE THERAPY

1928 1952
Frederick Griffith
describes bacterial
transformation

Zinder and Lederberg
discover bacterial gene
transfer via transduction

Our studies demonstrated that the
treatment did cause the ganglion
cells to increase their production of
SIRT'1, as much as a thousandfold.
So the next question was, would this
be protective if the intraocular pres-
sure was raised?

"To find out, we injected micro-
beads into the anterior chamber of
the eye; the beads then ended up in
the iridocorneal angle, blocking fluid
access to the trabecular meshwork.
‘This caused the pressure to rise,
and as their IOP was sustained and
elevated, the mice began to lose vi-
sion, just as people do. (Importantly,
that loss of vision correlates very
well with the loss of retinal ganglion
cells, giving us a structure/function
correlation.) We also had a control
group of mice that received BSS
instead of microbeads. Then, some
mice received our therapeutic injec-
tion, while others received a sham
injection consisting of the genetic
material than causes the production
of green fluorescent proteins—which
has no therapeutic capacity—instead
of SIRT1.

The therapy was indeed success-
ful, as shown in the graphs. The
mice with elevated pressure that
didn’t receive therapy lost vision
over time, but those receiving the
genetic treatment had prolonged
visual capacity. Counting the
surviving retinal ganglion cells also
showed the same result; more RGCs
survived when the eye received the
genetic therapy. That suggests two
things: first, that RGCs are responsi-
ble for maintaining vision in the eye,

and second, that our genetic SIRT1
therapy can be protective against
[OP-related cell damage.

Further confirmation was provided
by measuring axon density in the
eyes. The axons are the fibers that
take the information from the retinal
ganglion cells to the brain. Normally,
the axons are numerous, dense and
healthy. The mice that received
microbeads without our therapy
showed a loss of axon density, while
those receiving the therapy showed
a reduced level of axon damage.
(These data have been submitted
for publication.)

Just Getting Started
For a while now, gene therapy has
represented a true paradigm shift in
the treatment of optic neuropathies.
So far, the impact has been limited,
the successful treatment of Leber’s,
for example, only affects a small
number of patients. (The disease is
terrible, but it’s not a common optic
neuropathy.) However, treatments
addressing more common optic neu-
ropathies like glaucoma, ischemic
optic neuropathy and inflammatory
optic neuropathies are in the works.
Our lab has shown that using genetic
modification to enhance SIRT1
production can be very effective at
preventing ganglion cell loss and
degeneration in multiple models of
optic nerve disease, and many other
efforts along similar lines are cur-
rently under way.

However, these options are still in
the preclinical stage, and we want to
proceed with caution. The history

1975 1990 1999

The first Asilomar
conference

First gene therapy First death
approved to treat associated with
ADA-SCID gene therapy

T S P

1944 1973

Rogers et al attempt first proto-
gene therapy using SPV (Salmonella
plasmid virulence genes)

Avery et al show that
transformation is
caused by DNA
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CURRENT CLINICAL TRIALS FOR OPTIC NERVE DISEASE

Trials Eye-specific Location Trial Summary Phase Trial Endpoints

Diagnosis
Dual Intravitreal Glaucoma Stanford University | To determine the safety and Phase Il Endpoints: visual fields,
Implantation of efficacy of dual NT-501 CNTF structure measurement of
NT-501 Encapsulated encapsulated cell therapy (ECT) GCIPL and RNFL
Cell Therapy for on visual impairment related to
Glaucoma glaucoma
Study of NT-501 Glaucoma Stanford University | To determine efficacy of NT-501 | Phase Il Endpoints: visual fields,
Encapsulated Cell CNTF encapsulated cell therapy structure measurement of
Therapy for Glaucoma on visual impairment from glau- GCIPL and RNFL
Neuroprotection and coma
Vision Restoration
RESCUE and Leber's GenSight To assess the long-term and Phase Il Adverse events, BCVA and
REVERSE Long-term | Congenital Biologics efficacy of GS010 and quality HVF
Follow-up Optic of life in subjects with LHON

Neuropathy due to the G11778A mito-

chondrial mutation in patients
five years post treatment

Safety Study of an Leber's National Eye To study the potentially toxic Phase | Assessment of toxicity
Adeno-associated Congenital Institute effects of sSCAAV2-PTND4v2
Virus Vector for Optic in patient with LHON and the
Gene Therapy of Neuropathy G11778A mitochondrial gene
Leber's Hereditary mutation
Optic Neuropathy

of this field illustrates why this is so
important. Gene therapy has been
successfully used to treat human
disease back as far as 1990, but nine
years later, the first death connected
with gene therapy occurred. This
caused everyone to backpedal. As
a result of that death, many regula-
tions were put in place to ensure a
greater level of safety for patients.
Partly for that reason, the next
gene therapy—Glybera (alipogene

2012

First gene therapy, Glybera, approved

to treat LPLD

CRISPR/Cas9 gene editing tool developed

tiparvovec), designed to reverse
lipoprotein lipase deficiency that can
cause severe pancreatitis—wasn’t
approved until 2012. This was
followed by another five-year gap
before Luxturna was approved to
treat LCA Type 2 retinal degenera-
tion in 2017. Those circumstances
have led us to create more careful,

2017

Luxturna approved to treat
Leber's Congenital Amaurosis
type 2

thorough trials before we use a gene
therapy in humans, to make sure it’s
both safe and effective.

2019

treat LCA type 10

"This brings us to a very practical
clinical issue. Many clinicians have
worked with patients who’ve had
the terrible experience of losing
vision because of optic neuropathies
or glaucoma. Today, as awareness
of gene therapy has grown, patients
in this situation almost always ask
if there’s a clinical trial they can
get into. Unfortunately, there are
individuals out there conducting
“clinical trials” that aren’t approved

First CRISPR-based in vivo gene therapy trial approved to

Zolgensma approved to treat spinal muscular dystrophy

2010 2016
TALE Nucleases

(TALENS) developed

First-generation base
editor is developed

el

2018
Birth of the first germ-
line edited children

?

2020
Nobel Prize in Chemistry
awarded for CRISPR
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or monitored, giving hope to these
patients while putting them at risk.

For that reason, part of our job is
to help steer these patients in the
right direction. If you’re looking for
a trial that has regulatory oversight,
I recommend visiting asgct.org/
clinicaltrials, a database showing
currently active clinical trials. For
example, there are currently two
clinical trials relating to glaucoma,
both out of Stanford, and two for
Leber’s hereditary optic neuropathy,
the RESCUE and REVERSE trials.
The people in those trials are very
stringently selected, to ensure that
no harm can come to them, and the
data can be used to monitor mean-
ingful effects.

So, when patients come to me
asking about studies or investiga-
tors they’ve heard about in which
healthy eyes are being injected with
genes or cell-based therapies, I go to
this website to make sure the study

has been submitted. If it hasn’t, then
I have to have another kind of con-
versation with the patient. I have to
explain that some trials out there are
not necessarily safe, and not in the
best interests of the patient. Some
patients may be adamant about pro-
ceeding, but at least I can warn them
about the risk they may be taking.
We’re on the verge of a new era
in treatment for glaucoma and other
optic neuropathies. These emerging
genetic technologies for treatment
are going to move us beyond just
prescribing a drop to lower the pres-
sure. Within a few years our focus
may shift to strategies that help to
keep those vision-providing retinal
cells happy and alive. That’s a revo-
lution we can all look forward to. 4
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evices or services you'd like
for more information.
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SHOWCASE!

In addition to mailing the print
edition and hosting the digital
versions of the Product Guide on
our website, we will be blasting
each company’s listings to our MD
email database! Each company

will have a designated product

showcase deployment day following
distribution of the print editions,
providing an additional opportunity
to receive more information on all
the items you want!
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PRODUCT NEWS

New items on the market to improve clinical care and strengthen your practice.

» CONTACT LENSES

B+L Launches Revive Custom Soft Contact Lenses
With the goal of providing a more individualized vision-
correcting solution to a broad range of patients, Bausch
+ Lomb recently launched a new family of customiz-
able soft contact lenses called Revive. The product line
includes spherical, toric, multifocal and multifocal toric
options.

Revive lenses are made of a non-ionic material that
helps resist protein deposits, B+L says, allowing for up
to three months of daily wear; the replacement schedule
is at the discretion of the doctor. The company explains
that the customizable parameters include lens diameter,
base curve and power, all of which can be adjusted as
needed until the optimal fit is achieved.

"Toric lens versions include what B+L calls “dual el-
liptical stabilization,” a process for ballasting that adds
material with more forethought toward achieving the
optimal shape and position than traditional “slab-off”
designs. The company says this aids in orientation and
rotational stability.

For multifocal fits, the near-zone diameter is custom-
izable from 1.8 mm to 3 mm to account for small-pupil
patients or other circumstances where a non-standard
design is desired.

For more information, visit bauschsvp.com.

B+L's new BioTrue Hydration Plus Multi-purpose

Solution

A growing number of people today are opting to use
natural products to manage their well-being, for reasons
such as ingredient transparency and the potential for
reduced side effects. Several eyecare companies offer
contact lenses and solutions that cater to lens wearers
in search of a more natural and preservative-free option,
one example being Bausch + L.omb’s BioTrue line.

The company recently launched a new addition to
Bio'True’s product portfolio called Hydration Plus Multi-
purpose Solution, which B+L says matches the pH of
healthy tears and keeps lenses moist for 12 hours.

Compared with BioTrue Multi-purpose Solution, the
formula in Hydration Plus contains 25 percent more
hyaluronan, a moisturizer found in tears that helps the
lenses to maintain moisture, the company explains in
the press release. It’s also made up of a unique combina-
tion of other ingredients including potassium, an electro-
lyte and erythritol, an antioxidant that protects hyaluro-
nan against free radicals, all of which help to maintain

ocular surface homeostasis, says B+L. The solution is
now available in a multi-dose, eco-friendly bottle.
For more information, visit biotrue.com.

» THERAPEUTICS

Help for Vernal Keratoconjunctivitis

Vernal keratoconjunctivitis is uncomfortable for young pa-
tients and can damage the ocular surface if left untreated.
A variety of steroids and antihistamines are typically pre-
scribed to manage the rare condition. A new contending
therapeutic—Verkazia—is a cyclosporine 0.1% emulsion
that blocks the release of pro-inflammatory cytokines,
thereby suppressing the immune system and reducing
inflammation, manufacturer Santen says.

Clinical trials of Verkazia demonstrated improvements
in corneal inflammation (keratitis score) and ocular itch-
ing, the company said. The company also noted that
the most common side effects, occurring in more than 5
percent of patients, typically during instillation, were eye
pain (12 percent) and eye itch (8 percent).

In addition to providing vernal keratoconjunctivitis pa-
tients with symptomatic relief, Verkazia may also mitigate
their chances of developing vision-threatening complica-
tions such as shield ulcers, according to Santen.

For more information, visit verkazia.com.

» VITRECTOMY TECH
Upgrades to B+L's Stellaris Elite Vision

Enhancement System

Users of Bausch + L.omb’s Stellaris Elite machine are
getting some new tweaks that might help them in their
vitreoretinal surgical cases, the company says.

In the first of what it says will be a series of efficiency-
enhancing upgrades to its Stellaris Elite system, Bausch
+ Lomb has increased the maximum vacuum setting
and enhanced the trocar/cannula removable valve caps.
The company says the vacuum increase from 600 to
660 mmHg will provide a 10-percent boost in vacuum
capabilties and an approximately 8-percent increase in
vitreous removal efficiency.

The enhancements to the removable valve caps
increase the central thickness of the valve by 33 per-
cent, with a reduction of each segment of the tri-slit
profile, the device’s maker says. B+LL believes that these
changes, which became available in July, will improve
the machine’s fluidic stability during delicate surgical
maneuvers.

For more information, visit bauschsurgical.com.
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Outdoor Activities and
Myopia Development

cientists evaluated the efficacy

of time outdoors per school day

over two years on myopia onset

and shift, as part of a prospec-
tive, cluster-randomized, examiner-
masked, three-arm trial.

They included 6,295 students
ages 6 to 9 from 24 primary schools
in Shanghai, China, stratified and
randomized by school in a 1:1:1
ratio to control (n=2,037), test I
(n=2329) or test II (n=1,929) group.

An additional 40 or 80 minutes of
outdoor time was allocated to each
school day for test [ and II groups.
Children in the control group con-
tinued their habitual outdoor time.
Objective monitoring of outdoor
and indoor time, and light inten-
sity each day was measured with
a wrist-worn device during the
second-year follow-up.

Main outcome measures in-
cluded the two-year cumulative
incidence of myopia (defined as
cycloplegic spherical equivalent
[SE] of <-0.5 diopters at the right
eye) among the students without
myopia at baseline and changes in
SE and axial length (AL) after two
years.

Here are some of the findings:

¢ T'he unadjusted two-year
cumulative incidence of myopia
was 24.9 percent for controls, 20.6
percent for the test [ group, and
23.8 percent for test I group.

¢ T'he adjusted incidence de-
creased by 16 percent [Incidence
Risk Ratio (IRR)=0.84; CI, 0.72 to
0.99; p=0.035] in test [ and 11 per-
cent (IRR=0.89; CI, 0.79 to 0.99;
»=0.041) in test II when compared
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with the control group.
¢ The test groups showed less
myopic shift and axial elongation
compared with the control group:
—test I: -0.84 D and 0.55 mm;
—test I1: -0.91 D and 0.57 mm;

— control: -1.04 D and 0.65 mm.

e No significant difference was
found in the adjusted incidence of
myopia and myopic shift between
the two test groups.

® T'he test groups had similar
outdoor time and light intensity
(test I: 127 £30 minutes/day and
3,557 £970 lux/minute; test II: 127
+26 minutes/day and 3,662 +803
lux/minute), but significantly more
outdoor time and higher light in-
tensity compared with the control
group (106 £27 minutes/day and
2,984 +806 lux/minute).

¢ Daily outdoor time of 120 to
150 minutes at 5,000 lux/min-
utes or cumulative outdoor light
intensity of 600,000 to 750,000 lux
significantly reduced the IRR by
17 to 31 percent.

Scientists wrote that increasing
outdoor time reduced the risk of
myopia onset and myopic shifts,
especially in nonmyopic children.
They added that the protective
effect of outdoor time was related
to the duration of exposure as well
as light intensity. Finally, they
noted, the dose-response effect
between test [ and test IT wasn’t
observed probably due to insuffi-
cient outdoor time achieved in the
test groups, suggesting that proper
monitoring on the compliance of
outdoor intervention is critical to
see the protective effect.

Ophthalmology 2022. June 29.

[Epub ahead of print].
XiaHe X, Sankaridurg P, Wang J, et al.

GCC Thinning and Vision QOL
Researchers wrote that faster struc-
tural changes may be associated
with worse vision-related quality of
life in patients with glaucoma. As
such, they evaluated the associa-
tion between the rate of ganglion
cell complex (GCC) thinning and
the Visual Function Questionnaire
in glaucoma.

"This retrospective analysis of a
longitudinal cohort was designed
in October 2021. Patients were
enrolled from the Diagnostic In-
novations in Glaucoma Study and
the African Descent and Glaucoma
Evaluation Study. Two hundred
thirty-six eyes of 118 patients with
diagnosed or suspected glaucoma
were followed up with imaging for
a mean of 4.1 years from Septem-
ber 2014 to March 2020.

The Visual Function Question-
naire was evaluated using the 25-
item National Eye Institute Visual
Function at the last follow-up visit.
GCC thickness was derived from
macular optical coherence tomog-
raphy scans and averaged within
three circular areas (3.4 degrees,
5.6 degrees and 6.8 degrees from
the fovea) and superior and inferior
hemiregions. Linear mixed-effects
models were used to investigate
the association between the rate of
GCC thinning and Rasch-calibrat-
ed Visual Function Questionnaire
score.

The mean (SD) age was 73.2
(8.7) years, 65 participants (55.1
percent) were female, and 53
participants (44.9 percent) were
African American. Race was self-
reported by the participants. Here
were some of the findings:

® Mecan composite Rasch-cali-

This article has no commercial sponsorship.



brated National Eye Institute Vi-
sual Function Questionnaire score
was 50.3 (CI, 45.9 to 54.6).

e A faster annual rate of global
GCC thinning in the better eye
was associated with a higher dis-
ability reflected by the composite
National Eye Institute Visual
Function Questionnaire score (-15
[CI, -28.4 to -1.7] per 1 pm faster;
p=0.03).

e When stratified by degrees
from the fovea, the 5.6-degree and
6.8-degree areas were associated
with the composite National Eye
Institute Visual Function Ques-
tionnaire Rasch-calibrated score
(-14.5 [CI, -27 to -2] per 1 pm
faster; R2=0.201; p=0.03; and -23.7
[CI, -45.5 to -1.9] per 1 pm faster;
R2=0.196; »=0.02, respectively),
and -8 (CI, -16.8 to 0.8) per 1
pm faster for the 3.4-degree area
(R2=0.184; p=0.07) after adjusting
for confounding factors.

Researchers wrote that the
findings suggested that faster and
sectoral central location of gangli-
on cell complex thinning provided
useful information in determining
the risk of vision-related quality
of life in glaucoma. They added
that monitoring macular structure
may be useful for determining the
risk of functional impairment in
glaucoma.

JAMA Ophthalmol 2022. June 4.
[Epub ahead of print].
Nishida T, Moghimi S, Mohammadzadeh, et al.

RUBY Trial: Mixed Results of
Combination Therapy for DME
When paired with aflibercept,
nesvacumab, an investigational
human antibody that inhibits
angiopoietin 2 (Ang2), has shown
no additional visual benefits in
patients with diabetic macular
edema after 36 weeks, according
to published results of the Phase

DME proved to be a tough opponent to an
aflibercept-nesvacumab combo.

II RUBY randomized trial, funded
by Regeneron Pharmaceuticals
and Bayer HealthCare.!

The reported efficacy, and sub-
sequent Food and Drug Adminis-
tration approval, of the bispecific
antibody faricimab has generated
interest in retinal treatments that
target both the Ang2 and vascular
endothelial growth factor path-
ways.

Despite the visual acuity find-
ings, the RUBY study authors,
led by David M. Brown, MD, said
that a combination using a high
dose of nesvacumab with afliber-
cept showed a signal of greater
efficacy in reducing central sub-
field thickness than intravitreal
aflibercept injections (IAI) alone.
Dr. Brown is with the Retina Con-
sultants of Texas in Houston, and
also consults for Regeneron.

The trial randomized 302 eyes
1:2:3 to nesvacumab 3 mg and
aflibercept 2 mg (low dose, LD/
IAI), nesvacumab 6 mg plus
aflibercept 2 mg (high dose, HD/
IAI) or IAI 2 mg at baseline and
weeks four and eight. The LD/IAI
arm continued at q8 weeks; the
HD/IAI arm was rerandomized
at week 12 to q8- or q12-week
dosing; and the IAI arm contin-
ued on @8- or q12-week dosing or
switched HD/IAI combination g8

weeks through week 32.

At week 12, improvements in
best-corrected visual acuity for
the LD/IAI and HD/IAI and ITAI
arms were 6.8, 8.5 and 8.8 letters,
respectively. Changes at 36 weeks
were similar.

CST changes (standard de-
viation) at week 12 for the three
respective arms were -169.4
(155.86), -184 (143.69) and
-174.6 pm (160.36, p=0.0183 HD/
IAI vs. IAI). At week 36, the
changes were:

® -210.4 pm for the LD/IATI arm
(»p=0.004);

e -223.4 pm for the q8-week
HD/IAI arm (p=0.0365);

® -193.7 pm for the q12-week
HD/IAI arm (p=0.0454);

® -161.9 pm for the IAI q8-week
arm (no p value);

¢ -210.4 pm for the IAI q12-
week arm (p=0.9266); and

® -203.7 pm for the IAI to HD/
IAI arm (p=0.4116).

Other key 36-week outcomes
reported for the LD/IAI, HD/IAI
and q12-week TAl arms were:

¢ Proportion of eyes with
complete resolution of fluid at
the foveal center: 75.6 (p=0.2029),
86.4 (»=0.0188) and 70.8 percent
(»p=0.5604).

¢ Proportion of eyes with GST
<300 pm: 66.7 (p=0.0125), 72.7
(»=0.0041) and 54.2 percent
(»=0.3139).

¢ Proportion of eyes with a
more than two-step improvement
in Diabetic Retinopathy Severity
Scale score: 26.7 (p=0.8896); 34.1
(HD/IAI g8-week, p=0.5021), 34
(HD/TAI q12-week, p=0.5273) and
25.5 percent (p=0.8683).

Over the 32-week treatment
period, the mean number of
intravitreal injections adminis-
tered was 7.2 £0.92 for LD/IAI g8
weeks; 5.9 £0.35 for HD/IAI g8
weeks; 5.1 £0.58 for HD/IAI q12
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weeks; 5.9 £0.45 for [AI g8 weeks;
4.8 £0.63 for TAI q12 weeks; and
5.8 £0.44 for IAI converted to HD/
IAI g8 weeks.

Rates of ocular adverse events
were similar across the three treat-
ment protocols throughout the
36-week study, with one or more
ocular AD reported in 30 percent
in the LD/IAI patients, 31 per-
cent in the HD/IAI arm and 25.7
percent in the IAI patients. The
most common AE was conjunctival
hemorrhage, reported in 8, 2 and
7.2 percent of patients, respective-
ly. Two serious ocular AEs were
reported in the HD/IAI group: a
case of iridocyclitis and another of
retinal artery occlusion, which the
authors considered related to the
study treatment.

Researchers acknowledged
that findings of the RUBY study
contrast with those of the BOU-
LEVARD study of faricimab (10),
a bispecific antibody targeting
Ang2 and vascular endothelial
growth factor that showed signifi-
cantly greater improvements in
BCVA compared with ranibizumab
monotherapy. They gave a number
of reasons for the RUBY findings,
including how treatment-naive
patients were distributed across
treatment arms. They also noted
the ocular and systemic safety pro-
files of nesvacumab/IAl was in line
with TAI monotherapy.

While RUBY didn’t show any
additive benefit in vision with
nesvacumab, the anatomic signals
were noteworthy. “The indication
of positive anatomic effects may
warrant further investigation of the
role of anti-Ang2 agents in combi-
nation with anti-VEGF therapy,”
Dr. Brown and colleagues wrote. 4

1. Brown DM, Boyer DS, Csaky K, et al, on behalf
of the RUBY Investigators. Intravitreal nes-
vacumab (antiangiopoietin 2) plus aflibercept in
diabetic macular edema: Phase 2 RUBY random-
ized trial. Retina 2022;42:1111.

2. Sahni J, Patel SS, Dugel PU, et al. Simultane-
ous inhibition of angiopoietin-2 and vascular
endothelial growth factor-A with faricimab in
diabetic macular edema: BOULEVARD Phase 2
randomized trial. Ophthalmology 2019;126:1155.
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(Continued from page 54)

there’s not enough capsular support,
then, depending on surgeon prefer-
ence, you can place a three-piece
posterior chamber IOL in the sulcus
with suture fixation (to the iris or
scleral) or intrascleral haptic fixation
(glued or Yamane technique), or you
can implant a flexible, open-loop
anterior chamber I0L..”

"The final steps of the surgery have
a major influence on patient recovery.

“Anytime you have to do an
unplanned vitrectomy, you want to
make sure to suture your wounds and
pressurize the eye, making sure the
pressure control is adequate, whether
that be with drops or Diamox,” Dr.
Khandelwal says. “You also want to
make sure that you do a good, dilated
exam looking at the peripheral retina.
If, for some reason, you feel this pa-
tient’s high-risk or you’re concerned
about fragments of a cataract in the
back, it’s very important to refer
early to a retina specialist so they can
intervene.”

Dr. Friedman concurs. “In terms of
managing remaining nuclear material,
the surgeon should elevate any nucle-
ar material from the capsule into the
anterior chamber and consider insert-
ing a Sheets glide to prevent posterior
migration,” he says. “Low-flow phaco
can be used to remove small pieces,
whereas it may be necessary to
enlarge the wound or create a scleral
tunnel incision to manually extract
large pieces. Don’t attempt to retrieve
nuclear fragments that have dislo-
cated into the vitreous cavity. These
should be removed at a later date
by a retina specialist. Always keep
the anterior chamber well-formed
with additional OVD as needed, and
resume anterior vitrectomy whenever
vitreous migrates anteriorly.

“Patients should also be made
aware of the surgical complication and
possible longer visual recovery,” he
concludes.

Final Pearls
When confronted with this compli-

cation, experts offer the following

pearls:

e recognize the potential for vitreous
prolapse;

e prevent the anterior chamber from
collapsing by injecting a dispersive
OVD to stabilize the eye and tam-
ponade the vitreous before remov-
ing the automated handpiece;

® stop irrigation;

e consider Triessence or dilute Kena-
log to visualize the vitreous;

e if vitreous is present, use bimanual
anterior vitrectomy with high cut
settings;

e a limbal approach requires two
paracenteses but may bring vitre-
ous to the anterior chamber; keep
the irrigator anterior to the iris
plane while positioning the vitrec-
tor posteriorly to cut, prior to move-
ment to the anterior chamber;

e pars plana requires a scleral incision
3 to 4 mm posterior to the limbus
using a blade or a trocar;

¢ be sure your incision and settings
match the gauge of your vitrector;

e cxtract any lens fragments remain-
ing in the anterior segment, and
remove all prolapsed vitreous;

® once vitreous has been cleared, use
viscoelastic to keep the anterior
chamber stabilized and proceed
with the next steps for surgery;

¢ at the end of the case, check for
remaining vitreous using dilute
Kenalog or Miostat to bring the
pupil down, or an air bubble may
be warranted;

e implant an IOL in the most appro-
priate location and make sure it’s
secure; and

e suture the wounds properly.

Ultimately, planning ahead will
be the key to success, and knowing
both techniques will ensure you’re
prepared if vitreous loss occurs during
cataract surgery. 4

1. Prasad S, Little B, Osher R. Anterior vitrectomy
masterclass. September, 2011. Congress of the Eu-
ropean Society of Cataract and Refractive Surgery.
Vienna, Austria. Accessed June 22, 2022. https:/
www.escrs.org/vienna2011/programme/handouts/

IC-48/1C48_Prasad_handout.pdf.
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PP WILLS EYE RESIDENT CASE REPORT

A 20 year old presents with bilateral amblyopia
and chronic renal failure.

KAYLENE CARTER, MD AND TAMARA VRABEC, MD
PHILADELPHIA

Presentation and Initial Examination

A 20-year-old male presented to the retina clinic with blurred vision in both eyes. He had been diagnosed with
bilateral amblyopia by several eye-care providers during childhood who documented normal eye examination with
reduced visual acuity recorded as 20/80 OU at age 3 and 20/50 OU at age 5.

Medical History

Past medical history was notable for delayed speech, delayed motor development and autism spectrum disorder as a
child, and mild bilateral sensorineural hearing loss and hypertension during adolescence. Within six months of presen-
tation, evaluation for extreme fatigue revealed anemia secondary to chronic renal failure. He had no surgical history.
Family history was significant for hearing loss in his father and both grandfathers, and mild hearing loss in his mother.
He denied alcohol, tobacco and illicit drug use.

Exam
Best corrected visual acuity was 20/40 in the right eye and 20/30 in the left. Pupillary examination was normal. Con-
frontational visual fields and extraocular movements were full. Intraocular pressures were within normal limits OU.
Slit lamp biomicroscopic examination of the anterior segments was normal. Dilated fundus exam was notable for
mild disc pallor, central atrophy of the macula, and a blunted foveal reflex OU (Figures 1 and 2).

Figure 1. Fundus
photo montage of the
right eye revealed
central atrophy of
the macula, a blunted
foveal reflex, and
mottled depigmenta-
tion with mild vascu-
lar attenuation in the
periphery. Fundus
photo of the left eye
appeared similar
(not pictured).

Figure 2. Fundus photos of the posterior pole show mild disc
pallor and central atrophy of the macula.

What's your diagnosis? What further work-up would you pursue? The diagnosis appears on p. 72.
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Work-up, Diagnosis and Treatment

Fundus autofluorescence (FAF) was unremarkable
(Figure 3). Macular optical coherence tomography re-
vealed outer retinal atrophy with relative sparing of the
fovea (Figure 4). OCT of the optic nerve revealed bilat-
eral temporal retinal nerve fiber layer thinning (Figure 5).
Humphrey visual field 24-2 testing demonstrated diffuse
suppression with scattered paracentral defects bilaterally
(Figure 6). Electroretinography photopic and scotopic
waveforms and multifocal electroretinography wavelet
amplitude throughout the macula were reduced to 25
percent of normal in both eyes.

Review of serology revealed serum creatinine had risen
steadily from 1.2 to 3.4 mg/dL over the past three years.
Renal function studies, including 24-hour urine albumin
(49.8 mg/24 hr) and albumin/creatinine ratio (81 mg/g),
were elevated. Renal ultrasound was remarkable for
reduced kidney size.

Figure 3. Fundus autofluorescence was unremarkable.

Figure 4. OCT demonstrating outer retinal atrophy with relative
sparing of the fovea.

Discussion

Senior Loken syndrome is a rare autosomal recessive
disorder marked by retinal degeneration and renal fail-
ure characterized by inflammation and fibrosis, known
as nephronophthisis.! Its prevalence is approximately 1
in a million people worldwide.! Senior L.oken syndrome

REVIEW OF OPHTHALMOLOGY | AUGUST 2022

Based on clinical history, examination, multi-modal
imaging and lab work, an inherited retinitis pigmen-
tosa syndrome was suspected. Whole genome exome
sequencing revealed biallelic pathogenic variants of the
NPHP1 gene which confirmed the diagnosis of Senior
Loken Syndrome.

The patient and his family attended genetic coun-
seling, and the diagnosis was shared with the patient’s
nephrologist. The patient is preparing for dialysis while
awaiting renal transplantation. He is following with audi-
ology and ophthalmology for periodic examinations.

Figure 5. OCT of the optic nerve demonstrating bilateral temporal
retinal nerve fiber layer atrophy.

Figure 6. HVF 24-2 showing diffuse reduction with scattered
paracentral defects.
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is categorized as a ciliopathy owing
to malfunction of cilia, the microtu-
bule-based organelles that extend
from cell surfaces and facilitate
molecular signaling.? The NPHP
genes encode cilia-associated pro-
teins called nephrocystins, which
are found in the cilium of photo-
receptors and renal cells.? These
proteins are necessary for photore-
ceptor outer segment formation,*
and thus miscoding results in the
diminished visual acuity in Senior
Loken syndrome.

Patients commonly develop
visual symptoms in the first de-
cade of life, and may experience
progressive visual impairment and
nyctalopia. The majority have a
mild retinal phenotype predomi-
nantly affecting cones with relative
sparing of the fovea, although the
retinal presentation can range from
a severe Leber’s congenital amauro-
sis to typical retinitis pigmentosa.*
There may be no obvious structural
changes on physical exam, as in this
patient’s childhood eye examina-
tions. However, OC'T" can reveal
reduced reflectivity, a granular ap-
pearance of the ellipsoid zone, loss
of the interdigitation zone and mild
outer retinal thinning.®

Renal symptoms typically occur
before visual symptoms in Senior
Loken syndrome; renal function
becomes impaired due to inflam-
mation and fibrosis as a result of
damage to the ciliated epithelial
cells of the nephron and collecting
duct.® Renal ultrasound may reveal
interstitial fibrosis and cortico-
medullary cysts.” Polyuria, polydip-
sia and fatigue are common initial
symptoms, followed later by anemia
and uremia.?

Senior Loken syndrome may
be differentiated clinically from
other ciliopathies including Alport
Syndrome, Joubert Syndrome and
Bardet-Biedl Syndrome. Alport
syndrome features hematuria with
progressive nephropathy in addi-
tion to sensorineural hearing loss,
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anterior lenticonus and abnormal
retinal pigmentation.’ In Joubert
Syndrome, cerebellar vermis and
brainstem hypoplasia, infantile
hypotonia, and oculomotor apraxia
accompany nephronophtisis and
retinal dystrophy.'” Bardet-Biedl
syndrome is typified by post-axial
polydactyly, truncal obesity, renal
abnormalities and retinitis pigmen-
tosa."! Dozens of other ciliopathies
exist, with wide-ranging systemic
effects, including cardiac defects,
cognitive impairment, hydrocepha-
lus, craniofacial defects, skeletal
abnormalities, polydactyly, liver
and pancreatic cysts, and genital
defects."

e

Although there’s no specific
treatment for
nephronophthisis, ongoing
management by nephrology
is critical for managing
secondary complications of
renal failure and planning
dialysis and or transplant
which are often required by

mid to late adolescence.

Treatment for Senior Loken
syndrome is primarily supportive.
Patients should undergo periodic
ophthalmologic assessment with
low-vision services as necessary.
Although there’s no specific treat-
ment for nephronophthisis, ongo-
ing management by nephrology
is critical for managing secondary
complications of renal failure and
planning dialysis and or transplant
which are often required by mid to
late adolescence. Genetic counsel-
ing should be offered to the patient
and family. Referral to ENT is

indicated to identify and remediate
hearing loss. Furthermore, referral
to psychology for establishment and
management of ongoing individual-
ized education plans based on vi-
sual and hearing limitations as early
as possible is important to optimize
classroom education and can be
life-changing.

In summary, we describe a
patient with clinical, examination
and multi-modal testing findings of
retinitis pigmentosa in addition to
systemic features of chronic kidney
discase and hearing loss, which
raised suspicion for a ciliopathy. Ge-
netic testing confirmed the diagno-
sis of Senior Loken syndrome. 4
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VABYSMO™ (faricimab-svoa) injection, for intravitreal use
This is a brief summary. Before prescribing, please refer to the full
Prescribing Information

1 INDICATIONS AND USAGE

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

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

1.2 Diabetic Macular Edema (DME)

4 CONTRAINDICATIONS

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

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

4.3 Hypersensitivity

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

5 WARNINGS AND PRECAUTIONS

5.1 Endophthalmitis and Retinal Detachments

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

5.2 Increase in Intraocular Pressure

Transient increases in intraocular pressure (IOP) have been seen
within 60 minutes of intravitreal injection, including with VABYSMO
[see Adverse Reactions (6.1)]. I0P and the perfusion of the optic
nerve head should be monitored and managed appropriately /see
Dosage and Administration (2.6)].

5.3 Thromboembolic Events

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

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

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

6 ADVERSE REACTIONS

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

o Hypersensitivity [see Contraindications (4)]

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

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

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

6.1 Clinical Trial Experience

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

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

Table 1: Common Adverse Reactions (= 1%)

Adverse VABYSMO Active Control

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

Conjunctival o o o o

hemorrhage 7% 7% 8% 6%

Vitreous o o o o

floaters 3% 3% 2% %

Retinal

pigment o o

epithelial 8% 1%

tear?

Intraocular

pressure 3% 3% 2% 2%

increased

Eye pain 3% 2% 3% 3%

Intraocular o o o o

inflammation® 2% 1% 1% 1%

Eye irritation 1% 1% <1% 1%

Ocular o 9 o o

discomfort 1% 1% <1% < 1%

Vitreous 1% 1% 1% <1%

hemorrhage

2AMD only

*Including iridocyclitis, iritis, uveitis, vitritis

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

6.2 Immunogenicity

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

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

8  USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

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

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

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

Data

Animal Data

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

8.2 Lactation

Risk Summary

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

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

8.3 Females and Males of Reproductive Potential

Contraception

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

Infertility

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

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

8.5 Geriatric Use

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

17 PATIENT COUNSELING INFORMATION

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

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

VABYSMO™ [faricimab-svoal
Manufactured by:

Genentech, Inc.

A Member of the Roche Group

1 DNA Way

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

VABYSMO is a trademark of Genentech, Inc.

©2022 Genentech, Inc.
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faricimab-svoa injection 6 mg

INDICATIONS

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

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

IMPORTANT SAFETY INFORMATION

Contraindications

VABYSMO is contraindicated in patients with ocular or periocular
inflammation, in patients with active intraocular inflammation,
and in patients with known hypersensitivity to faricimab or any
of the excipients in VABYSMO.

Warnings and Precautions

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

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

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

Adverse Reactions

The most common adverse reaction (25%) reported in patients
receiving VABYSMO was conjunctival hemorrhage (7%).

You may report side effects to the FDA at (800) FDA-1088 or
www.fda.gov/medwatch. You may also report side effects to
Genentech at (888) 835-2555.

Visit VABYSMO-HCP.com

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

*Dosing Information:
In NAMD, the recommended dose for VABYSMO is 6 mg (0.05 mL of
120 mg/mL solution) IVT Q4W for the first 4 doses, followed by OCT and
visual acuity evaluations 8 and 12 weeks later to inform whether to extend
to: 1) QI6W (weeks 28 and 44); 2) QI12W (weeks 24,36, and 48); or 3) Q8W
(weeks 20, 28,36, and 44).
In DME, the recommended dose for VABYSMO is 6 mg (0.05 mL of 120 mg/
mL solution) IVT Q4W for 24 doses until CST is <325 pm (by OCT), followed
by treat-and-extend dosing with 4-week interval extensions or 4- to 8-week
interval reductions based on CST and visual acuity evaluations through
week 52. Alternatively, VABYSMO can be administered IVT Q4W for the
first 6 doses, followed by Q8W dosing over the next 28 weeks.
Although VABYSMO may be dosed as frequently as Q4W, additional
efficacy was not demonstrated in most patients when VABYSMO was dosed
Q4W vs Q8W. Some patients may need Q4W dosing after the first 4 doses.
Patients should be assessed regularly and the dosing regimen reevaluated
after the first year.
CST=central subfield thickness; IVT=intravitreal; OCT=optical coherence
tomography; Q4W=every 4 weeks; Q8W=every 8 weeks; Q12W=every 12
weeks, Ql6W=every 16 weeks.

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

THE VABYSMO is a registered trademark of Genentech, Inc, and the VABYSMO logo is a trademark
Genentech WINDOW of Genentech, Inc. ©2022 Genentech, Inc. 1 DNA Way, South San Francisco, CA 94080-4990.
A Member of the Roche Group TO CHANGE All rights reserved. M-US-00013122(v2.0) 07/22
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