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Low-carb Diet May Reduce the
Risk of Some "lypes of POAG

A study published in the July 2020 issue
of Eye-Nature magazine' reviewed
data from 185,638 participants
in three previously completed
prospective cohort studies involving
health professionals between the ages
0f40 and 75 (the Nurses’ Health Study
I and II, and the Health Professionals
Follow-up Study). The new study
aimed to find any association between
a low-carbohydrate diet and incident
primary open-angle glaucoma, as well
as any connection to POAG subtypes
(defined by the highest untreated
intraocular pressure and the pattern
of visual field loss at diagnosis). The
analyses were conducted by Jae
Hee Kang, MD, at Harvard Medical
School, with input from Louis R.
Pasquale, MD, FARVO, deputy chair
for ophthalmology research for the
Mount Sinai Health System in New
York City.

The study authors note that the
neuroprotective effect of a ketogenic
diet—high fat, modest protein, low
carbohydrate—is well-established for
epilepsy, and has been reported with
other neurodegenerative diseases
such as Parkinsons and Alzheimer’s.
Because a low-carbohydrate diet
generates metabolites favorable to
mitochondrial function, and the in-
trascleral optic nerve (the main site
of glaucomatous damage) has a high
mitochondrial density, the authors
hypothesized that long-term reduced
carbohydrate intake might be associ-
ated with a lower risk of POAG. In
addition, because the maculopapillary
nerve fiber layer bundles associated

with early-stage paracentral visual
field loss are particularly susceptible
to metabolic changes and impaired
mitochondrial function, they hypoth-
esized that this subtype of POAG
might show greater benefit from this

type of diet.
Using the data from the
three earlier stud-

ies, the researchers
analyzed subjects’
self-reported  di-
ets in terms of
carbohydrates,

protein and

fat. Once they

identified indi-
viduals who ate
a low-carb diet,
the data were ana-
lyzed in three groups:
participants whose di-
etary fat was primarily animal-

based; those whose dietary fat was pri-
marily plant-based; and all low-carb
subjects grouped together, regardless
of fat source. A reported diagnosis of
POAG in 2,112 cases was confirmed
by medical record review. The study
authors then calculated the relative
risk of POAG, adjusting for factors
such as age, race and BMIL.

No statistically significant asso-
ciation was found between the three
types of low-carb diet and POAG
overall. However, those subjects
whose low-carb diet contained more
fat and protein from vegetable sourc-
es showed a lower risk of the POAG
subtype marked by initial paracen-
tral visual field loss. The researchers

concluded that at-risk individuals
who consume this type of diet could
reduce their risk of early paracentral
visual field loss by 20 percent.

Dr. Pasquale notes that this subtype
of POAG with initial paracentral visual
field loss is found in about 10 percent
of POAG patients. “The optic
nerve head is the prime
site for optic nerve
degeneration,”  he
notes. “It has high
mitochondrial
content, and
mitochondria
prefer  ketone
bodies as an en-
ergy source. A
low carbohydrate
diet favors ketone
body formation, which
might help it prevent the

onset of glaucoma.”

Asked whether this diet might help
patients who already have this sub-
type of glaucoma, Dr. Pasquale says
this study doesn't shed any light on
that question. “We don’t know how
a low-carbohydrate diet might affect
people who already have glaucoma,”
he says. “Our studies are looking at
disease-free populations and monitor-
ing their diet until they get glaucoma,
or until the end of a defined follow-
up period. These studies are not de-
signed to answer that question.”

Regarding the data from the three
preceding large-scale studies, Dr.
Pasquale says he and Dr. Kang and
their fellow authors stand on the
shoulders of giants. “Dr. Kang and I

August 2020 | reviewofophthalmology.com | 3
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Michael Hoster Succeeds James Henne as Publisher

Jobson Medical Information has announced that Michael Hoster, a
13-year veteran of the company, has been named publisher of the
Review Group of publications and services. This includes the titles
Review of Ophthalmology, Retina Specialist, Review of Optometry,
and Review of Cornea and Contact Lenses, as well as a host of af-
filiated websites, e-newsletters and other digital products designed
to provide robust clinical insight and education to optometrists and

ophthalmologists.

Mr. Hoster

Mr. Hoster assumed the position previously held by veteran pub-
lisher and industry icon, James Henne, since 2014. “Mike has been an instrumental player
at the Review Group for 13 years, playing key roles on our editorial and sales teams,” said
Marc Ferrara, president of Jobson’s Optical Group. “Of course, we will all miss Jim Henne,
who has done an outstanding job leading the Review Group. Jim’s insights, leadership
skills and witty charm make him a very unique leader.”

Mr. Hoster has spent his entire professional career at Jobson, beginning as an associate
editor for Review of Optometry in 2007. He also served as the magazine’s managing editor
from 2012 through 2014. Mr. Hoster later transitioned to the Review Group’s sales team
in 2015. “Mike has become an extremely valuable team member over this period, and has
developed a keen understanding of the markets we serve and the products we deliver,”

added Mr. Ferrara.

“The Review Group has a sterling reputation for providing the most cutting-edge, clinically
relevant information available to the eye-care community,” said Mr. Hoster. “Jim has been
an invaluable leader to our group, a consummate mentor to me and a true inspiration to
our entire company. | look forward to following in his footsteps, and working with our team
in an effort to serve the needs of our readers and industry partners.”

have contributed to overall glaucoma
knowledge using this cohort data for
more than two decades,” he notes.
“We owe thanks to the wisdom and
vision of the founding investigators of
those studies.” Dr. Pasquale says he
and Dr. Kang next plan to repeat the
analysis using artificial intelligence to
quantify the paracentral visual loss.

1. Hanyuda, A., Rosner, B.A., Wiggs, J.L. et al. Low-carbohydrate-
diet scores and the risk of primary open-angle glaucoma: Data

from three US cohorts. Eye (2020). https:/doi.org/10.1038/
$41433-020-0820-5

ABMS
Expands

Caregiving
Leave Policy

Some good news for ophthalmol-

ogists-in-training: Effective July 1,
2021, the American Board of Medi-
cal Specialties announced that all
of its member boards with training
programs of two or more years dura-
tion must allow for a minimum of six
weeks away once during training for
purposes of parental, caregiver, and
medical leave, without exhausting
time allowed for vacation or sick leave
and without requiring an extension in
training,

The ABMS added that member
boards must communicate when a
leave of absence “will require an of-
ficial extension to help mitigate the
negative impact on a physician’s ca-
reer trajectory that a training exten-
sion may have, such as delaying a fel-
lowship or moving into a full, salaried
position.”

The ABMS says the organization’s
new policy will offer residents and
Fellows “more {flexibility, reduced
stress, and increased autonomy in
making life decisions.” REVIEW
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Rundown

What

Refractive/Cataract

Edited by Arturo Chayet, MD »

Downturn?

A slump in refractive surgery from COVID-19 isn't materializing—
at least yet. Find out why and how to position your practice.

Sean McKinney, Senior Editor

In May, when the last of thousands of
shuttered ambulatory surgery cen-
ters reopened following COVID-19
shutdowns, popular wisdom suggest-
ed that refractive surgery procedures
would be few and far between. Sur-
geons spoke of working the phones to
get cataract patients back in the chair,
mindful of the virus’ potential to keep
the elderly away unless they were
motivated by worsening of cloudy
vision. With sudden unemployment
and a plummeting economy taking
a toll on personal finances, patients
weren't expected to pay from their
pockets for such elective procedures
as LASIK, SMILE and PRK.
Indications suggest that the oppo-
site might be true, however.
“Because each state executed an
individual response plan with differ-
ing restrictions, naturally the return
to refractive practice has been un-
even from a national perspective,”
says Jim Wachtman, chairman of the
American Refractive Surgery Coun-
cil, composed of industry representa-
tives and medical professionals with
expertise in developing, research-
ing and using the technologies and
techniques behind advanced refrac-

12 | Review of Ophthalmology | August 2020

tive—or vision
correcting—
surgical pro-
cedures. “That
said, early indi-
cations relating
to procedure
volume are
encouraging.
Whether or
not that is from
pent-up pa-
tient demand
from the shut-
down is yet to
be determined.
However, a
preliminary
analysis of our
consumer data
shows interest
among pro-
spective refrac-
tive patients
which may
support an up-
tick in procedures.”

Of the six surgeons contacted for
this article—hailing from California
to India—all but one report unantici-
pated demand for surgical correction

s

William Bond, MD, medical director of Bond Eye Associates in Peoria
and Pekin, lllinois, believes that having a refractive suite in his office
gives him an advantage over larger institutions that might suspend

elective procedures because of future influxes of COVID-19 patients.

of vision among their patients. The
one exception, Bryan Lee, MD, |D,
who’s in private practice at Altos Eye
Physicians in Los Altos, California,
and an adjunct clinical assistant pro-

This article has no commercial sponsorship.
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(RHOD) of DEXYCU (517 micrograms dexamethasone), respectively

[see Data in the full prescribing information].
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fessor of ophthalmology at Stanford
University, has noticed neither in-
creased nor decreased demand. “But
refractive is a small percentage of my
practice,” he adds.

Meanwhile, Eric Donnenfeld,
MD, of OCLI Vision, who operates at
Island Eye Surgicenter in Westbury,
New York, says the number of LASIK
and PRK procedures has increased
by 10 to 20 percent at OCLI since
he and his colleagues reopened. “For
these patients, I think having their vi-
sion rehabilitated gives them a sense
of control that they need in today’s
environment,” he says. “They’ve lost
control over a lot of their lives. And
this is one thing that they can do to
make their lives better and more in
control.”

In this report, surgeons who have
experienced recent success in this
segment of their practices offer advice
on how to identify and meet changing
needs in your patient population.

Why More Interest?

Surgeons cite a number of theories
on why more patients are electing
to undergo refractive surgery now.
Below are some trends surgeons
have noticed, plus advice on how you
might tap into them.

e It’s “now or never.” Patients
frustrated by being shut in during the
spring may have grown concerned
that future lockdowns will block their
access to vision correction during the
next year or so. William Bond, MD,
FASC, medical director of Bond Eye
Associates in Peoria and Pekin, II-
linois, recommends asking patients
how the lockdown has affected them,
specifically how it’s affected their vi-
sion. “A lot of patients think about
getting LASIK but don’t get around
to making a decision,” he says. “This
environment has given them a little
push. I've certainly seen it in my prac-
tice. For a lot of people, this is like
thinking about buying a car. You think

about it and you think about it and
then, all of a sudden, you do it. This
seems to be a time when patients are
making those kinds of decisions.”

e Eliminating glasses and con-
tact lenses. David R. Hardten, MD,
FACS, in private practice at Min-
nesota Eye Consultants in Minne-
apolis, sees more patients than usual
who are fed up with their spectacles.
“They’re experiencing increased frus-
tration from having to wear masks
and shields at work and everywhere
else they go,” he says. “They’re deal-
ing with the fogging of their glasses
and the tendency of others to concen-
trate more on their eyes (potentially
making these patients more self-con-
scious). Overall, patients are dealing
with a sense of loss of control that
they want to avoid.”

Contact lenses may also be a con-
cern for patients worried about infec-
tion spread, surgeons say. Eliminating
the need to insert, adjust and remove
lenses could motivate them to con-
sider a surgical alternative. “Refrac-
tive surgery demand during the CO-
VID-19 pandemic doesn’t seem to
be waning in Minnesota,” asserts Dr.
Hardten.

* Not everyone is broke. Sur-
geons note that many patients have
more cash in their pockets from gov-
ernment grants and expanded un-
employment benefits. “When they
were laid off, some people ended up
making more money than what they
were earning when they were work-
ing,” notes Dr. Donnenfeld. “Some
people have also seen their expenses
reduced. No money is going out for
childcare, gasoline for the car, eating
at restaurants or other activities.”

Demographic Needs

Surgeons have also succeeded by
responding to the special needs of
patients. For example, Yuri McKee,
MD, MS, a corneal and refractive
surgeon at East Valley Ophthalmol-

ogy in Mesa, Arizona, notes that he
was spreading himself too thin by of-
fering corneal refractive procedures
in Mesa, populated by a high concen-
tration of senior citizens.

“I wasn't doing a lot of corneal re-
fractive surgery because I was doing a
lot of cataract/refractive surgery,” says
Dr. McKee. “But the pandemic has
kind of pushed me over the edge. Just
about all 'm doing now is cataract-
refractive procedures.”

The only pure refractive proce-
dures he performs now are natural
lens exchanges for occasional severe
hyperopes who want to get rid of their
thick glasses. The rest of his surgical
base now consists entirely of cataract
patients. COVID-19 has compelled
him to reduce surgery from an aver-
age of four cases to two cases per
hour, he says. COVID-related pa-
perwork, mandatory COVID-19 test-
ing in Arizona and infection control
measures have slowed down the flow.
He can only operate on Mondays be-
cause of all the pathology he has to
manage on the other days. Nonethe-
less, he is satisfied with the transition
to cataract-refractive surgery only.

“We made some good changes,”
Dr. McKee says. “My premium con-
version rate has vastly improved. I
don’t know why people are choosing
these options—perhaps, at a time like
this, they realize that life is short and
they might as well live happily.”

Dr. Yuri’s presentation has made a
difference. “I don't let any astigmatism
go unnoticed by patients. I tell them:
‘Here’s your astigmatism. You can see
it right here. You're going to need to
fix it one way or another. You have to
fix it. The question is: How will you fix
it? With glasses, contact lenses, LASIK
or during cataract surgery?” He gives
them a week to consider the options
and asks them what their preference
might be when they return for testing.
“We never hard-sell,” he points out.
“But now I'm implanting more torics

than regular IOLs.”
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Part of his success has made been
possible by the Lensar femtosecond
laser, which he uses for all patients
at no charge during the capsulotomy
and the first half of surgery; for an ex-
tra fee he also completes the surgery
with the laser.

“There seems to be no end to the
demand for these procedures,” he
says. “Our only limitations now are
limitations imposed by COVID-19,
available surgery time and capacity.
But it’s going very well for us.”

Rohit Shetty, MD, PhD, FRCS,
vice chairman of Narayana Neth-
ralaya Eye Institute in Bangalore,
Karnataka, India, says he has no-
ticed a decided shift in motivation
among patients who are seeking
refractive surgery at his practice.
“I ask every patient why they want
to undergo refractive surgery,” he
says, noting that the percentage of
patients choosing refractive surgery
has grown by 18 to 21 percent in his
practice during the past two to three
months. “In the past, the reasons
were related to lifestyle changes.
Now I hear from just about every
one of these patients that they’re
making this choice because they're
working at home all the time, and
many more hours, sometimes in
poor lighting, always indoors, and
not always in the best environments
for work. They are tired of using
contact lenses and spectacles, and
they instead want the best vision
they can get.”

Dr. Shetty says he expects this trend
to continue. “COVID-19 and the con-
stant work at home has been a wake-
up call for these patients,” he says.
“It’s as if they're thinking that they
don’t know what’s going to happen
next, not even tomorrow, and that this
uncertain time is when they should
undergo a procedure that they've
been thinking about for a long time.
As long as we can tell the patient that
this type of surgery is safe in the CO-
VID-19 environment, we should see
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With his femtosecond laser, Yuri McKee, MD, is cutting an exclusive cataract-refractive
surgery niche at East Valley Ophthalmology in Mesa, Arizona.

more refractive surgery procedures
than we’ve ever seen before, despite
the economic decline. Safety is a very
important concern, however.”

More on Safety

Above all, busier-than-expected
surgeons in the United States, echo-
ing Dr. Shetty, recommend you stick
to two essential priorities:

e assuring patients that they will be
safe in your surgical suite; and

e ensuring that they really will be
safe, by keeping up to date on how
the virus is being transmitted in dif-
ferent settings.

Waiting-room chairs have been sig-
nificantly reduced. Patients are not
moved from room to room for test-
ing as much. Every touch point is
sanitized, and surgery is practiced
under as pristine conditions as pos-
sible. “We have the patient wearing
a mask, which makes me happy,” says
Dr. McKee. He says he has mixed
feelings about the pandemic-relat-
ed administrative burden associat-
ed with every patient. Unlike most
states, Arizona requires ophthalmolo-
gists and other surgeons to have their
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patients test negative for COVID-19
before undergoing elective proce-
dures. “We're certainty taking every
precaution,” says Dr. McKee. “It can
take seven days to get the results, so
it’s been a bit of a challenge for our
surgery scheduler. We're still waiting
for the delivery of a COVID-19 test-
ing machine we ordered when the
pandemic started. That will reduce
testing to 15 minutes in our office.”
Dr. Hardten says helping patients
find better solutions for their vision
makes the use of precautions very im-
portant to him, his colleagues and staff.
“We do screening for COVID-19 with
a symptom list and by taking tempera-
tures before patients enter the clinic
and the laser suite,” he says. “Taping
the patient’s mask to reduce fogging
of any optics during the surgery is
also important. Continued universal
precautions, as with any surgery, are
also important. So even in this time
of COVID-19 spreading through our
communities, we can continue to help
these patients reduce their depen-
dence on glasses and contacts.”
Exactly what measures should be
taken to ensure safety has been a topic
of discussion and debate among some
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How to Avoid SARS-CoV-2 Infection During Surgery

Rohit Shetty, MD, PhD, FRCS, vice chairman of Narayana Nethra-
laya Eye Institute in Bangalore, Karnataka, India, says he believes
experiments he recently led at his institution provide definitive
recommendations on how to best avoid COVID-19 spread during
eye surgery.

Using fluid velocimetry, scientists at the Indian Institute of Sci-
ence in Bangalore analyzed surgery on artificial anterior chambers
and goat eyes in a wet lab model. Fluids were stained with trypan
blue to enhance visibility of particles as small as 20 pm, which
were recorded with an ultra-high-resolution camera at 20,000
frames per second in a process known as shadowgraphy, com-
monly used in geology and other fields.

During the experiments, microkeratomes used to cut LASIK
flaps into the animal eyes generated 20-ym aerosol particles that
sprayed up to six feet in multiple directions, while splattered 100
pm droplets fell into a collection device without potential threat
of spreading infection, says Dr. Shetty. Femtosecond laser flap
cuts, SMILE cuts and photoablation didn’t produce aerosol sprays
that could theoretically spread the virus, making these surgical
techniques safer to use, the study concluded.

Below are the recommendations that the team offered based
on their experiments. Step 1 can ensure a much safer surgical
theater, even with the use of a microkeratome, Dr. Shetty says.

1. To control the spread of the virus, use 0.24% betadine solution.
Wait 10 minutes and wash. This will neutralize the infectious effect
of the aerosol, even when a microkeratome is used, Dr. Shetty
says.

2. Completely cover the patient with a drape. This will protect the
surgical area from contamination.

3. Avoid pooling on the ocular surface.

4. Ensure adequate drying of the ocular surface by using a dry
sponge.

5. Use a shield that protects the body of surgeon—not just the
face—from the spray in order to protect her from aerosol.

6. Remember social distancing in the surgical suite.

7. Change gloves after completing each eye.

8. Remove the patient’s gown before he leaves the surgical suite to
avoid cross-contamination.

9. Scrub thoroughly after surgery, then rescrub 20 minutes later
for the next patients. Take a shower after operating on your last
patient.

The team also evaluated the effects of phacoemulsification in
terms of spreading infectious aerosol. No combination of wound
size and phaco sleeve diameter produced any visible aerosol with
the use of phaco operating inside the anterior chamber, Dr. Shetty
says. (Phota credit: Narayana Nethralaya Eye Institute)
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(Continued on page 34)
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Edited by Kuldev Singh, MD, MPH, and Peter A. Netland, MD, PhD

Preop Considerations
For Pediatric Glaucoma

Childhood glaucoma can be more serious than adult glaucoma,
more challenging to diagnose and more difficult to treat.

Allen D. Beck, MD, Atlanta

Diagnosing and treating pedia-
tric glaucoma presents many
challenges that differ from those
facing ophthalmologists treating
adult glaucoma. For example, it’s
notoriously easy for an adult patient
to have glaucoma without realizing it;
the glaucoma is usually symptomless
except for vision loss after the
glaucoma has gotten pretty advanced.
In contrast, very young children with
glaucoma tend to display symptoms.
Because the eye is growing
larger during infancy, it’s somewhat
stretchable, and glaucomatous pres-
sure can cause it to enlarge. In addi-
tion, the cornea can swell and become
cloudy. (Severe cloudiness may in-
dicate a condition such as Peters’
Anomaly rather than glaucoma, but
like other congenital eye conditions,
Peters” Anomaly can eventually lead
to glaucoma.) The eye may tear, and
the child may become sensitive to
light. (On the positive side, the fact
that early childhood glaucoma often
produces symptoms can cause parents
to notice that something is wrong.)
Several issues arise when we’re
faced with an infant or child with
possible glaucoma. Those include
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getting a measurement of the IOP (not
always easy to do with a young child);
diagnosing the problem; deciding
whether to address the glaucoma with
topical drops or surgery; and deciding
whether—and how often—anesthesia
can safely be used. Here, I'd like to
share some of my experience dealing
with these issues.

Childhood Glaucomas

Primary congenital glaucoma is
the most common type of childhood
glaucoma. PCG is caused by a con-
genital anomaly, and in the United
States it appears in one out of every
10,000 to 50,000 children and is
usually sporadic. It's more common
in some other countries where con-
sanguineous marriage is accepted,
because it’s tied to an autosomal
recessive gene. In that setting, PCG
can appear in as many as one out of
every 2,500 children.

The other type of childhood glau-
coma we most often treat—though
less often than PCG—is glaucoma
following congenital cataract surgery.
This is actually less common in de-
veloping countries than it is here,

simply because it’s tied to the timing
of the congenital cataract surgery. The
later the cataract surgery is done, the
less likely the patient is to have a good
visual outcome—but the odds of post-
surgical glaucoma decrease as well.
(I'm currently working on the 10-year
Infant Aphakia Treatment Study; the
five-year data confirm that perform-
ing unilateral cataract removal at a
younger age increases the risk of glau-
coma-related adverse events.!) In
developing countries, diagnosis and
referral of congenital cataract is often
delayed, lowering the likelihood of
postsurgical glaucoma. In the United
States and Europe, where childhood
cataracts tend to be caught and
treated earlier, glaucoma following
congenital cataract surgery is pretty
common.

Beyond these two types of pediatric
glaucoma, there are a variety of others
related to other defects of the eye.
Basically, if something affects the
anterior segment of the eye during
development, there’s usually an as-
sociation with glaucoma, and some
childhood glaucomas are associated
with systemic diseases or syndromes.
These are less common than the

This article has no commercial sponsorship.



first two types I described, but they
do occur—and they’re often more
challenging to treat.

Pediatric Glaucoma Reclassified

It’s worth noting that the classi-
fication of childhood glaucoma has
changed over the past decade. The
previous classification system was
very involved and detailed; it listed
any condition that could be associated
with childhood-onset glaucoma. The
new classification system (right),
created jointly by the Childhood
Glaucoma Research Network and
the World Glaucoma Association, is
an attempt to put those conditions
into larger groups, based on related
mechanisms. This is especially helpful
when studying pediatric glaucoma,
because many of the glaucomas are so
rare that you can't easily compare one
to another unless you group them by
related mechanisms.

The new system divides pediatric
glaucoma into two types: primary
and secondary. Primary childhood
glaucomas include primary congenital
glaucoma and juvenile open-angle
glaucoma. Juvenile open-angle glau-
coma is an autosomal dominant form
caused by a mutation in the myocilin
gene; it tends to run in families.
The eye looks normal, but the fluid
drainage doesn’t function normally.
It's very aggressive, occurring in child-
hood or early adulthood, and without
surgical intervention it frequently
results in blindness. In childhood it’s
less common than primary congenital
glaucoma, but as noted, it often
presents in early adulthood.

Secondary childhood glaucomas
include:

¢ Glaucomas associated with
non-acquired ocular anomalies.
This category refers to a number of
different front-of-the-eye disorders
present at birth, such as aniridia or
Axenfeld-Rieger anomaly. Roughly
50 percent of patients with an abnor-

International Classification of Childhood Glaucomas*

Primary Childhood Glaucomas
Primary Congenital Glaucoma (PCG)
Juvenile Open Angle Glaucoma (JOAG)

Secondary Childhood Glaucomas

Glaucoma Associated with Non-acquired Ocular Anomalies
Glaucoma Associated with Non-acquired Systemic Disease or Syndrome

Glaucoma Associated with Acquired Condition

Glaucoma Following Cataract Surgery

* Created jointly by the Childhood Glaucoma Research Network and the World Glaucoma Association

mality in the front part of the eye end
up with glaucoma.

¢ Glaucomas associated with a
non-acquired systemic disease or
syndrome. Childhood glaucoma can
be associated with systemic diseases
and syndromes present since birth,
such as congenital rubella. In a de-
Veloping country, where immuni-
zation is less widespread, congenital
rubella is actually a fairly common
cause of secondary glaucoma.

¢ Glaucomas associated with an
acquired condition. This refers to
something that happens after birth,
such as trauma to the eye, uveitis or
retinopathy of prematurity. (In ROP,
although the baby is born prematurely,
the disease develops afterwards, and
it can cause a secondary angle-closure
form of glaucoma.) Less-common
conditions such as tumors can also be
associated with childhood glaucoma.

* Glaucoma that occurs fol-
lowing congenital cataract sur-
gery. Glaucoma following cataract
surgery is technically an acquired
condition, but it’s so important that
we made it a separate category. In
these patients, the cataract is there
at birth, but the surgery is done
after birth. We know it’s the surgery
that induces the glaucoma, because
if you don’t operate on the cataract,
glaucoma usually doesn’t occur.

Differential Diagnosis

Diagnosing childhood glaucoma

can be tricky, in part because other
conditions can mimic it by making the
cornea cloudy or causing symptoms
such as tearing. Problems that can
cause corneal clouding include
birth trauma, Peters’ anomaly, and
sclerocornea and lysomsomal stor-
age diseases. Birth trauma can be
caused by forceps delivery, and this
can also mimic glaucoma. If the
forceps happens to clamp across the
baby’s head and eye, it can damage
the cornea and cause swelling. (The
swelling eventually resolves, but it
can lead to other problems such as
amblyopia.)

Some lysosomal storage diseases,
in which the patient has an absence
or deficiency of an enzyme, leading
to inappropriate storage of material
in various cells of the body, are as-
sociated with corneal clouding. The
abnormal accumulation of excess
cell products can lead to cells dying
and significant medical problems
throughout the body, including in
the brain and kidneys; these diseases
usually lead to death at a young
age. Fortunately, these are rare
conditions. It’s a challenging diagnosis
to make, requiring the assistance of
pediatricians and geneticists.

Other problems such as naso-
lacrimal duct obstruction, conjunc-
tivitis and corneal abrasion or keratitis
can cause tearing and light sensitivity
that can also mimic childhood glau-
coma. Nasolacrimal duct obstruction

(Continued on page 25)
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Week 24 without deterioration (22-mm increase in proptosis) in the
non-study eye!
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INDICATIONS AND USAGE

TEPEZZA is indicated for the treatment of
Thyroid Eye Disease.

WARNINGS AND PRECAUTIONS
Infusion Reactions

TEPEZZA may cause infusion reactions. Infusion reactions
have been reported in approximately 4% of patients treated
with TEPEZZA. Signs and symptoms of infusion-related
reactions include transient increases in blood pressure,
feeling hot, tachycardia, dyspnea, headache and muscular
pain. Infusion reactions may occur during any of the infusions
or within 1.5 hours after an infusion. Reported infusion
reactions are usually mild or moderate in severity and can
usually be successfully managed with corticosteroids and
antihistamines. In patients who experience an infusion
reaction, consideration should be given to pre-medicating
with an antihistamine, antipyretic, corticosteroid and/

or administering all subsequent infusions at a slower
infusion rate.

Exacerbation of Preexisting Inflammatory Bowel Disease

TEPEZZA may cause an exacerbation of preexisting
inflammatory bowel disease (IBD). Monitor patients with
IBD for flare of disease. If IBD exacerbation is suspected,
consider discontinuation of TEPEZZA.

Hyperglycemia

Hyperglycemia or increased blood glucose may occur in
patients treated with TEPEZZA. In clinical trials, 10% of
patients (two-thirds of whom had preexisting diabetes or
impaired glucose tolerance) experienced hyperglycemia.
Hyperglycemic events should be controlled with
medications for glycemic control, if necessary.

Monitor patients for elevated blood glucose and symptoms
of hyperglycemia while on treatment with TEPEZZA.
Patients with preexisting diabetes should be under
appropriate glycemic control before receiving TEPEZZA.

ADVERSE REACTIONS

The following clinically significant adverse reactions are
described elsewhere in the labeling:
+ Infusion Reactions [see Warnings and Precautions]

+ Exacerbation of Inflammatory Bowel Disease
[see Warnings and Precautions]

* Hyperglycemia [see Warnings and Precautions]

Clinical Trials Experience

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

The safety of TEPEZZA was evaluated in two randomized,
double-masked, placebo-controlled clinical studies

(Study 1 [NCT:01868997] and Study 2 [NCT.03298867])
consisting of 170 patients with Thyroid Eye Disease (84
received TEPEZZA and 86 received placebo). Patients
were treated with TEPEZZA (10 mg/kg for first infusion and
20 mg/kg for the remaining 7 infusions) or placebo given
as an intravenous infusion every 3 weeks for a total of 8
infusions. The majority of patients completed 8 infusions
(89% of TEPEZZA patients and 93% of placebo patients).

The most common adverse reactions (25%) that occurred
at greater incidence in the TEPEZZA group than in the
control group during the treatment period of Studies 1

and 2 are summarized in Table 1.

Table 1. Adverse Reactions Occurring in 5% or More of
Patients Treated with TEPEZZA and Greater Incidence
than Placebo

Adverse TEPEZZA Placebo
Reactions N=84 N=86
N (%) N (%)
Muscle spasms 21 (25%) 6 (7%)
Nausea 14 (17%) 8 (9%)
Alopecia 11 (13%) 7(8%)
Diarrhea 10 (12%) 7(8%)
Fatigue® 10 (12%) 6 (7%)
Hyperglycemia® 8 (10%) 1(1%)
Hearing impairment® 8(10%) 0
Dysgeusia 7 (8%) 0
Headache 7 (8%) 6 (7%)
Dry skin 7 (8%) 0

a - Fatigue includes asthenia

b - Hyperglycemia includes blood glucose increase

¢ - Hearing impairment (includes deafness, eustachian
tube dysfunction, hyperacusis, hypoacusis and autophony)

Immunogenicity

As with all therapeutic proteins, there is potential for
immunogenicity. The detection of antibody formation is highly
dependent on the sensitivity and specificity of the assay.

In a placebo-controlled study with TEPEZZA, 1 of 42
patients treated with placebo had detectable levels of
antidrug antibodies in serum. In the same study, none
of the 41 patients treated with TEPEZZA had detectable
levels of antidrug antibodies in serum.

USE IN SPECIFIC POPULATIONS
Pregnancy

Risk Summary

Based on findings in animals and its mechanism of action
inhibiting insulin-like growth factor-1 receptor (IGF-1R),
TEPEZZA may cause fetal harm when administered to a
pregnant woman. Adequate and well-controlled studies
with TEPEZZA have not been conducted in pregnant
women. There is insufficient data with TEPEZZA use in
pregnant women to inform any drug associated risks for
adverse developmental outcomes. In utero teprotumumab
exposure in cynomolgus monkeys dosed once weekly
with teprotumumab throughout pregnancy resulted in
external and skeletal abnormalities. Teprotumumab
exposure may lead to an increase in fetal loss [see Data].
Therefore, TEPEZZA should not be used in pregnancy,
and appropriate forms of contraception should be
implemented prior to initiation, during treatment and for

6 months following the last dose of TEPEZZA.

If the patient becomes pregnant during treatment,
TEPEZZA should be discontinued and the patient advised
of the potential risk to the fetus.

The background rate of major birth defects and miscarriage
is unknown for the indicated population. In the U.S.

general population, the estimated background risks of
major birth defects and miscarriage in clinically recognized
pregnancies are 2-4% and 15-20%, respectively.

Data
Animal Data

In an abridged pilot embryofetal development study, seven
pregnant cynomolgus monkeys were dosed intravenously
at one dose level of teprotumumab, 75 mg/kg (2.8-fold

the maximum recommended human dose [MRHD] based
on AUC) once weekly from gestation day 20 through the
end of gestation. The incidence of abortion was higher for
the teprotumumab treated group compared to the control
group. Teprotumumab caused decreased fetal growth
during pregnancy, decreased fetal size and weight at
caesarean section, decreased placental weight and size,
and decreased amniotic fluid volume. Multiple external
and skeletal abnormalities were observed in each
exposed fetus, including: misshapen cranium, closely set
eyes, micrognathia, pointing and narrowing of the nose,
and ossification abnormalities of skull bones, sternebrae,
carpals, tarsals and teeth. The test dose, 75 mg/kg of

teprotumumab, was the maternal no observed adverse
effect level (NOAEL).

Based on mechanism of action inhibiting IGF-1R,
postnatal exposure to teprotumumab may cause harm.

Lactation

Risk Summary

There is no information regarding the presence of
TEPEZZA in human milk, the effects on the breastfed
infant or the effects on milk production.

Females and Males of Reproductive Potential

Contraception
Females

Based on its mechanism of action inhibiting IGF-1R,
TEPEZZA may cause fetal harm when administered to

a pregnant woman (see Use in Specific Populations).
Advise females of reproductive potential to use effective
contraception prior to initiation, during treatment with
TEPEZZA and for 6 months after the last dose of TEPEZZA.

Pediatric Use

Safety and effectiveness have not been established in
pediatric patients.

Geriatric Use

Of the 171 patients in the two randomized trials, 15%
were 65 years of age or older; the number of patients

65 years or older was similar between treatment groups.
No overall differences in efficacy or safety were observed
between patients 65 years or older and younger patients
(less than 65 years of age).

OVERDOSAGE
No information is available for patients who have received
an overdosage.

PATIENT COUNSELING INFORMATION

Embryo-Fetal Toxicity

Advise females of reproductive potential that TEPEZZA
can cause harm to a fetus and to inform their healthcare
provider of a known or suspected pregnancy.

Educate and counsel females of reproductive potential
about the need to use effective contraception prior

to initiation, during treatment with TEPEZZA and for

6 months after the last dose of TEPEZZA.

Infusion-Related Reactions

Advise patients that TEPEZZA may cause infusion
reactions that can occur at any time. Instruct patients to
recognize the signs and symptoms of infusion reaction
and to contact their healthcare provider immediately for
signs or symptoms of potential infusion-related reactions.

Exacerbation of Inflammatory Bowel Disease

Advise patients on the risk of inflammatory bowel disease
(IBD) and to seek medical advice immediately if they
experience diarrhea, with or without blood or rectal
bleeding, associated with abdominal pain or cramping/
colic, urgency, tenesmus or incontinence.

Hyperglycemia

Advise patients on the risk of hyperglycemia and,

if diabetic, discuss with healthcare provider to
adjust glycemic control medications as appropriate.
Encourage compliance with glycemic control.
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(Continued from page 21)

is very common in babies and young
children, but a careful exam will usu-
ally clarify the nature of the problem.

Finally, congenital optic nerve
anomalies can be misleading; some
look like glaucomatous damage.
However, this isn’t too hard to dis-
tinguish from true glaucoma, because
you won't find elevated pressure or
other signs of glaucoma.

Once a child is brought in to
see you, measuring the intraocular
pressure is key to supporting or ruling
out a diagnosis. Getting the pressure
measurement with a toddler—in
particular, those from one to three
years of age—can be very challenging
because they squeeze their eyes shut
and fight to prevent you from touching
them. If you do force your way in to
take a reading, their resistance arti-
ficially raises the pressure.

In general, measuring a feeding
or sleeping infant is ideal, and a
handheld rebound tonometer, such as
the iCare tonometer, has been shown
to reduce the likelihood of having to
conduct an examination under anes-
thesia (EUA).2 My experience agrees
with that conclusion. Rebound tono-
metry can often be done while the
child is distracted, and it doesn’t re-
quire topical anesthetic drops, which
burn (making the child very unhappy).

If getting the pressure is impossible,
an EUA is standard of care, based
on your level of suspicion. However,
you'll have to take into account that
general anesthesia tends to cause a
decrease in IOP.

Managing the Disease

When treating an adult for glau-
coma, the options usually come down
to medications, laser trabeculoplasty
or surgery. Most ophthalmologists
prescribe medications first, although
some will consider starting with the
laser. (SLT as a primary treatment in

A child with an Axenfeld-Rieger anomaly
(shown above) may develop glaucoma.

adults is supported by some data in
the literature.) [For more on this, see
the point-counterpoint on p. 48.]

In children, laser trabeculoplasty
isn’t helpful. If you develop glaucoma
later in life, it means your trabecular
meshwork aqueous drainage had
been working pretty well, but then it
got a little worse, leading to increased
IOP. In contrast, if you develop glau-
coma early in life, things are usually
pretty bad; the drain’s not working
well at all. For example, in juvenile
open-angle glaucoma, the angle is
severely dysfunctional and pressures
are really high; small case series
haven't demonstrated any benefit to
LT in these patients. (A laser-based
treatment is also harder to perform,
especially in young children, where it
would require anesthesia.)

For many childhood glaucomas,
medication is a reasonable primary
treatment, moving to surgery if the
problem worsens. However, surgery is
standard of care for treating primary
congenital glaucoma, because it often
responds very well to surgery. The
effect of medication on PCG is usually
insufficient.

Another aspect of managing pri-
mary congenital glaucoma is that it’s
associated with corneal edema. If a
child has corneal edema in one eye,
the result can be amblyopia, so after
you address the glaucoma, you also
have to address the weak vision in that
eye caused by the visual blockage.
Sending good visual information to
the brain is essential for developing
good vision, especially in the first

three months of life when the brain
and retina are developing together;
if that’s interrupted for any reason
during the first 8 to 10 years of life, a
child can develop amblyopia.
Amblyopia is potentially reversible,
with the use of patching, topical
drops such as atropine, and putting
the proper spectacle or contact lens
correction in front of the eye, but it’s
a lot of work. Of course, if you don’t
address it in a timely manner, it can
become impossible to reverse.

The Anesthesia Dilemma

Relying on surgery to address
primary congenital glaucoma—the
most common form of childhood
glaucoma—Ileads to an additional
challenge: deciding when, and how
often, to use anesthesia on your young
patient. Putting a child to sleep is
necessary for a surgical procedure,
but sometimes we even need to do a
basic exam under anesthesia because
the child won’t cooperate.

Given that anesthesia comes with
potential risks, this raises the question
of how often you should do a pediatric
glaucoma exam under anesthesia. In
general, it'sagoodidea to avoid putting
any patient to sleep too many times,
but the particular concern here is that
there might be neurodevelopmental
effects from early exposure to anes-
thesia—especially repeated exposure.
The problem is, it’s kind of a catch-22.
The children that you have to put to
sleep already have potential neuro-
developmental issues as a result of the
glaucoma; if you don’t put the child
to sleep to address the glaucoma, you
may not be protecting him from those
problems anyway.

The risks associated with anesthesia
can be exacerbated by other pre-
existing health concerns. For ex-
ample, if you're treating a child with
cerebral palsy, the child already has
a neurodevelopmental delay. The
question is, will anesthesia have
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any impact on that? Some studies
have found evidence suggestive of a
negative impact, but didn’t confirm
the association.® One study looked
into the impact of a single anesthesia
on otherwise healthy children young-
er than 36 months and found no sta-
tistically significant neurocognitive
or behavioral differences later in life
compared to children with no anes-
thesia exposure.* That’s encouraging.
In my experience, it’s necessary
to put children with glaucoma to
sleep—especially infants and very
young children. Clearly anesthesia
is necessary if you need to operate,
and there are times when you have
to put patients to sleep to examine
them. Furthermore, most of the time
you'll need to perform more exams
down the road, and those may also
require anesthesia. Ultimately, given
the concerns surrounding anesthesia,
you need to consider each procedure
and exam carefully in the context of
what’s going on with that patient.

Is Bilateral Surgery Safe?

One of the issues that comes up
when treating childhood glaucoma
is deciding whether or not to do
bilateral surgery (assuming both
eyes need treatment). Some doctors
do bilateral surgery in the setting of
primary congenital glaucoma, which
is considered acceptable as a way to
avoid additional surgeries. However, I
only do bilateral surgery occasionally,
for a number of reasons:

* Doing bilateral surgery
will require keeping the child
asleep for a longer time. This
potentially increases the likelihood
of unintended consequences. Of
course, this is a trade-off; if you
avoid doing a bilateral procedure,
you'll have to use anesthesia again
later when you perform the second
surgery. (Most of the studies that look
at bilateral pediatric surgery don’t
take into account the frequent need

to do exams under anesthesia later.)
Nevertheless, it may be safer to use
anesthesia for shorter periods of time.
Also, if you do bilateral surgery, you
lose several advantages that come
with performing sequential surgery:

e If you just operate on one
eye, you can see the result before
operating on the second eye. If a
problem arises, you can take steps
to ensure it doesn’t occur during the
second surgery.

* Doing one eye right after the
other opens the door to cross-
contamination. One of the risks
associated with bilateral surgery is
the possibility that any issue with one
eye—such as endophthalmitis—could
end up also affecting the other eye,
despite your best efforts to prevent it.

e If there’s a complication, you
don’t want both eyes disabled. 1f
you do surgery in both eyes and have
complications in both eyes, then the
child is visually impaired in both eyes
until the complication is resolved.
That might impact the child’s function
and development.

There are situations in which I'd be
more likely to consider performing
bilateral surgery—particularly if the
child has short-term risks tied to
anesthesia, such as asthma or heart
problems. Also, some patients are
refractory; they’re not responding
to treatment, and/or their visual
potential is very poor or nil. Putting
those patients to sleep frequently
is likely to increase the risk of a
medical problem, including possible
neurodevelopmental issues. You
shouldn’t keep putting kids to sleep if
they're doing poorly and the odds that
you're helping them are low.

Of course, any risk associated with
using anesthesia on a young patient is
small. The reality is, if the anesthesia
is applied and monitored properly,
and the child doesn’t have any other
conditions that would put him or her
at risk, the likelihood of any adverse
outcome is very low.
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In the General Clinic

In reality, many comprehensive
ophthalmologists don’t see young
children. In addition, most children
who have a health issue of any kind,
including vision, are likely to be taken
to a pediatrician. From there, they
may end up in the office of a pediatric
ophthalmologist or an optometrist
with pediatric expertise. The moment
they suspect glaucoma, most will send
the child to someone with pediatric
glaucoma expertise.

Certainly, if you do see a young
child and you suspect glaucoma, a
referral is appropriate. A child with
primary congenital glaucoma, whose
cornea looks cloudy or edematous, is
an ASAP referral. Older children who
may be at risk are usually a less-urgent
referral, unless the pressure is very
high or the optic nerve shows a lot of
damage.

The most common thing a com-
prehensive ophthalmologist is likely
to see is a child with an enlarged cup-
to-disk ratio. Many of these children
don’t have glaucoma; they simply
have physiologic cupping, but that’s
a common source of referral. With
an older, more cooperative child,
you can get a pressure, an OCT and
maybe even a visual field if you need
to. Children with abnormal testing or
elevated IOP should be referred for
further evaluation by someone with
pediatric glaucoma expertise. REVIEW

Dr: Beck has received grant support
from Allergan. He reports no financial
interest in any product mentioned in
this article.
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An Extra Push for
Wet AMD Patients

Sean McKinney, Senior Editor

Conventional
and not-so-
conventional
treatments to
consider when
these patients
don’t respond to
initial anti-VEGF
therapy.
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etinal specialists are pleased
Rwith the progress they've

made while treating neovas-
cular age-related macular degenera-
tion in recent years, using anti-VEGF
injections to help keep half of diag-
nosed patients at 20/40 or better, ac-
cording to one major retrospective
study.! Gone are the days of auto-
matically using focal macular laser
photocoagulation to seal leaking ves-
sels in a primitive attempt to tempo-
rarily spare parts of the macula not
yet ravaged by disease. But as physi-
cians well know, reflecting on how
far they've progressed does nothing
to prepare them for how far they still
must go.

The sad and challenging fact is that
even with today’s revolutionary drugs
quieting the maculas of so many
sighted success stories, some patients
struggle to maintain their vision,
even when faithfully following their
intravitreal injection schedules. In
this report, retinal specialists discuss
strategies you can use for stabilizing
these ever-hopeful patients before
their view of their world blurs into

legal blindness.

The Basics

For now, your choices when a pa-
tient’s vision isn’t getting better are

bevacizumab (Avastin), ranibizumab
(Lucentis), aflibercept (Elylea) and
brolucizumab (Beovu). As you know,
successful treatment can depend on
myriad factors, including administra-
tion frequency, drug selection, sched-
ule management, novel treatments,
recognizing masquerade syndromes
and confronting special challenges,
such as intraretinal and subretinal
fluid management and the perplex-
ing downturns triggered by tachy-
phylaxis. Retinal specialists say the
keys to progress can be found in how
you use these anti-VEGF medica-
tions. Validated by the definitive find-
ings of randomized, prospective tri-
als, the treatments are paradoxically
used with broad variability in many
practices, depending on a clinician’s
experience, successes, failures and
willingness to try something new.
The continuing study of anti-
VEGEF therapy, at an individual level
and as part of ongoing research, is
what continues to drive patient care
toward tomorrow, specialists say. In
the words of J. Sebag, MD, FACS,
FRCOphth, FARVO, a senior re-
search scientist at the Doheny Eye
Institute/UCLA and a professor of
clinical ophthalmology at the David
Geffen School of Medicine, UCLA:
“Research and clinical trials provide
the scientific basis of our approach to

This article has no commercial sponsorship.
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patient care in this area of our prac-
tices. But individualizing patient care
is what enables us to also practice the
art of medicine.”

Most retinal specialists point out
that the possibility of producing no
response or a partial response with
the injection of anti-VEGF medi-
cation is rare. “Virtually all patients
who have neovascular AMD are sen-
sitive to anti-VEGF therapy,” notes
David Boyer, MD, senior partner at
the Retina-Vitreous Associates Medi-
cal Group, based in Los Angeles and
surrounding areas. Nonetheless, safe-
guarding against less-than-adequate
results remains a high priority.

Responding to Poor Response

If Dr. Boyer sees evidence of no
response after one treatment, he im-
mediately changes therapy. “I usu-
ally start my patients on Avastin or
one of the branded medications, if
needed,” he explains. “If I see that
the patient isn’t doing well one month
later, I make a change to Eylea or
Lucentis and have the patient return
in two weeks.” (Although approved
dosages are monthly for Lucentis and
once every two months after three
months of initial treatment for Eylea,
Dr. Boyer has found little difference
between these two agents in these

situations.)

If he finds even the slightest re-
sponse in a recalcitrant wet AMD
case two weeks after the replacement
treatment, he labels the patient a
“poor responder” and proceeds with
a customized approach to continuing
to provide anti-VEGF therapy. “This
disease is not like diabetes, which
might not respond at all to an injec-
tion,” he points out.

Chirag Shah, MD, MPH, a partner
at Ophthalmic Consultants of Bos-
ton, says he often takes a “modified
stepwise approach” to patients with
neovascular age-related macular de-
generation who don’t respond to ini-
tial therapy, relying on a number of
strategies. “In general, I start patients
on Avastin because it’s an affordable
and effective drug,” he says. If he’s
not satisfied with the initial response,
he considers switching patients to
Eylea or Lucentis, each of which, he
notes, has a greater pharmacological
binding affinity to VEGF when com-
pared to Avastin.

Like Dr. Boyer, he'll also try a two-
week interval, although not neces-
sarily after only one failed treatment.
“In this situation, I often alternate
between Avastin and Lucentis or Ey-
lea every two weeks, enabling twice-
a-month dosing,” Dr. Shah explains.
“Some insurance plans will cover

Figure 1. This patient

has an occult choroidal
neovascular membrane from
wet AMD that responded well
to anti-VEGF treatment. The
subretinal fluid under his
fovea has dried with
treatment, although he has a
persistent sliver of subretinal
fluid inferior to his fovea
that’s not affecting his vision.
His visual acuity is 20/30,
with minimal symptoms.

both treatments each month. For
other plans, I may need to absorb the
cost of Avastin and only bill for the
on-label drug. In my practice, how-
ever, this approach is very uncommon
and only reserved for very aggressive
wet AMD cases.”

Carl Regillo, MD, chief of the
retina service at Wills Eye Hospital
in Philadelphia, also occasionally ad-
ministers anti-VEGF agents every
two weeks for challenging cases. “I
do this mainly to determine whether
I'm dealing with a condition that’s
VEGF-responsive and to find out
if the patient’s therapeutic effect is
wearing off in fewer than 30 days,”
he notes. “Sometimes that’s the case,
but rarely. During this 30-day pe-
riod, you need to ensure continuous
VEGT blockade.

“Of course, there are exceptions
to everything,” he continues. “You
may discover a slightly better effect
at week two than at week four, which
implies that the medication is wear-
ing off a little too quickly. We do this
early on in the treatment of patients
who aren’t responding as well as we’d
hoped they would. When you're find-
ing signiﬁcant exudation or experienc-
ing a suboptimal response, you must
first make sure you're administering
the drug as frequently as it needs to
be administered. You test the waters.
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Figure 2. This patient had persistent intraretinal fluid from wet AMD, despite monthly bevacizumab
injections (A), and was subsequently switched to aflibercept. After one aflibercept injection, the
intraretinal fluid improved (B), as did his visual acuity, from 20/60 to 20/50.

But in my experience, it’s very rare
that you have a patient receiving in-
jections less than every 30 days.”

Dr. Regillo is reluctant to quantifi-
ably describe the advantages and dis-
advantages of today’s wet AMD ther-
apies. “These drugs are more alike
than different,” he notes. “There’s no
study that shows significant differ-
ences in efficacy, safety or even dura-
bility. Anecdotally and in practice, we
appreciate and sometimes see some
different effects—one may provide a
little bit more drying, a little bit more
durability or be a little bit longer act-
ing, for example. But when we first
start using any one of these drugs to
treat a patient’s onset of AMD, we
almost always see some reduction in
exudation.”

When a patient’s wet AMD is well-
established by a previous response to
anti-VEGF therapy or the presence
of neovascularization is confirmed by
OCTA, Dr. Regillo uses alternative
anti-VEGF medications, intensify-
ing therapy after three or four non-

productive injections of his initial
choice of medication. “Interestingly,
the newer drugs do seem to have a
little more of a drying effect than the
earlier ones,” he notes. “Anecdot-
ally, we've seen this effect progress
from Avastin to Lucentis and then to
Eylea. Now, Beovu seems to dry a lit-
tle more than Eylea. The OCT results
show a greater degree of reduction in
OCT central retinal thickness.

“Subsequent subgroup analysis
from phase 3 studies has shown that
Beovu dried at a greater and faster
degree,” he adds. “So at this stage, if
the drugs I'm using don’t adequately
dry up a patient’s exudation, I'll con-
sider using Beovu, but I'll need to do
so with great care, now that we’ve
seen recent safety issues come to light
with this new drug. In the context of
new FDA labeling and risks that have
surfaced, I'll need to be certain I'm
selecting the right patients who might
benefit from this medication.” (See
“Beovu Watch” on page 32.)

Dr. Sebag says he’s eager to learn
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more about the compara-
tive effects of Beovu and
Eylea from the MERLIN
study (Study of Safety and
Efficacy of Broluci-
zumab 6 mg Dosed Ev-
ery 4 Weeks Compared
to Aflibercept 2 mg
Dosed Every 4 Weeks
in Patients With Retinal
Fluid Despite Frequent
Anti-VEGF Injections),
the results of which he
expects will be released
in 2021, following a CO-
VID-19-related delay of
a planned 2020 release.
“The purpose of this
study is to compare Eylea
to Beovu in patients who
aren’t responding to long-
term anti-VEGF thera-
py.” he notes. “It’s per-
fectly in line with what
we're discussing here.”

When Persistence Pays Off

Unlike most of his peers, Dr. Sebag’s
typical approach to wet AMD patients
who don't respond sufficiently to anti-
VEGF therapy is to continue with in-
jections. “The first thing I would say is
that I don't jump to conclusions, even
after my patient has undergone four
or five treatments,” he notes. “I usu-
ally try to go longer before concluding
that a patient isn’t responding to my
approach.”

Dr. Sebag recalls one patient, a frail
seamstress in her 80s, who was in-
tent on regaining visual acuity. She
endured 10 injections of Lucentis
over 10 months, achieving no change
in her 20/200 vision. “I told her she
had been a really good patient but
that she was not responding,” he says.
“Then I told her I really didn’t want
to put her through any more duress.”

The patient pleaded for a few
more injections, to which Dr. Sebag
agreed. “Little by little, with con-



tinuing injections, her visual acuity
remarkably improved to 20/20,” he
recalls. “She began to sew again. I was
totally amazed. It taught me a lesson
about how difficult it is to translate
the results of clinical trials to a given
individual. The only way you're going
to be able to approximate the results
of a clinical trial is if you're dealing
with a patient who’s exactly the same
as the ones in the clinical trial.”

Dr. Sebag now individualizes all
of his treatment regimens, declining
to stringently adhere to the results
of when clinical challenges compel
him to try a new approach. “For ex-
ample: I have eight or nine patients
who initially responded to monthly
treatments, successfully extended,
then stopped responding,” he says.
“I went back to monthly treatments
and they still didn’t get better. I pro-
posed to them that we inject every
two weeks for three to four months.
So I used a half of a dozen injections
to jump start their systems to see if
that would work, which, anecdot-
ally, it did. These patients received
samples alternating with a standard
drug treatment covered by insur-
ance, which only pays for treatment
intervals of 28 or more days. This ap-
proach seemed to get these patients
back on track. They went back up
to monthly injections and then once
every two months.”

More Novel Approaches

Like Dr. Sebag, other specialists
also use individual approaches to
managing recalcitrant wet AMD pa-
tients. Below is a summary of a few:

¢ Increasing doses. A higher dose
of the anti-VEGF agent can some-
times help produce a better response
in suboptimal responders, accord-
ing to Dr. Shah. “For me, this isn’t
possible when treating with Avastin,”
says Dr. Shah, who uses this tech-
nique as part of his modified stepwise
approach to non-responders. “We get

Avastin from a compounding phar-
macy and there isn’t enough volume
of the drug in the syringe to admin-
ister a higher dose. For Eylea and
Lucentis, though, I can administer a
higher dose. Instead of the standard
50 microliters, I can inject 75 or 100
microliters. Although the HARBOR
study didn’t show an advantage of
2 mg of Lucentis compared to the
standard dose of 0.5 mg, we find that
a higher dose can sometimes dry the
macula better in clinical practice.™

e Adding topical dorzolamide
hydrochloride-timolol maleate
(Cosopt) to the mix. Dr. Shah says
the additive effect of this topical glau-
coma medication can enhance anti-
VEGEF therapy in recalcitrant cases,
helping to decrease macular leakage.
“Jason Hsu and colleagues [includ-
ing Dr. Shah] found that this therapy
can help in this way,” says Dr. Shah,
describing this third strategy in his
stepwise approach to these cases.* He
notes that the reasons the medication
helps some patients aren’t known,
although Cosopt includes a carbonic
anhydrase inhibitor, which could play
a role, as well as a beta blocker that
might help improve the effective-
ness of the anti-VEGF drug at the
receptor level. “Through the action of
aqueous suppression, Cosopt could
also potentially help reduce clear-
ance of the anti-VEGF drug from the
eye, allowing its extended presence
to continue to better dry the macula,”
he adds.

* Overcoming the paralysis of
tachyphylaxis. Dr. Boyer says tachy-
phylaxis can initially signal apparent
treatment failure. “You're injecting
a stable patient once every three
months, then the effects of the treat-
ment suddenly only last two-and-a-
half months,” he notes. “Next, it’s two
months and it goes down from there,
losing its effect. No one knows why
this occurs. In these cases, you just
need to replace the medication you're
using with another one. Patients will
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Beovu Watch

Approved for every-12-week dosing, Novartis’ Beovu boasted the longest treatment
interval of all intravitreal anti-VEGF injections when it was launched in October of 2019.
However, retinal specialists’ enthusiasm for the drug has been tempered by reports of 14
patients who developed vasculitis after Beovu injections. Subsequent retrospective inves-
tigations found the medication was associated with occlusions of retinal blood vessels
at various sites, a delayed onset of uveitis in one case and the development of a retinal
arteriolar occlusion with severe vision loss in another case.'

On June 11, Novartis announced that the FDA had approved an updated label with
additional safety information for Beovu. Under “Warnings and Precautions” the drug’s
prescribing information states that “retinal vasculitis and/or retinal vascular occlusion,
typically in the presence of intraocular inflammation, have been reported following Beovu
injections. Patients should be instructed to report any change in vision without delay.”
Beovu is contraindicated in patients with active intraocular inflammation. Novartis says it's
established a coalition composed of its own researchers and outside ophthalmologists to
“examine the root causes and potential risk factors associated with the reported adverse
events and to determine mitigation and treatment recommendations.”

Chirag Shah, MD, MPH, a partner at Ophthalmic Consultants of Boston, says Beovu is
“a final consideration” if wet AMD patients aren’t responding to anti-VEGF therapy. “Some
people would add it sooner in their algorithm,” he admits. “The reason I'd consider it later
in my algorithm is because of the potential side effects that we’re just learning about
now.”

“We’d been using Beovu after its recent release,” says David Boyer, MD, senior partner
at the Retina-Vitreous Associates Medical Group, based in Los Angeles and surrounding
areas. “It does dry better than the others. But until the inflammatory component of it has
been worked out, it’s very difficult to recommend that medication as a primary treatment,
or until you've exhausted the other options.”

J. Sebag, MD, FACS, FRCOphth, FARVO, a senior research scientist at the Doheny Eye
Institute/UCLA and a professor of clinical ophthalmology at the David Geffen School of
Medicine, UCLA, says he’s not sure if the reports of occlusive vasculitis raise a major con-
cern. “But the safety issue has made me feel better about not jumping on the bandwagon
and being among the first to use this drug,” he adds. “We’ll have to see if the vasculitis is
a major issue or not, and what role the drug should play in patients who aren’t responding
well to other anti-VEGF therapies.”

Besides ruling out patients who have ocular inflammation, as recommended under the
new labeling, Carl Regillo, MD, chief of the retina service at Wills Eye Hospital in Philadel-
phia, says he’ll be very cautious about using Beovu for all future patients.

“These reports have been cause for concern, and the findings are naturally going to
make us a bit more selective,” Dr. Regillo says. “In terms of the types of patients we might
treat with this drug, that issue remains an open question in many of our minds for the time
being. Knowing that there’s a possibility—no matter how small—of a patient developing
vaso-occlusive side effects, we may need to consider the medication as a third-line treat-
ment at this time because the safety profile isn’t as good as it is for the drugs we’ve been
using. So we’re less inclined to introduce it earlier for patients who are doing relatively
well visually.”

1.Baumal CR, Spaide RF, Vajzovic L, et al. Retinal vasculitis and Intraocular inflammation after intravitreal injection of brolucizumab.
J. Ophtha 2020; Apr 25. [Epub ahead of print]

2.Sara J, Haug SJ, Hien DL, Uludag G, et al. Retinal arterial occlusive vasculitis following intravitreal brolucizumab administration.
Am J Ophthalmol Case Rep 2020; Mar 31. [Epub ahead of print].

3. Jain A, Chea S, Matsumiya W, et al. Severe vision loss secondary to retinal arteriolar occlusions after multiple intravitreal
brolucizumab administrations. Am J Ophthalmol Case Rep 2020; Apr 2. [Epub ahead of print].

start responding again and you can
actually return to the initial medica-
tion at some point, if you wish. This

occurs in only 5 to 10 percent of pa-
tients. Usually, the biggest problem
for wet AMD patients is that we don’t
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treat them frequently enough. So
you want to make sure tachyphylaxis
doesn’t lead to undertreatment.”

* Managing fluid. One of Dr.
Boyer’s treatment goals is to elimi-
nate intraretinal fluid, which he notes
is a dangerous threat to vision. On the
other hand, “if you're treating a pa-
tient and subretinal fluid persists but
the patient continues to have good
vision, that’s usually tolerable,” says
Dr. Boyer. “But you don't stop treat-
ing the patient. Reports show that
subretinal fluid is not detrimental but
also that patients are continuing to
be treated to get rid of the fluid. In
these cases, the doctors just couldn’t
eliminate the fluid. It's not that they
gave up on treatment. You have to be
careful about this, but it’s true that
subretinal fluid doesn’t bother vision
as much as intraretinal fluid. It’s not
affecting vision, so you're not as con-
cerned about it.”>®

Although improvement and good
visual outcomes usually go together
when you're drying the macula, Dr.
Regillo points out that getting the
macula completely dry is not always
necessary. “That being said,” he con-
tinues, “when we see fluctuating fluid
or decreasing vision and increasing
intraretinal fluid in particular, we
need to do a better job of reducing
the exudation to a limited amount.
We have no other choice but to switch
among the anti-VEFG drugs. Which-
ever drug you choose first, you need
to consider trying another and then
trying another. At first, you should
try them very frequently—every four
weeks, sometimes more frequently,
to see if the fluid is anti-VEGF re-
sponsive. It’s possible that no agent
will completely dry the macula.”

* Maximizing frequency. When
he sees unwanted regression during
his evaluations, Dr. Sebag reviews the
history of the patients frequency. “If
the patient hasn’t responded, I find
that frequency is usually the primary
reason,” he notes. “It seems you're



Figure 3. Pattern dystrophy can sometimes
masquerade as wet AMD. This patient,
who has pattern dystrophy, developed
subretinal fluid (A), raising concern for
choroidal neovascularization. However,
OCTA ruled out choroidal neovasculariza-
tion (B) and the patient was monitored
thereafter. He returned six weeks later,
showing spontaneous resolution of the
subretinal fluid (C).

never able to maximize frequency. I
usually start with monthly injections
for three months in a row before I
transition to injections of Eylea every
two months.”

He typically prefers to eventually
start patients on a treat-and-extend
protocol, when possible. “It’s quite
variable from patient to patient,” he
notes. “No matter how you design
treatment, however, a lot of factors
can disrupt the schedule—patients
not getting a ride to the office, pa-
tients feeling ill, conflicting doctors’
appointments. All kinds of issues can
interfere with the treatment you de-
sign.”

Masquerade Ball

The manifestations of polypoidal
choroidal vasculopathy, central serous
chorioretinopathy and other condi-
tions can be present in the retina,
disguised as the signs and symptoms
of neovascular disease until their true
identies are identified and responded
to accordingly. “A number of mas-
querade syndromes can mimic the
findings of a neovascular disease,”
says Dr. Boyer. He identified the pri-
mary offenders:

e chronic central serous

chorioretinopathy;

e polypoidal disease;

e adult-onset foveomacular

vitelliform dystrophy;

e macular telangiectasia;

e acquired vitelliform

maculopathy;

e basal laminar drusen; and

e acute exudative polymorphous

vitelliform maculopathy.

“We've seen lesions sent to us that
have resulted in totally unexpected
findings,” he continues. “One turned
out to be associated with lympho-
ma. These are the types of patients
who wouldn't respond to anti-VEGF
therapy. So, when I see this, I rework
them up, getting an OCTA, which I
find is usually helpful in identifying
some of these conditions. Of course, 1
always look for these unusual findings
at baseline, but sometimes they’re
not initially obvious.”

Macular dystrophies are among
the other classic examples of these
distractions that Dr. Regillo has diag-
nosed. “Patients may get started on
anti-VEGF and the response is not
seen,” he says. “So the first thing I ask
myself when I don't see any response:
‘Is the diagnosis correct?” ICG angi-
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ography is superior to fluorescein angiography in helping
us view the choroidal base for choroidal lesions. If you
see the polyps and you're not seeing an adequate re-
sponse to anti-VEGF therapy, then adding photodynamic
therapy is a potential option for you to consider. It’s very
rarely used now, but it’s an option in these cases.”

In a “desperate situation,” Dr. Boyer says he will also
use PDT. “Then, though, you run the risk of creating a
scar, depending on the thickness of the choroid. If the
choroid is thick, you can get away with it, but if it’s not,
the use of PDT may not be best. And it’s important to
always remember that the visual results of PDT are no-
where near the level of quality that we can achieve with
anti-VEGF therapy.”

Dr. Shah modifies PDT to minimize risks in these
cases. “As we all know, PDT involves intravenous admin-
istration of verteporfin, which is activated in the retina
by a non-thermal laser,” he says. “I often use half-fluence
laser, which can yield a similar response to full-fluence
laser but with reduced complications, such as an episode
of choroidal hyperperfusion that can lead to darkening of
the central vision.”

Best You Can Do

In a complex interweaving of pathologies, Dr. Boyer
says that he’s seen neovascularization that’s led to a reti-
nal and choroidal anastomosis. “These patients continue
to leak and you unfortunately aren’t going to be able to
stop this leaking,” he says. “The blood vessels are large
and probably not sensitive to anti-VEGF factors. These
patients are end-stage or patients who have had AMD for
a long period of time.”

In the final analysis, retinal specialists agree, the best
you can do for these patients is to keep trying all thera-
peutic options and remain open to improvements in safety
and new treatments on the R&D horizon. “We can't give
up on our patients,” says Dr. Sebag. “We must always find
ways to keep trying to help them see better.” REVIEW

1. Maguire MG, Martin DF, Yinggs, et al, for the Comparison of Age-related Macular Degeneration
Treatments Trials (CATT) Research Group. Five-year outcomes with anti-vascular endothelial
growth factor treatment of neovascular age-related macular degeneration: The comparison of
age-related macular degeneration treatments trials. Ophthalmology 2016;123:8:1751-1761.

2. Erie JC, Barkmeier AJ, Hodge D, Mahr MA. High variation of intravitreal injection rates and
Medicare anti-vascular endothelial growth factor payments per injection in the United States.
Ophthalmology 2016;123:6:1257-62.

3. Bushee BG, Ho AC, Brown DM, et al, for the HARBOR Study Group. Twelve-month efficacy
and safety of 0.5 mg or 2.0 mg ranibizumab in patients with subfoveal neovascular age-related
macular degeneration. Ophthalmology 2013;120:5:1046-56.

4. Hsu J, Patel SN, Wolfe JD, et al. Effect of adjuvant topical dorzolamide-timolol vs placebo in
neovascular age-related macular degeneration: A randomized clinical trial. JAMA Ophthalmol
2020;138:5:560.

5. Guymer RH, Markey CM, McAllister I, et al, for FLUID Investigators. Tolerating subretinal fluid in
neovascular age-related macular degeneration treated with ranibizumab using a treat-and-extend
regimen: FLUID study 24-month results. Ophthalmology 2019;126:5:723-734.

6. Sharma S, Toth CA, Daniel E, Grunwald JE , et al. Macular morphology and visual acuity in
the second year of the comparison of age-related macular degeneration treatments ftrials.
Ophthalmology 2016;123:4:865-75
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(Continued from page 19)
surgeons. Dr. Shetty says he believes experiments he re-
cently led at his institution provide definitive recommen-
dations on how to best avoid COVID-19 spread during
ophthalmic surgery. He notes that the findings of his team
were validated by the Institute of Science, Department
of Mechanical Engineeering in Bangalore and that they
match recommendations published by the World Health
Organization on July 9, “Transmission of SARS-CoV-2:
implications for infection prevention precautions,” which
can be found at: who.int/news-room/commentaries/detail/
transmission-of-sars-cov-2-implications-for-infection-
prevention-precautions.

Dr. Shetty says he’s looking forward to the publication of
a paper on his team’s findings that was recently accepted
for publication by a research journal. (See “How to Avoid
COVID-19 Infection During Surgery” on page 19.)

Will This Apparent Uptick Last?

No one is certain how long the success that some
refractive surgeons are reporting will last. Refractive
surgery procedures have been on the decline in recent
times, and some believe this trend will continue in the
long term. Market Scope, a leading source for market
data, independent perspective, and objective analysis
in today’s health-care marketplace, reports that 746,000
laser vision correction procedures were performed in
2019, down slightly from 2018. “We expect 2020 volumes
to decrease further, although the magnitude of this de-
crease is still yet to be determined,” says Kristen Harmon
Ingenito, vice president and director of ophthalmics at
Market Scope.

Meanwhile, at the practice level, at least some sur-
geons remain optimistic. During the recent lockdown
amid the first wave of the pandemic, some surgeons
were forced to stay closed for up to 10 weeks. Most don't
expect that scenario to recur, meaning that ophthalmolo-
gists will have a basis of differentiation when explaining
the availability of their procedures in the months ahead,
even in regions where the number of COVID-19 cases
may be spiking and elective procedures are put on hold
in hospitals.

Dr. Bond, whose office has a Wavelight Allegretto laser
in the surgical suite, believes his operations can continue
in a business-as-usual fashion—with hopes that it will be
a good time for business in the months ahead.

“I think we have reason to feel confident about our im-
mediate future,” he says. REVIEW

Drs. Donnenfeld, Bond, McKee, Hardten and Shetty
have no financial interest in any of the products discussed.
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Is It Time to lreat
Presymptomatic DR?

Christopher Kent, Senior Editor

Earlier treatment
with anti-VEGF
injections offers
benefits, but
many surgeons
are staying the
course,
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liferative diabetic retinopathy who

present with symptoms such as
edema, neovascularization and hem-
orrhages have usually been offered
treatment with anti-VEGF injections.
Now, trials such as PANORAMA
(Study of the Efficacy and Safety of
Intravitreal Aflibercept for the Im-
provement of Moderately Severe to
Severe Nonproliferative Diabetic
Retinopathy) are providing evidence
that treatment before these symptoms
appear may not only reduce the sever-
ity of the disease but also reduce the
risk of progressing to the more-severe,
symptomatic disease.

The evidence is sufficiently compel-
ling that in May 2019 the U.S. Food
and Drug Administration approved
the use of aflibercept (Eyelea, Regen-
eron) to treat all stages of diabetic reti-
nopathy, including presymptomatic
stages. As a result, some ophthalmolo-
gists have begun offering this treat-
ment to patients in this category—but
many others are hesitant to alter their
protocol.

“Diabetic retinopathy is a heteroge-
neous disease,” notes Charles Wykoff,
MD, PhD, director of research at
Retina Consultants of Houston and
deputy chair of ophthalmology for the
Blanton Eye Institute at the Houston
Methodist Hospital. “There’s diabetic

I n recent years, patients with pro-

macular edema, and then there’s dia-
betic retinopathy broadly.

“There are two recent studies rel-
evant to the early stages of the disease
process,” he continues. “One is PAN-
ORAMA, which is the only prospec-
tive trial giving us data about nonpro-
liferative diabetic retinopathy eyes
without diabetic macular edema in
the anti-VEGF era. The other trial
is the Diabetic Retinopathy Clinical
Research Network’s Protocol V trial,
which looked at mild diabetic macular
edema, when people still have rela-
tively preserved central visual func-
tion. That trial looked at the potential
value of earlier treatment with anti-
VEGEF injections versus laser or ob-
servation. Both of these datasets can
inform clinical practice.”

“Its an interesting time in terms of
treatment for retinopathy regression,”
agrees W. Lloyd Clark, MD, who prac-
tices at the Palmetto Retina Center
in Columbia, South Carolina, and is
an assistant clinical professor of oph-
thalmology at the University of South
Carolina School of Medicine. “We
now have data showing that two FDA-
approved anti-VEGF agents—ranibi-
zumab and aflibercept—can produce
dramatic regression rates in a small
subset of patients with nonprolifera-
tive diabetic retinopathy. Patients with
severe nonproliferative disease receiv-

This article has no commercial sponsorship.
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Presymptomatic patients, even with fairly severe disease, have traditionally not been treated with
anti-VEGF injections. Above: An asymptomatic 60-year-old female with Type 2 diabetes. Her right eye
has PDR without DME, with multifocal zones of neovascularization in the mid and far periphery and
extensive areas of retinal non-perfusion visualized with widefield fluorescein angiography. Her left
eye has severe NPDR with center-involved DME with extensive vascular leakage revealed by widefield

fluorescein angiography, but still has good visual acuity.

ing aggressive therapy appear to have,
across the board, about an 80-per-
cent chance of a two-step regression
in retinopathy. We know this from
multiple clinical trials—not just from
PANORAMA, but from the registra-
tion trials for diabetic macular edema.

“This is very compelling data for a
subset of patients who are at high risk
of having vision-threatening complica-
tions in the next one to two years,” he
continues. “It means we can poten-
tially have a dramatic impact on the
natural disease history in the 10 to
15 percent of the diabetic population
with severe nonproliferative disease
that we see in ophthalmic practice.”

Here, Drs. Wykoff and Clark dis-
cuss the trial data, the reasons many
surgeons haven’t adopted this ap-
proach, and share their protocols for
choosing patients, discussing the op-
tions with those patients, and proceed-
ing with treatment.

What the Data Show

Among the reasons many clinicians
are still not treating presymptomatic
patients is that the PANORMA trial
wasn’t focused primarily on the con-

cerns and goals of clinicians. “The
goal of PANORAMA was to achieve
a two-step diabetic retinopathy se-
verity score improvement, with the
ultimate objective of obtaining regu-
latory approval for the use of a given
pharmaceutical agent,” Dr. Wykoff
says. “It’s helpful to understand this.
In that context, a clinician’s goals aren’t
necessarily about achieving a two-step
diabetic retinopathy severity improve-
ment based on color fundus photo-
graph readings. Among other things,
that doesn’t necessarily correlate with
visual function.”

Dr. Clark agrees that in terms of
convincing clinicians to alter their par-
adigm, the design of the PANORAMA
trial may be part of the problem. “First
of all, the trial wasn't really designed
to answer the important clinical ques-
tions that could convince patients and
physicians to change their behavior,”
he says. “The primary outcome for
PANORAMA was a two-step regres-
sion in diabetic retinopathy severity.
That's an important endpoint, and it
was critical for FDA approval, but it
not a clinical endpoint. Most clinicians
don’t use serial color fundus photo-
graphs to rate diabetic retinopathy.

“On the other hand, an
important secondary end-
point in PANORAMA was
the percentage of patients
that developed a vision-
threatening complication,”
he continues. “The com-
plications studied in PAN-
ORAMA included the de-
velopment of proliferative
disease; the development
of anterior segment neovas-
cularization; and the devel-
opment of center-involved
diabetic macular edema.
Those secondary endpoints
are far more clinically rel-
evant. Unfortunately, this
was not the data that the
presenters initially featured
in their presentations, be-
cause it wasn’t the primary outcome
of the trial.

“Now, as the discussion about
PANORAMA evolves, we're trying
to change the focus to talking more
about those vision-threatening com-
plications,” he says. “The likelihood of
avoiding a vision-threatening compli-
cation with either dosing strategy—as
infrequently as one injection every
four months—was 65 percent or high-
er. So even injecting the patient three
times a year reduced the risk of devel-
oping one of these complications by a
significant amount.

“The second issue with the clini-
cal trial is that its design was a little
confusing,” Dr. Clark continues. “The
discussion during the first year of
PANORAMA largely centered around
the every-eight-week treatment group
because that group had the highest
rates of diabetic retinopathy severity
regression. But in year two, the every-
eight-week group was converted to
treatment-as-needed. It turned out
that these patients were then under-
treated by the investigators, receiving
fewer than two injections in the sec-
ond year. As a result, the regression
rates actually worsened in year two.
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PANORAMA Exploratory Endpoint: Risk Reduction at Week 100

PDR or ASNV Cl-DME PDR or ASNV, or CI-DME
sham
57.7%
sham aflibercept
aflibercept  Sham aflibercept [SEAES 79%
) 0 risk reduction
770/0 30.6% 76 /0 vs. sham
- . risk reduction
et
' ' 17.9%
(n=135) (n=133) (n=135) (n=133) (n=135) (n=133)

PANORAMA is the first Phase Ill anti-VEGF trial specifically designed to study patients with
moderately severe to severe nonproliferative diabetic retinopathy without center-involved
diabetic macular edema (ETDRS Diabetic Retinopathy Severity Scale score of 47 or 53).
Compared to sham, fewer of the patients receiving aflibercept injections (2 mg every 16
weeks) progressed to PDR or anterior segment neovascularization (ASNV), or developed
CI-DME through week 100. (The results of these exploratory endpoints require cautious
interpretation, as a multiplicity adjustment has not been applied.) Data from: Wykoff CC.
Intravitreal Aflibercept for Moderately Severe to Severe Non-Proliferative Diabetic
Retinopathy (NPDR): 2-Year Outcomes of the Phase 3 PANORAMA Study. Presented at:
Angiogenesis, Exudation and Degeneration Annual Meeting; February 8, 2020; Miami.

That muddied the waters a little bit.”
Both Drs. Wykoff and Clark agree
that focusing on specific parts of the
trial data is more clinically helpful.
“The real money lies in paying atten-
tion to the 16-week data,” Dr. Clark
explains. “Only this group had fixed
dosing throughout the course of the
two years. These patients were treated
monthly for three months, then treat-
ed three times a year thereafter, and
they had about a 65-percent reduction
in vision-threatening complications.
“The standard of care for a patient
with severe nonproliferative disease
but no symptoms,” he continues, “is to
see the patient for observation every
four months, based on the guidelines
of the American Academy of Oph-
thalmology and the American Diabe-
tes Association—just like the every-
16-week group in the PANORAMA
study. The only difference here, in
terms of the treatment burden for

these patients, is the addition of an
intravitreal injection. And if they get
one, their risk of developing a vision-
threatening complication is reduced
by two-thirds.”

Dr. Wykoff points out that the data
from the second year of PANORAMA
was particularly informative in regards
to dosing frequency. “In the arms that
transitioned to as-needed dosing, pa-
tients only got an average of 1.8 in-
jections during the second year,” he
points out. “Thats very few injections.
In that context, 92 percent of the eyes
maintained at least a one-step diabetic
retinopathy improvement from base-
line, among those who had achieved a
two-step improvement at one year. In
other words, once you improve your
diabetic retinopathy severity with anti-
VEGF dosing and achieve stability,
the ongoing dosing frequency needed
in most eyes, at least through one ad-
ditional year, is probably very small.
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Every 12 or 16 weeks is probably suf-

ficient to maintain the improvement.”

Should You Stay the Course?

Despite the new data, many sur-
geons haven't altered their treatment
protocols. “We know that anti-VEGF
injections are highly effective at slow-
ing the disease process,” says Dr.
Wykoff. “They slow the progression of
diabetic retinopathy, improve diabetic
retinopathy severity levels as mea-
sured by color fundus photographs,
and decrease the rates of development
of proliferative diabetic retinopathy
and center-involved diabetic macular
edema. This has been shown by data
from the PANORAMA trial, as well
as other studies such as RIDE, RISE,
VISTA and VIVID.

“The problem is that intravitreal in-
jections are invasive,” he continues.
“Many patients with nonproliferative
diabetic retinopathy without diabetic
macular edema are asymptomatic.
They have very good visual function.
Actually, there is some evidence that
they may not have totally normal vi-
sual function, even without diabetic
macular edema, although we need
more data to better understand this
issue. But the way we currently mea-
sure visual function clinically with
Snellen acuity, many of these patients
have very good visual function. They
often state that they’re completely
asymptomatic. In that situation, its a
high bar to start repeated intravitreal
injections in most cases.

“There are certain situations in
which patients may be more inter-
ested in pursuing treatment,” he
continues, “such as when they've had
complications and lost vision because
of diabetic macular edema or diabetic
retinopathy in the fellow eye. In that
situation they may be more interested
in earlier intervention to prevent dis-
ease progression. But many patients
and physicians are still simply observ-
ing these high-risk nonproliferative



diabetic retinopathy eyes.
“There is data to support
either option,” he notes.
“The data can be used to
support earlier interven-
tion, but it can also be used
to support watchful wait-
ing. Some of these eyes, as
we’ve learned from both
PANORAMA and DRCR
protocol V, can be stable
over time. As a result, fol-
lowing these patients close-
ly and looking for any sign
of deterioration is a very
common and reasonable
clinical strategy. Maintain-
ing stability in an eye with
nonproliferative diabetic
retinopathy without diabet-
ic macular edema is a rea-
sonable clinical objective.”
“I understand the resistance to this
among patients and doctors when the
patient doesn’t have a problem in the
fellow eye or family members who've
lost vision because of a complica-
tion from diabetes,” says Dr. Clark.
“These patients have been managed
appropriately for decades with close
observation. If the patient hasn't lost
any vision, even at this level of sever-
ity when they might benefit from the
treatment, why not maintain the status
quo? Why introduce a treatment with
potential complications and some ad-
ditional cost, when these patients have
been effectively managed in the past
with observation and treatment for
vision-threatening progression?
“Basically, what we're doing here
is lowering the threshold for treat-
ment,” he says. “Instead of treating the
complications, the idea is to treat the
retinopathy prior to the development
of complications. However, if a patient
at this severity level has no vision loss
in either eye, there’s bound to be some
resistance to doing this. So for now, at
least, I think you need a tie-breaker to
proceed with therapy, be it vision loss
in the other eye or a family member.”

Treatment Protocol

Dr. Wykoff explains his clinical pro-
tocol when managing these patients.
“My personal bias is to lean toward
earlier intervention,” he says. “I'd
rather prevent progression of the dis-
ease and stabilize it at an earlier stage
than wait for proliferative disease or
center-involved diabetic macular ede-
ma and vision loss to initiate therapy. I
try to achieve that goal using the least-
frequent dosing possible.

“The dosing frequency in PAN-
ORAMA was substantial: five monthly
doses in the Q8 arm, and three month-
ly doses in the Q16 arm followed by
every-16-week dosing through one
year,” he continues. “In clinic, when
I'm treating nonproliferative retinopa-
thy without diabetic macular edema, I
often start with a less-frequent dosing
pattern, such as every eight, 12 or even
16 weeks from the outset, depending
on the goals and my discussion with
the patient. So in the clinic we often
choose to dose less-frequently than
was done in PANORAMA, depend-
ing on the objectives we're trying to
achieve.”

“Of course,” he adds, “this approach

A 34-year-old asymptomatic female with Type 2 diabetes (HbA1c=12.2). Widefield fluorescein
angiography revealed severe NPDR without DME, with extensive vascular leakage in her right eye.
Visual acuity was 20/20; central retinal thickness was 244 pm.

is not for every patient, but its a dis-
cussion worth having with these pa-
tients and their caregivers.”

Would Dr. Clark consider treating
patients on an eight-week schedule?
“The data does suggest an additional
benefit for those treated every eight
weeks,” he notes. “Nevertheless, in
clinical practice I'd approach this type
of patient with the initial plan to pur-
sue a dosing strategy consistent with
the 16-week arm in PANORAMA. I'd
have a short monthly loading period,
followed by automatic extension out
to four months. If the patient then
developed a vision-threatening com-
plication, I'd consider reducing the
treatment interval to eight weeks. But
initially I'd try to treat all of these pa-
tients every 16 weeks, because of the
robust nature of the clinical trial data
at two years.”

Both doctors say the patient’s situ-
ation and goals are a big part of mak-
ing the treatment decision. “In most
cases, patients with fovea-involving
wet macular degeneration, PDR, or
center-involved diabetic macular ede-
ma with vision loss are probably going
to be offered treatment,” notes Dr.
Wykoff. “But in earlier stages of DR
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and DME, it’s more of a discussion.
There’s a lot to think about. What are
the risks of the treatment? What are
the benefits? What are the patient’s
goals? What's the patient’s ability to
continue to receive ongoing close
care? What's the status of the fellow
eye? Patients need to be involved in
these discussions and know what the
data says about their situation.

“At the end of the day,” he contin-
ues, “many patients will simply trust
their physician and say, ‘What do you
think? But along the way, most pa-
tients want to try to make an informed
decision, and with these datasets we
can inform them better than ever. Be-
fore this we had the Early Treatment
Diabetic Retinopathy Study from the
1980s, which helped us to prognosti-
cate how eyes would do over time with
different diabetic retinopathy severity
levels. This newer data can guide us in
terms of what the risk profile of these
patients is like with and without anti-
VEGF dosing.”

Dr. Clark says that in his clinic he’s
opting to treat these patients—but
with a few caveats. “It’s not uncom-
mon to identify a patient with severe
nonproliferative disease who’s under-
going treatment for diabetic macular
edema in the fellow eye,” he notes.
“That’s a pretty compelling group of
patients to start with, because they
already have a vision-threatening com-
plication in one eye. In the fellow eye
they have a threshold retinopathy, but
without macular edema. Also, the ad-
ditional treatment burden created by
treating for regression in the fellow
eye is minimal, because they're al-
ready coming in for treatment of the
diabetic macular edema in the one
eye. Youre not going to increase the
number of visits. Obviously there’s an
incremental increase in risk because
of the additional injection, and some
incremental additional cost. But the
tradeoff, in terms of risk-reduction for
the fellow eye, is dramatic. You have
an 80-percent chance of avoiding dia-

betic macular edema or proliferative
disease in that eye.

“I also think this is a meaningful
conversation to have when these pa-
tients, in that narrow threshold of level
47 to level 53 disease severity, have
family members who've lost vision be-
cause of a complication from diabe-
tes,” he adds. “T try to have a detailed
discussion with these patients about
the data, and they've indicated an in-
terest in therapy.”

Measuring Treatment Success

One issue raised by this new pro-
tocol is that judging the success of
your treatment before symptoms have
occurred can be a challenge. “When
managing diabetic macular edema and
wet macular degeneration we have
OCT,” says Dr. Wykoff. “That technol-
ogy can readily show us changes in flu-
id status. But eyes with severe NPDR
without diabetic macular edema, by
definition, don’t have center-involved
fluid. That means we're relying more
on other, less-quantifiable parameters
such as the clinical exam.

“I use a lot of fundus photography
with eyes that have diabetic retinopa-
thy,” he notes. “In my clinic I routinely
use widefield imaging to manage these
patients. I also like to obtain widefield
fluorescein angiograms, especially at
baseline. I want to know the burden of
ischemia and make sure I know of any
proliferative disease before initiating
anti-VEGF dosing. Then, when I'm
treating patients with nonproliferative
diabetic retinopathy, I like to repeat a
widefield fluorescein angiogram once
a year, or once every other year. In
reality, I often can’t repeat them as
frequently as I would like.

“If you seldom take fundus photo-
graphs or don’t have access to such
imaging,” he adds, “you’ll need to rely
on clinical documentation, noting
whether you think it's mild, moder-
ate or severe nonproliferative diabetic
retinopathy.”
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Integrating the Information

Dr. Wykoff says he doesn’t think the
purpose of this data should be simply
to drive usage. “The value of these
datasets is to inform patients and clini-
cians about what to expect with pa-
tients in this disease state with various
management strategies,” he explains.
“They allow us to quantify the risk that
the patient will end up in a specific
clinical state if we do treat them or
don’t treat them. That allows us to
make informed decisions and recom-
mendations. I think, towards that end,
these datasets have been incredibly
valuable. And, we’ll continue to learn
more from them as we do more post-
hoc, or hypothesis-generating analy-
ses.
Dr. Wykoff adds that he does see a
gradual shift toward earlier treatment.
“I think more doctors are consider-
ing this and discussing it with these
patients,” he says. “It’s very different
from center-involved diabetic macular
edema with vision loss, PDR or wet
macular degeneration, where most pa-
tients are going to receive treatment,
and it doesn’t makes sense for every
patient. It may even be a minority of
patients with nonproliferative diabetic
retinopathy that ultimately get treated
with anti-VEGF agents before they
have diabetic macular edema or PDR.
But I believe there’s a movement to
at least consider earlier intervention
and discuss it with patients, along with
considering close clinical observation.
As our interventional options become
more durable, and hopefully—even-
tually—Iless invasive, I believe we’ll
see a continued shift toward earlier
intervention.” REVIEW

>

Dr. Wykoff is a consultant for
Genentech and Regeneron and does
research for both companies. Dr. Clark
is a consultant, investigator and on the
speaker’s bureau for both Regeneron
and Genentech, and an investigator
for Bayer Pharmaceuticals.
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Episode 56:

“The Blind, Painful Eye:
Retrobulbar Alcohol
Injection”

Surgical Video by:
Richard J. Mackool, MD

Video Overview:

Here we depart from our
usual presentation of
intraocular microsurgical
procedures and techniques.
A very elderly patient
with early phthisis bulbi,
and a blind and extremely
painful eye receives a
retrobulb-ar alcohol
injection to immediately
relieve her intractable
pain. The appropriate
alcohol concentration and
anticipated outcome is
also discussed.

MackoolOnlineCME.com MONTHLY Video Series

We are excited to continue into our fifth year of Mackool
Online CME. With the generous support of several ophthalmic
companies, | am honored to have our viewers join me in

the operating room as | demonstrate the technology and
techniques that | have found to be most valuable, and that |
hope are helpful to many of my colleagues. We continue to
edit the videos only to either change camera perspective or
to reduce down time - allowing you to observe every step of
the procedure.

Richard J. Mackool, MD i i i
As before, one new surgical video will be released monthly,

and physicians may 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.

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

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.
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The Experts’ Take on
Astigmatic Keratotomy

Christine Leonard, Associate Editor

When it comes
down to the

knife or the

laser, surgeon
preference varies.
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sions by and large replaced as-
tigmatic keratotomy on the cor-
nea for astigmatism correction. “The
cornea has circumferential fiber rings
around the limbus that extend within
1.5 D of the blood vessels of the limbus,
so when you cut within that zone right
next to the limbus and along, rather
than across, the annulus of fibers, the
corneaisn’t weakened as much and you
don’t end up with wacky overcorrec-
tions,” explains Steven G. Safran, MD,
PA, a staff surgeon at Robert Wood
Johnson University Hospital in Hamil-
ton, New Jersey. “We made the switch
to limbal relaxing incisions from cor-
neal incisions because they're safer.”
Often done in conjunction with cata-
ract surgery—most cataract surgery
candidates have at least 1.25 D of astig-
matism'—incisional keratotomy meth-
ods such as manual LRIs enjoy a long
history of published studies supporting
their safety and efficacy for astigma-
tism correction,?® in addition to well-
developed nomograms, some of which
have been in use for over 20 years. Per-
forming manual incisions is relatively
inexpensive, since there’s no need to
purchase an expensive femtosecond la-
ser. All you need to perform incisional
keratotomy is a toric axis marker and a
diamond knife, which can last forever
with the proper care, experts say.

In the 1990s, limbal relaxing inci-

More recently, femtosecond lasers
have been on the rise for managing
astigmatism in conjunction with cata-
ract surgery,’ making it very simple
and convenient for the ophthalmic
surgeon to create LRIs with the laser
at the time of laser-assisted cataract
surgery. Proponents of laser-assisted
cataract and LRI procedures say that
the femtosecond laser can ensure and
increase incisional precision and uni-
formity. Additionally, technologies like
pachymetry, real-time OCT and topog-
raphy can be paired with the laser for
added safety and improved anatomical
visualization.

In this article, we'll hear from pro-
ponents of both methods, and discuss
the current pros and cons of lasers and

knives.

Pro Laser

Preeya K. Gupta, MD, a corneal
specialist at the Duke Eye Center, says
that the femtosecond laser provides
an easy way to integrate astigmatism
correction into your clinical practice,
especially if you're already using the
laser to do cataract surgery. “Adding
astigmatism correction takes only sec-
onds of additional time. We should
all be correcting even low levels of
astigmatism, because it leads to better
visual outcomes,” says Dr. Gupta. “The

This article has no commercial sponsorship.



Nomogram Modification

Laser nomograms are often modified versions of blade nomograms, since the most robust
nomograms we have are for blade incisions, not for femto arcuates, says Preeya K. Gupta, MD, a
corneal specialist at the Davis Ambulatory Surgical Center, Duke Eye Center. “Generally speaking, if
you use a manual incision calculator to calculate your femto LRIs, you’re going to have an overcor-
rection because of the nature of the femto incision, which behaves differently. You have to modify it
by decreasing by a certain percentage. Off-label, many doctors use blade nomograms to calculate
femto arcuates by treating about 70 percent of WTR and 80 percent of ATR astigmatism.”

Dr. Eric Donnenfeld’s nomogram for manual limbal relaxing incisions is one of the most widely
used nomograms and is among the pre-programed nomograms in the new Catalys cOS 6.0
system, according to Shachar Tauber, MD, physician and director of telemedicine and ophthalmic
research at Mercy Clinic Eye Specialists in Springfield, Missouri. In this case, two-thirds reduction
is the recommended amount, though surgeons can adjust this on a case-by-case basis. “It’s sug-
gested that you follow the results for a 30-day period and adjust,” Dr. Tauber says. “It’s better to
undercorrect than overcorrect astigmatism. Be conservative and ratchet it up slowly.”

Dr. Gupta is developing a femtosecond laser nomogram specifically for lower levels of astig-
matism. “We’re in the process of studying and validating it now,” she says. “It's important to
understand what effects are produced by certain incision lengths. From analyzing our outcomes,
we can see that treating even very low levels of astigmatism with the femtosecond laser is visually
beneficial for patients.”

The Donnenfeld Nomogram for LRIs is as follows: for 0.5 D astigmatism, one incision, 1%z clock
hours (45 degrees each); 0.75 D, two incisions, 1 clock hour (30 degrees each); 1.5 D, two inci-
sions, 2 clock hours (60 degrees each); 3 D, two incisions, 3 clock hours (90 degress each).

e Improved precision. Dr.
Gupta and Dr. Tauber both
agree that, though surgeons are
very skilled in creating manual
incisions, achieving a level of
precision comparable to that
of a laser is difficult. “There’s
more variability with manual in-
cisions,” Dr. Tauber says. “With a
laser I can input the exact num-
ber of degrees I want and set
variables, like the optical zone
diameter based on the pupil or
the limbus, and be equal on both
sides. The length and depth of
the incision are also set up by
the laser, so it doesn’t depend
on my hand. If we look at the
precision of a laser for astigmatic
incisions—whether intrastro-
mal or anterior penetrating—it’s
quite precise, and the error is
very small and very consistent.
Arcuate incisions for the Catalys

femtosecond laser provides a precise
and automated way to do this.”

Dr. Gupta, who uses the LenSx laser
from Alcon, prefers the laser to manual
methods for a couple of reasons. “Be-
fore I started using the femtosecond
laser, I did manual LRIs, but I didn’t
do them on every patient,” she says.
“T'd reserve them for patients who had
1 D or more of astigmatism. With the
laser, on the other hand, I consider
treating even low levels of astigmatism.
I treat astigmatism for every laser cata-
ract surgery patient.”

It’s partly a matter of convenience,
she explains. “If I'm already sitting at
the laser for cataract surgery, it’s not a
lot of extra effort to treat astigmatism at
the same time,” she says. “The patient is
already docked to the laser, whereas if T
were to switch to manual incisions, it'd
require several extra steps: You need to
make a plan, have other instruments
and have the patient sit up for marking.
Using the laser for both cataract sur-
gery and astigmatism correction makes

sense from a practical standpoint.”

Shachar Tauber, MD, lead physician
on the specialty council and director
of telemedicine and ophthalmic re-
search at Mercy Clinic Eye Specialists
in Springfield, Missouri, who began his
medical journey in the radial keratot-
omy and astigmatic keratotomy school
of refractive surgery, says he was very
grateful when excimer and femtosec-
ond lasers arrived on the scene. “I've
gotten completely away from manual
keratotomy, even for transplants,” says
Dr. Tauber, who uses the Catalys laser
from Johnson & Johnson Vision. “T can
have cyclotorsion set up for better accu-
racy with my marking, and I can pair my
laser to the topographer. Incorporating
topographic imaging allows for proper
orientation of the steep axis and better
planning of arcuates. With a laser, I feel
confident that the quality, placement
and accuracy of the incisions are excel-
lent.”

Here are some reasons surgeons love
their lasers:

were clinically validated within
0.83 +0.66 percent of intended
optical zone, 0.22 0.2 degrees of in-
tended axis and 0.22 +0.29 degrees of
intended length.™
“The curvature of the incision is also
very precise with a laser,” Dr. Gupta
adds. “You can standardize its place-
ment on the optical zone a little more
precisely than with manual methods.”
e Intrastromal incisions. “What
attracted me initially to the laser was
the ability to do intrastromal arcuate
incisions,” says Dr. Tauber. “The laser
leaves the top and bottom 20 percent
[of the cornea] intact; this makes for a
more pristine ocular surface. You can’t
correct as much astigmatism with in-
trastromal incisions, and your incisions
will need to be longer, but that’s the
extent of its limitations. You can’t do
intrastromal incisions manually.”
Intrastromal incisions began with
nomograms created by Dr. Julian
Stevens in London, explains Dr. Tau-
ber. “That’s the nomogram we use,” he
says. “We’re working with Dr. Doug
Koch at the Baylor College of Medi-
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cine to continue perfecting intrastro-
mals. In Europe, others have dem-
onstrated the stability of intrastromal
incisions as well as their faster heal-
ing rate. So far, there doesn’t seem to
be any progression [to corneal melt],
which is sometimes seen with anterior
penetrating incisions.”

One other benefit of an intrastro-
mal incision is peace of mind—though
the possibility of infection is already
rare with anterior penetrating inci-
sions, there’s almost no risk of infection
with intrastromals. “In theory, there
shouldn’t be an infection when an in-
cision doesn’t break the surface,” Dr.
Tauber explains.

¢ Cyclorotation detection. The
LensAR, LenSx (Alcon), Victus
(Bausch + Lomb) and now the Catalys
(Johnson & Johnson Vision) are some
of the lasers that include a system for
detecting and compensating for cy-
clorotation. “To me,” says Dr. Tauber,
“the dividing line between manual
and femto comes down to two things:
the laser’s ability to do intrastromal inci-
sions, which is better in my mind for the
ocular surface, and the laser’s cyclorota-
tion detection and correction. For the
first time in the history of astigmatic
correction we're no longer using ink
pen-style marking, which has a signifi-
cant number of inaccuracies built into
it for both astigmatic incisions and toric
IOLs. With the advent of cyclorotation
detection and correction, the femtosec-
ond laser has become a solid tool.

“Traditionally, we marked the cornea
with ink at the slit lamp or as the pa-
tient entered the operating room,” Dr.
Tauber continues. “However, a paper
in 2011 showed that manual marking
error can amount to more than nine
degrees, with a range up to 10 degrees.”
That’s quite a margin of error. Fem-
tosecond lasers reduce that error, so
we're thrilled.”

® Real-time OCT. Manual LRIs
may be dislocated or penetrate the
cornea too deeply. Using OCT in con-
junction with the femtosecond laser

‘ Feature Astigmatism Correction

enhances precision and allows
surgeons to see how deeply
they’re cutting, Dr. Gupta points
out. With OCT, surgeons can
obtain in seconds images of the
anterior and posterior cornea,
in addition to pachymetry, cor-
neal diameter, anterior chamber
depth and iris boundaries. “OCT
allows us to plan and program
the laser to treat at a specific
depth, say 80 percent,” she says.
“When doing manual incisions,
we're not able to precisely image
the cornea, so therell be some
variability not only in depth of
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Intraoperative wavefront aberrometry showing
pre- and post-LRI refractions performed following
placement of a multifocal IOL. The preop
keratometric cylinder was 0.48 D x 24, but the
pseudophakic refraction unexpectedly showed
1.06 D x 176. After placing two LRIs, this was

placement but also in the inci-
sion itself. Depending on the
force of pressure, it’s also pos-
sible to perforate the cornea.”
“You have several safety mar-
gins when OCT gives you the
anatomy,” adds Dr. Tauber. “Re-
al-time OCT will change if your pa-
tient moves, which allows you to either
stop before you start or to abort an
incision, whether it be for cataract re-
moval, a paracentesis or an arcuate. If
your patient moves enough, the OCT
will show you that the incision may not
be where you want it. This rarely hap-
pens, but it’s a beautiful safety factor.”

Pro Manual

“A surgeon must interact with the
eye—a laser can't do that,” says Dr. Saf-
ran, who finds lasers to be overkill at
best and dangerous at worst. He says
that while many studies show it’s possi-
ble to use a femtosecond laser for kera-
totomy and cataract surgery, their find-
ings point to higher complication rates
and no clinically-meaningful improve-
ments over conventional means.'*!!

David F. Chang, MD, a clinical pro-
fessor at the University of California,
San Francisco, and in private practice
in Los Altos, California, says his use
of astigmatic keratotomy has declined
substantially now that presbyopia-cor-
recting IOLs all come in toric versions
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reduced to 0.1 D. Postop, the patient had a spherical
refractive outcome. Note: the spherical equivalent

is misleading with pseudophakic intraoperative
aberrometry because injecting enough OVD to make
the eye firm pushes the IOL posterior to its eventual
postop anatomic plane surgeons say.

and the light adjustable IOL (RxLAL;
RxSight) is available. When he does
perform astigmatism keratotomy, how-
ever, he prefers a blade. “One indica-
tion for astigmatic keratotomy is for
eyes with low astigmatism (i.e., esti-
mated 0.5 to 0.75 D) because we don't
have lower-power toric IOLs,” he says.
“Astigmatic keratotomy is also a less
expensive alternative for patients who
can't afford a toric IOL.”

Here are some reasons surgeons
prefer to stick with a blade:

¢ In-clinic convenience. With
manual incisions, doctors have the
convenience of correcting astigmatism
at the slit lamp during a regular postop
exam, rather than taking the patient
back to the operating room or laser
suite. Additionally, some surgeons be-
lieve that correcting astigmatism in
the postop phase at a follow-up visit
may result in better outcomes because
the eye is more stable.

Postop astigmatic correction can
be very beneficial. For example, Dr.
Chang’s preferred way of managing
complex astigmatism is the light-ad-
justable IOL from RxSight. “We can
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effectively create a ‘customized’ toric
IOL several weeks after surgery,” he
says. “It's based on the postop refrac-
tion rather than our preop predictions
of surgically induced astigmatism, pos-
terior corneal astigmatism, and cylin-
drical power and axis.”

e Intraoperative aberrometry.
Dr. Chang says that the best way to
improve your LRI results is not by us-
ing a femtosecond laser, but by using
intraoperative wavefront aberrometry.
“Intraoperative wavefront aberrometry
has significantly improved my AK re-
sults more than relying on preoperative
nomogram planning,” he says. “This is
because after you place one LRI, you
can immediately re-measure the actual
refractive astigmatism. Based on this,
you could lengthen the first LRI, or
add a second LRI opposite to the first.
So the best way to improve your LRI
results is not by using a femtosecond
laser, but rather titrating what you do
with pseudophakic intraoperative aber-
rometry.

“For diffractive multifocal and
EDOF IOLs, I always perform intraop-
erative aberrometry after the IOL im-
plantation,” he continues. “This lets me
refine the axis for any toric IOL. If my
preop calculations called for a spherical
lens, pseudophakic intraoperative aber-
rometry often indicates some residual
astigmatism. Because residual astigma-
tism reduces multifocal and EDOF
performance, I will then add one or two
LRIs to reduce the astigmatism to 0.5
D or less, based on titration with intra-

Astigmatism Correction

A FLACS LRI causing

6 D of irregular/regular
astigmatism. Patient
refraction was +0.25
-4.25 X, with cloudy vision
and vitreous in the anterior

chamber. One of the original
two sutures was removed by
the referring surgeon. The
patient is about five months
post-cataract surgery on
topical steroids two to four
times a day; IOP is normal.

operative aberrometry measurements
of the live refraction. Femto AK can’t
provide me with the important benefit
of adding or titrating LRIs based on the
pseudophakic intraoperative aberrom-
etry during surgery.”

* Manual is sufficient. One com-
mon argument in favor of laser over
manual methods is that lasers are more
precise. “T think this is misleading,” says
Dr. Chang. “There are no long-term
studies that have shown superiority of
femto AK to either toric IOLs or manu-
al AK. You must have at least six months
follow-up to evaluate the regression
of effect with incisional keratotomy.
There are even conflicting results from
studies looking at consistency of femto
LRI depth. The greatest variable for
astigmatic keratotomy outcomes isn't
the depth of the incision, but corneal
hysteresis and patient age.”

Dr. Safran adds that while precision
is good, laser-like precision just isn’t
necessary. “Besides the fact that laser
LRIs are inaccurate by nature, you're
only trying to treat half a diopter or a
diopter of astigmatism with an LRI,”
he explains. “You're not trying to treat
3 D. My manual LRI nomograms are
small, medium and large, based on
the patient’s age and how the tissue
responds as I cut it. Lets say you have
a patient with 1.5 D of astigmatism. If
I knock it down by 0.75 D or by 1.5 D
and correct it all, the patient will be
happy. If T overcorrect to 2 D, the pa-
tient will be down the other way, but it’s
still only by half a diopter. Any correc-
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tion between 0.75 and 2 D will work.
LRIs don't need to be super precise.”

¢ Lasers aren’t an improvement.
“For years, we had no real peer-re-
viewed data on femto corneal relaxing
incisions until a 2016 paper on intra-
stromal astigmatic keratotomy,” says
Dr. Safran. “But this study reported
safety with only one month of follow-
up data, and they achieved less than
half a diopter of correction.”? Another
study of 51 eyes concluded that laser
CRIs were effective, but the data show
that over the three-month follow-up
period, the mean effect of astigmatism
correction was decreasing while the
range of outcomes was increasing,” he
says. “It was getting more unpredict-
able.®

“If you look at the laser studies,
there’s very little effect—maybe a
quarter of a diopter of correction, and
that’s nothing—a homeopathic effect,”
he continues. “But when laser goes
wrong, it’s not fixable. We stopped cut-
ting the cornea, because you end up
with irreparable damage. Femtosec-
ond laser corneal incisions don’t work
until they do work, and when they do
work, they create problems.”

Dr. Safran points to several studies
showing troubling laser side effects
in FLACS, which usually precedes
laser LRIs, including acidic shifts in
aqueous humor pH.," increased levels
of prostaglandins,''*!! miosis,' in-
creased inflammatory mediators and
fibroblast growth factor,'™* and higher

rates of posterior capsular tears."



“There’s no evidence that FLACS is
better than phaco, but plenty of stud-
ies showing it may increase complica—
tions,” Dr. Safran says. “Cutting the
cornea with a laser to correct astigma-
tism is a bit like warming your hands
with a burning coal. Nothing happens
until you get burnt. Studies show lasers
cause more astigmatism and don’t heal
as well as manual incisions.”

The European Society of Cataract
and Refractive Surgery conducted a
multicenter case-control study across
nine European countries and Austra-
lia that compared the visual, refrac-
tive and adverse outcomes of 2,814
FLACS cases and 4,987 conventional
phacoemulsification cases.® Seven-
ty-two percent of FLACS and 74.3
percent of manual phaco eyes were
within 0.5 D of target. One percent
of FLACS and 0.4 percent of manual
phaco eyes had worse postop CDVA
of five letters or more at follow-up.

The study data suggest that laser
use might be more proinflammatory
than conventional phaco, and contrib-
ute to higher rates of corneal edema,
uveitis requiring treatment and early
PCO, reducing visual acuity. Though
femto patients had less postop astig-
matism and less surgically induced
astigmatism in the study, femto didn’t
vield better visual or refractive out-
comes than conventional phaco. In
fact, the femto group had worse po-
stop visual acuity, more postop com-
plications (3.2 percent versus 1.8 per-
cent for phaco) and more patients
with worse postop visual acuity than
their preop visual acuity.

“Some say that lasers can help less-
experienced surgeons achieve better
outcomes, but that’s not the case,” Dr.
Safran says. He points to a study of
Wills Eye residents in which FLACS
and manual phaco achieved similar
complication rates and visual and re-
fractive outcomes.’ At one month and
one year follow-up, visual acuity in
the manual phaco group was better
(0.11 logMAR [Snellen: 20/26] at one

month; 0.08 logMAR [20/24] at one
year) than in the femto group (0.13
logMAR [20/27] at one month; 0.13
logMAR at one year), though these
between-group differences weren't
statistically significant at either time
point. Persistent postop inflammation
occurred in significantly more cases
in the femto group. The researchers
add that rates of macular edema and
elevated IOP were similar between
the groups.

e Cut where you want. “LRIs are
much more predictable, heal faster
and are safer than laser corneal in-
cisions because you're cutting along
the circumferential corneal annulus
of fibers, which contains blood vessels
and stem cells,” Dr. Safran says. “If
the manual LRI doesn’t work the way
I want it to, it doesn’t cause a problem,
because it’ll heal. It won't cause that
ectasia pattern that occurs when you
cut the cornea.”

Dr. Safran says he can place manual
incisions exactly where he wants them
in the limbus, but that’s not possible
with a laser. “Because of the laser’s de-
sign, you can’t make cuts close enough
to the limbus for true LRIs,” he ex-
plains. “The cuts don't end up where
they're supposed to be, and are in-
stead on the peripheral cornea.”

Intrastromal incisions also suffer
from inherent laser inaccuracies, says
Dr. Safran. He points to a 2017 study
of 77 eyes of 77 patients that used
anterior segment OCT to visualize
intrastromal corneal incisions and an-
terior penetrating arcuates to analyze
structural changes and location of inci-
sions.?! The researchers found that the
intrastromal incisions were frequently
placed more anteriorly than planned
and that incision midpoint depth varied
among patients. They concluded that
further improvements are needed to
ensure precise incision location. REVIEW

Dr. Gupta is a consultant for Al-
con. Dr: Tauber is a consultant for [&]
Vision. Dr. Safran has been a speaker

for J&] Vision and Optos. Dr. Chang is
a consultant for Carl Zeiss, RxSight and
J & J Vision.
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Point-Counterpoint: SLT vs. Medical Therapy

Don't Give Up on Meds

Robert Fechtner, MD, Syracuse, New York

r I \Le proposal to begin treating
newly diagnosed glaucoma
patients with selective laser

trabeculectomy instead of traditional
medical therapy challenges decades
of clinical reasoning and practice pat-
terns. I'm sure Tony Realini, MD, my
debating opponent, so well-steeped
in the practice and research of first
treating with SLT, offers a compel-
ling argument for making this major
change. In practice we aren’t doing
that. Are we just not ready? Paradigm
shifts don’t come easily. The reason
may be not fully apparent until we
examine evidence and custom. In this
counterpoint, let me elucidate my re-
maining questions as we consider SLT
first for all.

Good Data, No Doubt

Let me first acknowledge that sev-
eral prospective trials, such as the
LiGHT and the WIGLS studies (led
by Dr. Realini), present strong argu-
ments that initial treatment with SLT
works."* We would do well to pay at-
tention to these studies, and also to
recognize that this proposal extends to
treatment of ocular hypertension, not
just a new diagnosis of glaucoma.

The St. Lucia WIGLS trial involved
patients who had previously been
treated with medications and those
who were treatment-naive. To me, the
intriguing result is how effective SLT
was and how long the positive effect
of SLT lasted in this Afro-Caribbean
population. These findings are com-

48 | Review of Ophthalmology | August 2020

eSle can find assurance

from landmark studies \ A 3
that medications help J
control glaucoma.”

pelling, and we should consider this
possible benefit of SLT on a broader
global scale.

The LiGHT study looked at newly
diagnosed patients, the ones we're
discussing here. It’s worth mention-
ing that this wasn't a study with a pri-
mary endpoint of outcomes, such as
structural or function progression (al-
though visual field results have been
reported). Rather, the study had fewer
familiar primary endpoints, such as
demonstrating no difference between
the groups in health-related quality of
life and a very small difference in the
frequency of visits at the target pres-
sure, including 93 percent in the laser
group and 91 percent in the medica-
tion group. The study couldn’t show
differences in IOP control since the
design was “treat in pursuit of target.”

No surgery was needed to lower
IOP in the laser group, compared to
11 surgeries needed for the medical
therapy group. Laser patients could

be advanced to medications. Medi-

cation patients were excluded from
laser. (More about the significance of
this later.) The study also looked at
cost-effectiveness under the United
Kingdom National Health Service,
but that can’t be generalized to the
United States health-care system.

What does LiGHT tell me? SLT
first works. Medication first works.
Repeat SLT works. Medications can
be added whether SLT or medication
was first. We know all this, dont we?
All told, the benefits demonstrated for
SLT were what I consider meaning-
ful but secondary benefits. Have the
quality-of-life and cost-effectiveness
data changed our paradigm? Not yet.
Why not? Please keep reading.

Adherence, Burden

In glaucoma care, we keenly ap-
preciate issues of adherence and
(Continued on page 50)

This article has no commercial sponsorship.



Point-Counterpoint: SLT vs Medical Therapy

Time to Stop the

Tony Realini, MD, MPH, Morgantown, West Virginia

mary open-angle glaucoma today,

would you prefer selective laser
trabeculopasty or medical therapy? If
you're like most of the ophthalmolo-
gists I've spoken to during the past
10 years, you'd raise your hand for
SLT. But suppose I asked how many
of your patients with newly diagnosed
POAG receive primary SLT—would
you join most of our colleagues and
lower your hand?

That’s the conundrum I encounter
frequently: Doctors who treat their
patients differently than they would
want to be treated themselves. And
here’s my confession: I used to be
one of those doctors. I've given a
lot of thought to my transition from
meds-first to laser-first, and I've
identified a handful of issues that I
had to overcome along the way. In
this point-counterpoint article, I'll
take the laser-first position, and I'll
explain why my practice has evolved
this way. My goal is not to convince
those who believe in medications as
the first line of treatment for most
patients; instead, I'm talking to the
many of you out there who are ready
to make the transition and need that
last gentle nudge to make it happen.

If you were diagnosed with pri-

First: The Why

Why am I advocating for SLT to
be the preferred first-line treatment
for glaucoma? What’s so great about
it that we would even discuss a para-
digm shift in treatment? If you're

CCWhy pick treatments

many patients

won't use, knowing

nonadherence
will worsen their
condition?”

one of the many ophthalmologists
who would hypothetically prefer
first-line SLT if you were diagnosed
with glaucoma, you've already an-
swered this question for yourself, so
ask yourself why you feel this way.

There are a number of good rea-
sons. The most important consider-
ation—efficacy—will be discussed
more fully below, but suffice it to
say that primary SLT is as equally
effective as daily prostaglandin ana-
log therapy, which the vast majority
of your patients who aren’t receiv-
ing primary SLT will end up taking.
Safety is another key concern. Many
patients will experience mild pain
and inflammation for a few days af-
ter SLT, but the evidence for sight-
threatening complications of SLT
exists in the medical literature only
at the level of case reports.

I've encountered far more com-
mon and more severe adverse events
from topical therapy than from SLT.

Cost is also a factor. At a systems
level, the SLT-first approach has
been shown to be more cost-effec-
tive to the health-care system than
a meds-first approach.’ At a patient
level, insurance may not cover drug
costs but will cover procedure costs,
and for uninsured patients, SLT is
cheaper in the long run than buying
medications every month (although
the cost is all up front, rather than
being amortized over the patient’s
lifetime).

These are good reasons to choose
SLT over medications, but not the
best ones. The best single reason is
this: SLT keeps people off medica-
tions. Don’t get me wrong—there’s
nothing inherently wrong with medi-
cations. But there’s nothing inher-
ently right about them, either. They
burn, they sting, they make the eyes
red, and these symptoms are magni-
fied in the 50 percent or more of

(Continued on page 52)
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Don’t Give Up on Meds

(Continued from page 48)

burden of treatment—very patient-
centric aspects of care. I continue
to teach that 100 percent of patients
are adherent to SLT as long as they
show up for the laser appointment—
a rate impossible to achieve with
self-administration of daily drops.
We have a lot of evidence suggesting
that adherence to chronic medical
therapy is poor, whether it involves
glaucoma drops, insulin injections or
anti-rejection treatments after solid-
organ transplants. We assume SLT
provides a better experience for pa-
tients than administering drops one
or more times a day. We can also
infer that taking adherence out of
the hands of patients may improve
outcomes.

But accepting “SLT first” for newly
diagnosed patients is not a panacea.
We just don’t really see that many
newly diagnosed patients. Most pa-
tients we will care for this year have
had glaucoma or ocular hypertension
for a number of years. New patients
are relatively infrequently encoun-
tered compared to the volume of
chronic cases we manage.

We don’t know from the data that
Dr. Realini has presented how well
the laser works in eyes that have un-
dergone chronic medical therapy or
if the use of SLT after medication
can eliminate the need for medica-
tion. We also know SLT isn’t appro-
priate for some secondary glauco-
mas, such as neovascular glaucoma,
inflammatory glaucoma or narrow-
angle glaucoma.

The results of the LiGHT studies
are impressive. However, we must
remember an important principle:
The results of a study are applicable
to that study’s population and don’t
always generalize well, despite the
similarities some of our patients may
share with some of the patients in a
study. Broader, global studies will be
welcome if they further support that

‘Feature Point-Counterpoint

treating patients first with SLT gives
a better outcome than once-daily
prostaglandin therapy as a first step.

Established Treatment

The fact is that, for now, we can
find assurance in evidence from
landmark studies, including LiGHT,
that medications help control glau-
coma. Can we agree that this is not a
bad thing? Medical therapy alone or
medications and laser together slow
progression from ocular hyperten-
sion to glaucoma (OHTS study) and
progression in newly diagnosed glau-
coma patients (EMGT study).” The
EMGT study requires some perspec-
tive because the subjects received
both medical therapy and laser treat-
ment upon diagnosis. What’s impor-
tant here, though, is that we have
structural and functional outcome
data for the use of medical therapy
alone and the combination of medi-
cal and laser trabeculoplasty, and
that these data come from studies
with many years of follow up. How-
ever, the LIGHT study suggests that
SLT first followed by medication,
compared to medications alone, pro-
duced a better visual field outcome
several years down the line.

Another important point worth
considering: We can offer SLT first,
but it doesn’t eliminate the even-
tual need for medications. In an-
other very recent study, (selective
laser trabeculoplasty versus topical
medication), researchers found that
at month 24, successful IOP reduc-
tion was 18.6 percent better in the
medication group compared to the
SLT group.” Even if we agree that
using SLT first offers patient-cen-
tric benefits, we might expect half of
those patients to require medication
within two years, according to this
study. Two additional years free of
glaucoma medication is a worthwhile
quality-of-life benefit. It's unknown if
offers an improved outcome.
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Granted, the researchers in this
most recent study used a different
approach to laser treatment than
what was used in the LiGHT study.
I believe this is one more point that
demonstrates that we still have more
to learn when it comes to SLT fol-
lowed by medication or vice versa.

We don't have clarity yet on what
to do when the beneficial effects of
the laser wear off. Will a repeat SLT
provide additional years of control?
I believe it will, at least for some pa-
tients. Then we add medication.

Access to SLT

SLT first works only if patients
have access to SLT. We assume when
we say SLT first that patients can
actually get access to laser treatment.
That isn’t always the case, given the
misdistribution of health-care re-
sources. Not every physician’s office
has alaser. For at least some patients,
finding access to a laser treatment
would pose a burden on them.

We also need to recognize that
we're debating this issue in a wealthy,
developed nation, not in less-ad-
vantaged countries, where patients
have just as much need for an ef-
fective treatment of glaucoma. An
environment where there are few
ophthalmologists, no lasers and no
intact medication distribution chan-
nels makes our question irrelevant.
Inequities—which also exist among
patients with little or no access to
care in our country—raise troubling
public-health questions. We must
appreciate that many of the fortunate
among us in this country have the
luxury of considering both options.

We also have a scope of practice in
the United States that would prevent
some patients from immediately ac-
cessing initial SLT. New diagnoses
of ocular hypertension and glaucoma
are often made by optometrists. The
use of the laser by optometrists is

(Continued on page 54)
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REVIEW

Time to Stop the Drops

(Continued from page 49)

glaucoma patients who have con-
current ocular surface disease. For
generally asymptomatic patients with
mild to moderate glaucoma, topi-
cal therapy imposes a burden that’s
worse than the disease from their
perspective.

It's no wonder adherence to medi-
cal therapy is notoriously poor and
nonadherence compromises intra-
ocular pressure control and leads to
disease progression in so many pa-
tients. Why would we pick a treat-
ment that many of our patients won’t
use, knowing their nonadherence
could worsen their glaucoma? As my
mentor Rob Fechtner, MD, arguing
the other side of this issue on page
50, once told me, “There’s never
been a documented case of nonad-
herence to trabeculoplasty.”

I have to underscore this point:
SLT keeps people off medications.
The American Academy of Ophthal-
mology and the European Glaucoma
Society assert that the ultimate goal
of glaucoma therapy is to preserve
quality of life. The commitment of
daily self-dosing, the costs and the
side effects associated with medical
therapy take a toll on quality of life.
Many of you have already reached
the conclusion that reducing or elim-
inating the medication burden is an
important goal when caring for glau-
coma patients. This is why you offer
minimally invasive glaucoma surgery
with elective cataract surgery. You
know they’ll be happier on fewer or
no drops. So why are you still starting
them on drops in the first place?

Seeing the LiGHT

Despite the benefits of SLT, one
thing has been missing: high qual-
ity data. We can’t expect to drive an
evidence-based treatment paradigm
change without evidence. The recent
LiGHT study (Laser in Glaucoma

‘Feature Point-Counterpoint

and ocular HyperTension) provides
this crucial missing piece.’

The three-year (and ongoing),
718-patient LiGHT study was well-
designed, adequately powered and
well executed. Treatment-naive pa-
tients with mild-to-moderate POAG
or high-risk ocular hypertension
were randomly assigned to SLT or
medical therapy (starting with a pros-
taglandin analog) as first-line treat-
ment. The results? IOP control was
comparable in both groups, but more
eyes in the medication group than in
the SLT group had disease progres-
sion (36 versus 23), and all 11 eyes
requiring trabeculectomy were in
the medication group. At three years,
60 percent of SLT eyes remained
medication-free after a single treat-
ment, and 78 percent were medica-
tion-free with one or two SLT treat-
ments. By comparison, 65 percent of
eyes in the medication group were
well-controlled on a single medica-
tion at three years, while 35 percent
required additional adjunctive thera-
pies. Interestingly, achievement of
target IOP was 93 percent in the SLT
group and 91 percent in the medica-
tion group. Thus, the higher pro-
gression rates and surgical rates in
the medication group suggest some
patients in the medication group may
have taken their medications only
at the time of study visits and had
higher IOP between visits, leading to
progression and the need for surgery.

Time for a Change

At this point, I hope you're con-
vinced that primary SLT offers a bet-
ter quality of life than medical therapy
for many of our patients. When I de-
cided 10 years ago that I wanted my
patients to benefit from primary SLT,
I encountered key barriers created by
what I call the four “Ts”: Time; Talk;
Transience; and Timing. Here’s how
I overcame them to provide primary
SLT to more than 90 percent of my
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newly diagnosed patients.

® The Time issue. Time is pre-
cious, especially when we’re face-
to-face with our patients. Many oph-
thalmologists have told me that it
just takes too much time to discuss
SLT versus meds. It’s far easier and
faster to write a prescription for a
prostaglandin analogue. This is true.
However, those of you who perform
MIGS have decided that the discus-
sion time is worth investing to reduce
or eliminate your patient’s glaucoma
medication burden at the time of
cataract surgery. And those of you
who implant premium IOLs have
decided that the discussion time for
these upgrades is worth investing
to improve quality of life through
spectacle independence. Treat your
SLT discussion the same way—if you
believe it’s the right thing to do (like
MIGS and/or premium IOLs), you'll
find the time to discuss doing it.

e The Talk issue. How we talk to
our patients about SLT determines
their interest in the treatment. My
informed consent discussion has
evolved over time in concert with
my attitudes toward SLT. Initially, I
presented SLT as an alternative to
the standard approach of medical
therapy, which—in the early days—
it was. Not surprisingly, fewer than
5 percent of my patients opted for
SLT. Who wants to deviate from the
standard of care? Over time, I came
to believe that these treatment op-
tions were equal in quality and that
I should present them accordingly.
When I began telling patients that
we have two good treatment options,
described them both, and asked
which they preferred, about a quar-
ter of my patients opted for SLT.

As my own experience with SLT
grew—both in the clinical and the
research arenas—I came to believe
(in all the ways described above) that
SLT was better than medications for
most patients (which is why most

(Continued on page 54)
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Don’t Give Up on Meds
(Continued from page 50)

limited to Alaska, Kentucky, Louisiana and Oklahoma.
A substantial change in practice patterns would have to
occur for optometrists to refer all newly diagnosed glau-
coma patients to ophthalmologists for laser surgery. The
social and economic barriers would likely be difficult to
resolve.

Finally, while I see compelling evidence that the laser
can be equally effective, at least initially, and for offer-
ing secondary benefits, we need to make sure we don't
dismiss the utility of medications. Some patients won't
respond to SLT, or the efficacy will diminish over time.

How Long?

One final thought to close my side of this debate:
Even if we reach a consensus on SLT-first treatment,
we’re introducing evidence-based changes that may take
many years to adopt. I'm reminded of a classic paper
that shows us that 17 years typically passes between the
time when meaningful research calls for evidence-based
changes in patient care and the time when those changes
reach clinical practice.'” So, what are we waiting for?
Go ahead. Adopt first-line SLT for most patients newly
diagnosed with glaucoma or ocular hypertension. But re-
member the many barriers, including several that aren’t
under our control at this point. REVIEW

Dr: Fechtner is professor and chair of Ophthalmology
and Visual Sciences at SUNY Upstate Medical University
in Syracuse. He has published widely on medical therapy
for glaucoma, but is thankful to have an SLT laser down

the hall.

Dr. Fechtner consults with Aerie and Nicox.
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Time to Stop the Drops
(Continued from page 52)

of us ophthalmologists would want primary SLT for
ourselves). Once I started sharing with patients that I
would select SLT for myself if T had their eyes, patients
rarely chose medical therapy. After all, who would want
a different treatment than the one the doctor would
want for himself? For those of you who may view this
approach as too paternalistic for the new age, ask your-
self this: If you had cancer, would you want your on-
cologist to offer you treatment options without ranking
them best to worst and let you pick one, or would you
want her to succinctly synthesize everything she knows
about cancer and its treatment by telling you what she
thinks is the best option for your cancer?

e The Transience issue. SLT wears off over time,
typically within a few years for most patients. SLT can
be safely repeated, however, and restores IOP to the
same level achieved by the first SLT. There are no
reports in the peer-reviewed literature of unique com-
plications of repeat SLT after 20 years of its use. If the
fact that SLT isn’t permanent keeps you from using it,
remember that prostaglandin analog therapy wears off
too, every day, and has to be repeated every day as well.
My patients understand that sitting still for five minutes
every few years is preferable to sitting still for five min-
utes every day for self-administration of drops.

e The Timing issue. Once you start doing SLT, you'll
find that popping in and out of the laser suite can dis-
rupt the flow of a busy day. Here’s my pearl: The first
three appointments in every one of my clinic schedule
templates are laser slots. I perform them all up front,
at the start of the clinic session, so I can then remain
focused on patient flow and stay on schedule.

It’s Time

In the glaucoma world, 2020 is the age of enLiGHT-
enment. The time is right for a paradigm change. Our
patients are well-informed, and their expectations have
never been higher. We have data to support an evolu-
tion in practice patterns. Let’s make it happen. REVIEW

Tony Realini, MD, MPH, is a professor of ophthal-
mology and glaucoma fellowship director at West Vir-
ginia University in Morgantown. He has no financial
relationships with any SLT manufacturers.
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Product News

New Forceps for Tough
0L Implantations

f you’re looking for assistance with

placing IOLs in eyes with little or
no capsular support, Bausch + Lomb
says its new 25-gauge Scleral Fixation
Forceps, part of the company’s Pin-
nacle 360 instrument line, can help.
The new device aids in the place-
ment of scleral-sutured posterior
chamber lenses, the company says.

As with all B+L Pinnacle 360 in-
struments, the
new forceps
feature er-
gonomic 360-degree actua-
tion and glare-free tips that
undergo a patented fine-wire
process to create microser-
rated edges that promote traction,
B+L says. For information, visit
bauschretina.com.

Catalys Upgrades Its Software

Johnson & Johnson Vision recently
collaborated with Cassini Technolo-
gies on a software upgrade that helps
make managing astigmatism easier
for users of J&J's Catalys femtosec-
ond laser. The companies say the
new software simplifies astigmatism
management workflow and increases
operational efficiency.

The improvements include ad-
vanced visualization that provides
full-volume, 3-D, high-resolution
and streaming optical coherence to-
mography imaging, a built-in nomo-
gram for arcuate incisions, and the

This article has no commercial sponsorship.

B+L’s new 25-ga.
forceps.

addition of iris registration for auto-
matic cyclorotation compensation,
the companies say.

For information, visit jjvision.com.

Ngenuity Improves Your View

Alcon recently launched an up-
grade for its heads-up 3-D viewing
system, Ngenuity. The company says
the system’s 1.4 upgrade streamlines
the setup for Datafusion, (which
integrates the com-
pany’s Con-

stellation

vitreoreti-
nal surgery
system with Ngenuity),
and allows retinal surgeons to track
surgical parameters in real-time. The
company says the upgrade also sup-
ports operating-room spacing and
setup to minimize the risk of spread-
ing coronavirus.

This latest version of the Ngenu-
ity System will also be available for
the anterior segment in late July, the
company says.

The new features for cataract sur-
geons will include a display of the
Centurion Vision System’s surgical
parameters for real-time surgical
feedback, as well as a view of the data
from the ORA VerifEye+ intraopera-
tive aberrometer and the aberrom-
eter’s reticle.

For more information on the Nge-
nuity, visit https:/professional.myal-

con.com/vitreoretinal-surgery/visual-
ization/ngenuity-3d-system/.

An Infusion of Lens Comfort

Bausch + Lomb recently received
U.S. Food and Drug Administration
approval for its new daily disposable
silicone hydrogel (SiHy daily) contact
lens, the B+L Infuse.

The company says the new contact
lens is composed of a next-genera-
tion lens material it calls kalifilcon A.
Bausch says kalifilcon A is designed to
help contact lens wearers who usually
complain of contact lens dryness.

The company says that the lens
makes use of B+Lis latest proprietary
contact lens technologies to offer “out-
standing breathability for healthy lens
wear while providing exceptional all-
day comfort and high-definition op-
tics.”

The new Infuse contact lens is ex-
pected to be available in the second
half of 2020, according to the company.

(Continued on page 62)
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‘Research Review‘

Risk Factors for AMD
After Cataract Surgery

Arecent study sought to identify
possible pre-, peri- and postopera-
tive risk factors for wet AMD after cat-
aract surgery. The cohort study pulled
2010 to 2017 data from two Swed-
ish registers that included patients
who had undergone treatment for wet
AMD a year or more after cataract
surgery. The researchers compared
eyes with and without preoperative
AMD that had undergone cataract
surgery and were later treated for wet
AMD to eyes not treated within the
study period. Characteristics such as
age, gender, use of a blue light-block-
ing IOL, preop VA, ocular comor-
bidities, posterior capsule rupture,
date of cataract surgery and date of
AMD treatment initiation were also
analyzed.

The researchers found that the only
independent factor associated with
postoperative wet AMD treatment
in both groups was female sex (67.3
percent versus 58.8 percent, p<0.001,
and 66.4 percent versus 60.6 percent,
p=0.001, respectively). In eyes with-
out preoperative AMD, older age was
an independent factor (78.4 +6.5 ver-
sus 73.4 £9.6 years, p<0.001).

Blue-light-blocking IOL use
seemed to decrease the likelihood of
developing wet AMD after cataract
surgery, but this wasn’t statistically
significant in eyes with preoperative
AMD. The researchers noted any
protective effect against developing
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wet AMD after cataract surgery from
a blue light-blocking IOL must be
very small.

Acta Ophthalmology 2020 June 23.
[Epub ahead of print]

Westborg |, Albrecht S, Granstam E, et al.

Time Between Exams Tied to
Neovascularization Severity

A retrospective, observational study
involving 55 patients diagnosed with
unilateral Type 3 neovascularization,
who later developed neovasculariza-
tion in the fellow eye, was conducted
at the Konyang University College
of Medicine in Seoul, South Korea.
The study sought to uncover any as-
sociation between two factors: how
much time passed between the pre-
vious visit and the visit at which the
problem in the fellow eye was discov-
ered (the “examination interval”); and
the best-corrected visual acuity and
degree of deterioration in that fellow
eye when the neovascularization was
discovered.

The data showed that there were
significant associations between the
length of the examination interval and
both the BCVA and degree of deterio-
ration in the fellow eye (p=0.005 and
p=0.001, respectively). Other findings
included:

e The mean interval between the
previous visit and the discovery of
neovascularization in the fellow eye

was 4.8 £2.2 months (range: 2 to 10
months).

e The time between the initial di-
agnosis of the first eye and the diag-
nosis of the fellow eye was 22.7 +17.5
months.

e Patients were instructed to return
to the hospital if they noticed visual
deterioration, but only half of the pa-
tients recognized deterioration if it
was less than three lines, suggesting
the importance of monitoring by a
health care professional.

The authors state that this result
suggests the need for frequent fel-
low-eye examinations in patients with
unilateral Type 3 neovascularization.
(The authors note that a high inci-
dence of bilateral involvement is char-
acteristic of Type 3 neovasculariza-
tion, and preserving the visual acuity
in the fellow eye is closely associated
with patient quality of life.)

The researchers postulate that a
home monitoring system that’s able
to detect changes in visual function
associated with choroidal neovascu-
larization could provide a practical
means to reduce this interval without
burdening the patient with extra visits.

Retina 2020;40:7:1255-61.
Kim JH, Kim JW, Kim CG, et al.

MERLOT Turns Sour

Researchers tasked with assessing
the efficacy and safety of epimacu-

This article has no commercial sponsorship.



lar brachytherapy for chronic, ac-
tive, neovascular nAMD report that
EMB is ineffective as an adjunctive
treatment when combined with anti-
VEGEF therapy.

The device trial, called the Macular
Epiretinal Brachytherapy vs Ranibi-
zumab (Lucentis) Only Treatment
(MERLOT), was conducted at 24 Na-
tional Health Service hospitals across
the United Kingdom. Individuals who
had nAMD and received intravitreal
ranibizumab were enrolled between
2009 and 2012, and were randomized
2:1 and stratified by lens status and
angiographic lesion type to receive ei-
ther EMB plus as-needed ranibizum-
ab, or just as-needed ranibizumab
monotherapy. Participants were fol-
lowed up monthly for 24 months and
then assessed at final visits at month
36. Analyses followed the intent-to-
treat approach.

Interventions included pars plana

vitrectomy with 24 Gy EMB plus as-
needed ranibizumab vs. as-needed
ranibizumab monotherapy.

Coprimary outcomes were the
number of as-needed ranibizumab
injections and the mean change in
Early Treatment Diabetic Retinopa-
thy Study best-corrected visual acu-
ity, with a noninferiority margin of -5
ETDRS letters.

Secondary outcomes were the per-
centage of participants losing fewer
than 15 ETDRS letters and gaining
zero or more, or 15 or more ETDRS
letters and the mean change in an-
giographic total lesion size, choroi-
dal neovascularization size and fo-
veal thickness on optical coherence
tomography.

Of 363 participants, 329 (90.6 per-
cent) completed 24 months of fol-
low-up (222 participants in the EMB
group and 107 in the ranibizumab
group). Here are some of the findings:

e The mean BCVA change was
-11.2 ETDRS letters in the EMB
group and -1.4 letters in the ranibi-
zumab group, with a difference of 9.8
ETDRS letters.

e In the EMB group, 65.6 percent
of participants (160 of 244) lost fewer
than 15 letters vs. 86.6 percent (103 of
119) in the ranibizumab group, with
a statistically significant difference of
21 percent.

Investigators say that, despite the
acceptable safety of EMB, it didn’t
reduce the number of ranibizumab
injections and was actually associated
with worse visual acuity than anti-
VEGF treatment alone. They con-
clude that these results don't support
EMB use as an adjunct treatment for
chronic, active nAMD.

JAMA Ophthalmol 2020; July 09.
[Epub ahead of print].

Jackson TL, Soare C, Petrarca C, et al.
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Pediatric Patient

A Review of Advances 1n

Myopia Management

Researchers and clinicians alike are working together to help
stem the rising tide of myopia across the globe.
Barry N. Wasserman, MD, Tara Franz, 0D, and Nidhi Rana, MS, OD, FAAO

Philadelphia

yopia is an increasingly preva-

lent refractive disorder which
can ultimately lead to vision loss. An
estimated 28.3 percent of the world’s
population is myopic and 4 percent of
the world population has high myopia
(greater than -5 D). This percentage
is even higher among the East Asian
population.! High myopia can lead
to visual impairment and vision loss
from glaucoma, cataracts, retinal de-
tachment and choroidal neovascular-
ization.? This public health burden
is likely to increase over time, with
one study projecting that the preva-
lence of myopia will increase to 49.8
percent by 2050 and high myopia to
increase to 9.8 percent.!

Over the past decade, much re-
search has been done on slowing the
progression of myopia, and there are
now several effective treatment op-
tions. This review will highlight the
latest treatment options available.

Myopia Progression

Myopia often progresses as a re-
sult of axial lengthening. Proposed
pathophysiology involves some level
of defocus which sets off a chemi-
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cal cascade of neurotransmitters that
signal the eye to elongate. Specifically,
peripheral light rays focus behind the
retina, creating relative hyperopic pe-
ripheral refractive error (hyperopic
defocus).>® As a result, some opti-
cal myopia treatments are designed
to stimulate myopic defocus. Other
treatments discussed—outdoor sun-
light and atropine—are thought to
work directly on the neurochemical
cascade.”

Spectacle Correction

Glasses, utilizing various designs,
have been studied for inhibiting my-
opia progression. In the Control of
Myopia Evaluation Trials, COMET
and COMET 2, protocols were based
on the theory that myopic progression
could be controlled by relaxing ac-
commodative effort. However, these
studies showed that progressive addi-
tion lenses were not clinically effec-
tive at slowing progression.”

A recent study from Hong Kong
showed some success with a differ-
ent spectacle design. A lens called
the Defocus Incorporated Multiple
Segments (DIMS) spectacle lens is

designed to induce myopic defocus.
This lens has a central 9-mm zone for
distance viewing, with multiple seg-
ments of +3.5-D defocus surrounding
the central zone. The design is based
on the theory of creating peripheral
defocus (i.e., myopic defocus) to in-
hibit myopic progression instead of
relaxing the accommodative system.
Although this study was done solely
on Chinese children, the results from
a two-year, randomized trial were
promising: Axial myopia progression
was reduced by 0.55 £0.09 D."

This study’s generalizability is
limited due to its homogenous pa-
tient sample, and further studies are
needed to determine the lens’ true
ability to limit myopia progression
across ethnic populations. Since par-
ents tend to understand the benefits
of glasses and myopic children already
wear them, it’s possible that a myopia-
control spectacle lens may be met
with less resistance than other forms
of treatment.

Outdoor Sunlight

Time spent outdoors has been
shown to have a modest effect on

This article has no commercial sponsorship.



reducing myopia progression. One
study in a Chinese population showed
that an increase of 40 minutes/day
of outdoor time during school was
enough to have an effect: The cu-
mulative incidence of myopia was
39.5 percent in the control group vs.
only 30.4 percent in the intervention
group after three years. In children
who already had myopia, however, the
change in refractive spherical equiva-
lent was only 0.17 D between groups,
with no difference in axial length.'?
A separate one-year study done in
Taiwan showed a modest effect (a re-
duction of 0.12 D) with 11 hours per
week of increased outdoor time. This
study also demonstrated myopia con-
trol, even in a lower-light-intensity
environment.'?

Although incorporating outdoor
sunlight is cost-effective and easy for
parents to understand, the implemen-
tation has been challenging. In the
studies, even though parents were
instructed to increase outdoor time
at home, the compliance was poor. In
addition, the effect of myopia control
was modest in the three-year study.
These studies also have limited gen-
eralizability due to their patient popu-
lation. More studies are required to
determine the long-term reduction
in myopia progression across differ-
ent ethnic populations. It’s for these
reasons that increasing outdoor time
for children would be most effective
as an adjunct, rather than a primary,
treatment option.

Low-dose Atropine

Treatment with low-dose atropine
has become a more popular treatment
option following the results of the At-
ropine for the Treatment of Myopia
studies, ATOM 1 and ATOM 2. In
these studies, investigators used doses
of atropine that were low enough to
avoid photophobia and near vision
blur, yet could also control myopic
progression over time. Specifically,

Figure 1. The fluorescein pattern seen with
an orthokeratology lens demonstrating the
reverse geometry design. The central part of
the lens flattens the cornea which causes the
fluorescein to pool in the mid-peripheral area
where the cornea thickens.

ATOM 2 demonstrated that the
0.01% concentration was most ef-
fective for myopia control after five
years, when taking into consideration
the effect following treatment cessa-
tion and side-effect profile (SE pro-
gression of -1.38 £0.98 D; axial length
progression of 0.75 £0.48 mm).*
However, within the past year, the
Low-Concentration Atropine for
Myopia Progression (LAMP) study
demonstrated that a higher concen-
tration of atropine could have a more
profound effect than lower concen-
trations. After two years, children
treated with 0.05% atropine were
found to have less myopic progres-
sion and less axial lengthening com-
pared to 0.01% (spherical equivalent
refraction progression of -0.55 +0.86
D vs. -1.12 £0.85 D and axial length
progression of 0.39 +0.35 mm vs. 0.59
+0.38 mm)."* However, the LAMP
study is still ongoing and the effects of
treatment cessation remain unknown.
A major benefit of atropine is that
it’s effective and easy to implement
for parents of young children. Also,
studies have shown that these rela-
tively low doses have minimal side
effects. However, long-term data in
regards to toxicity to ocular structures
is not yet available. Additionally, the
price of the drug may be a barrier for
some patients: A month’s supply of a

=
Q
=
S
&
)
s
=)
172
=
<)
S
S
S

low dose of atropine has to be com-
pounded and can cost up to $50 for
a bottle if not covered by insurance
(totaling $600 per year). Increased
availability in non-compounded
forms, which would be possible with
some changes from the pharmaceuti-
cal industry, or improved insurance
coverage for these medications could
decrease the therapy’s cost-barrier for
families.

Contact Lenses

Researchers and clinicians have
been exploring ways that contact lens-
es can help suppress an eye’s drift
toward nearsightedness.

e Orthokeratology. Until very re-
cently, orthokeratology contact lenses
were the only lenses regularly used
for myopia control. These rigid lens-
es are worn overnight and removed
in the morning. While the patient is
sleeping, the lens flattens the central
cornea by epithelial cell compression
(See Figure 1). This corneal shape
change temporarily reduces myopic
refractive error, allowing the patient
to see clearly during the day with-
out the lenses. This can be an advan-
tage for patients in sports, especially
watersports. As the central cornea
flattens, the mid-peripheral cornea
simultaneously thickens, which cre-
ates peripheral myopic defocus. This
myopic defocus is thought to inhibit
axial lengthening, thereby inhibiting
myopic progression overall.

A recent literature review found
that orthokeratology lenses reduced
axial elongation by 50 percent over
a two-year period (a change of
0.30 mm in the treatment group vs.
0.60 mm in a control group).”” In
these studies, there wasn’t sufficient
data on a washout period. Therefore,
the authors of the study couldn’t de-
termine if there was a rebound effect
(as happened with some doses of atro-
pine) after treatment cessation.

There are several concerns to ad-
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Figure 2. The design of the MiSight contact lens. Myopic correction zones are shown
in light purple, whereas the defocus zones or treatment zones (using plus power) are
shown in dark purple. Light rays passing through the central correction zone land on
the fovea, allowing for clear distance vision, whereas rays going through the periph-
eral treatment zones land in front of the retina, creating myopic defocus.

dress with orthokeratology treat-
ments. One drawback is that these
lenses aren’t covered by insurance.
The initial orthokeratology fitting
process and contact lenses generally
range from $1,000 to $2,000, but can
be as high as $4,000. Additionally, this
is a niche treatment, so the patient
must search for an eye-care provider
who is specially trained to {fit these
lenses.

There are other restrictions that can
prove to be prohibitive for this form of
treatment: The lenses must be worn
for eight hours for full correction, and
they will only correct up to 6 D of
myopia, due to the limits of epithelial
cell compression. Also, while adverse
events are rare due to the high oxygen
permeability of the lenses, microbial
keratitis can occur with poor hygiene
and poor compliance.'® This may be a
considerable barrier for children, in
whom ulcerative keratitis could lead
to permanent vision loss.

® MiSight Lens. CooperVision
is in the process of launching the
first FDA-approved daily wear con-
tact lens for myopia control, called
MiSight. The dual-focus design of this
contact lens creates myopic defocus
to inhibit myopia progression (See
Figure 2 for design details).

The company’s three-year clinical
trial showed a reduction in myopic
progression of 0.73 D and axial length
reduction of 0.32 mm at three years
compared to the control group. In
stark contrast to the orthokeratology
lenses, which are hard and worn while
sleeping, this lens is a daily disposable
made from a material similar to the
Proclear 1-Day contact lens. There
were no serious adverse events (e.g.,
microbial keratitis) during the three-
year study, and wear-time averaged 13
hours per day for the lens.'® While this
is the first randomized clinical trial
done with this lens, there have been
similar results for other dual-focus
contact lens designs."”

The MiSight clinical trial is ongoing
and will continue for seven years. At
the end of the study, the authors hope
to be able to assess the long-term my-
opia control and safety profile of the
lens, as well as any rebound effect
after treatment cessation. This study
also included a more heterogeneous
demographic to better understand
myopia control across different eth-
nicities.

There are barriers to this treatment
similar to orthokeratology. In order to
fit the MiSight lens, the practitioner
must be certified through a training
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program (launched in the spring of
2020). Lenses are only available to
practitioners who have completed the
certification process. The lens-fitting
process is similar to orthokeratology:
There’s a charge for the fit, the lenses
and any follow-up care required. Un-
fortunately, the lenses are not covered
by insurance and the cost is similar to
orthokeratology lenses.

In conclusion, multiple treatment
options are currently available to slow
the progression of myopia in pediatric
patients. Optical defocus spectacles
and contact lenses, orthokeratology
and low-dose atropine all show simi-
lar results in the reduction of myo-
pic progression and a reduction of
axial lengthening. The practitioner
must decide on the most appropriate
option(s) for each patient.

There was less myopic reduction
with outdoor sunlight alone. There-
fore, it may be appropriate to en-
courage additional outdoor sunlight
exposure in patients who are still em-
metropic, or as an adjunct therapy to
one of the other options.

Low-dose atropine may be a prefer-
able treatment in young patients, as
parents may be hesitant to start con-
tact lenses at an early age. However,
adverse effects are rare with contact
lenses in children, and the new dai-
ly disposable lens option may make
it easier for children and parents to
maintain proper hygiene. In the fu-
ture, a spectacle lens option may be
available, and it may be more widely
embraced than contact lenses, if the
dual-focus design is introduced in the
United States.

All of these treatment options for
myopia progression currently come
with some financial burden for the
family, so education and discussion
with parents is crucial when selecting
the appropriate treatment plan for the
patient. REVIEW

Dr. Wasserman is a clinical instructor
(Continued on page 62)
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The XyCam RI doesn’t require dilation or contrast dyes to provide
dynamic views of the retinal circulation.

New Blood in Retina

If you've been searching for a new way to visualize retinal
blood flow, the new XyCam RI from Vasoptic Medical
may be worth a look.

The company describes the device as a non-invasive
retinal imager designed to capture and provide dynamic
blood flow information for clinical use. It doesn’t need
contrast dyes or pupil dilation to get an image, and the
company says it uses a less-intense light source than some
other units in order to make the exam easier for the pa-
tient. Vasoptic adds that the XyCam RI enables ophthal-
mologists to rapidly assess the vascular status of the retina.
For more information on the XyCam RI, visit

vasoptic.com.

Supplement Your Patients’ Eye Health

MacuHealth recently announced a new patented carot-
enoid formulation for use in its nutritional supplement for-
mulation of lutein, zeaxanthin and meso-zeaxanthin. The
new upgrade is called Micro-Micelle Technology.

The company says the enhancement, which is actu-
ally a formulation process, increases the bioavailability
levels of nutrients in the eye. MacuHealth explains that, by
providing the carotenoids in their free form (the original
MacuHealth product) and then enhancing their stability
and solubility via the addition of acetates, the carotenoids
are effectively incorporated into micromicelles. The com-
pany says that the result is an increase in the capture of
carotenoids by cells, an improvement in absorption and
bioavailability and an ultimate increase in carotenoid con-
centration in the target tissue.

MacuHealth says that this effect was borne out by its
recent study that found that patients receiving the new
supplement showed “statistically significant improvements
in carotenoid concentrations at the target tissue (by Macu-
lar Pigment Optical Volume) and skin carotenoid scores.”

For information about the new supplement, visit
macuhealth.com.



Resident Case Series
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A painless nodule brings an 18-year-old man to Wil Bye’'s Ocular
Oncology Department.

Marisa Schoen, MD, Tatyana Milman, MD, Sara E. Lally, MD, Carol L. Shields, MD

Presentation

An 18-year-old Caucasian male presented with a painless nodule in the superior medial canthus (See Figure 1). The
patient denied vision changes, diplopia or rapid growth of the lesion. The patient first noticed the mass 11 months
prior and initially saw his primary medical doctor, who referred the patient to an ophthalmologist. Four months later,
on ophthalmic examination, he was diagnosed with allergic conjunctivitis. Allergy eye drops and warm compresses
were prescribed twice daily for a month with no improvement. On follow-up, orbital imaging was recommended.
Computed tomography revealed a well-circumscribed, extraconal mass within the superonasal left orbit, measuring
24 mm x 12 mm x 17 mm and without involvement of the extraocular muscles, but with mass effect on the medial rec-
tus muscle and globe. The CT attenuation of approximately 60 Hounsfield
units suggested a solid or complex cystic mass. Magnetic resonance imag-
ing demonstrated intermediate T2 and T1 signal and fairly homogeneous
contrast enhancement with no cystic spaces or fluid levels within the mass
(See Figure 2). The patient was referred to the Wills Eye Hospital Ocular
Oncology Department for further management.

Medical History

There was no relevant past medical, ocular history or prior surgery. There Figure 1. External photograph demonstrating
superonasal fullness of the left orbit and slight

ptosis.

was no trauma to either eye. Family history was noncontributory.

Examination

Ocular examination demonstrated visual acuity of 20/30 (PH 20/20-1)
in the right eye and 20/30 (PH 20/20) in the left eye. Pupils were equal,
round and reactive bilaterally with no afferent pupillary defect. Intraocular
pressures were 10 and 13 mmHg OD and OS, respectively. Color plates
were full in both eyes. Extraocular motility was full OU. Visual fields were
full to confrontation OU. External examination showed a non-tender, non-
erythematous palpable mass measuring approximately 20 mm x 15 mm at
the left medial orbital rim, with displacement of the globe inferotemporally
and 2 mm ptosis of the left upper eyelid. Hertel exophthalmometry showed
no proptosis. Anterior segment and funduscopic examination were normal

Oou.

Figure 2. T1-weighted MRI in the coronal (A)
and axial (B) planes without contrast showing
a well-circumscribed extraconal lesion that
demonstrates isointensity to the extraocular
muscles and cerebral cortex, and shows fairly

What is your diagnosis? What further workup would you pursue? homogeneous enhancement with contrast (C,

The diagnosis appears on p. 64. D).
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Workup, Diagnosis and Treatment

Given the radiographic appearance and painless, chron-
ic, slow-growing nature of the lesion, the most likely diag-
nosis was felt to be orbital cavernous hemangioma versus
dermoid cyst; however, other etiologies such as orbital
lymphoma or rhabdomyosarcoma couldn’t be ruled out.

The patient underwent left orbitotomy through an up-
per eyelid crease incision, with complete removal of the
tumor followed by intraorbital injection of sub-Tenon’s
kenalog (See Figure 3). The tumor was noted to be adher-
ent to surrounding structures.

Microscopic examination (Figure 4) showed a well-
circumscribed mass composed of cells with spindle nuclei
in a variably cellular arrangement, without nuclear over-
lapping, with intervening foci of keloidal coarse collagen.
Prominent vascular channels—both small and capillary-
sized and large, branching, hyalinized (hemangiopericyto-
ma-type)—were present throughout the lesion. Scattered
lymphocytes and occasional lymphoid aggregates were
also noted. Immunohistochemical stains showed that the
neoplastic cells express diffusely STAT-6 (nuclear stain-

Figure 3. Anterior eyelid crease incision with orbitotomy (A) for the
removal of a well-defined soft tissue mass (B).

Discussion

ing), consistent with solitary fibrous tumor. There was no
evidence of appreciable nuclear atypia, mitotic figures or
necrosis. The Ki-67 proliferative index was 1-2 percent.

Figure 4. Solitary fibrous tumor, pathologic findings. Gross
specimen, bisected (A) appears as a well-circumscribed, vaguely
lobulated mass with a heterogeneous gray-tan, vascular, solid cut
surface. On scanning magnification (B), the tumor is composed

of haphazardly arranged cells in a “patternless pattern” within
variably collagenous stroma and variably sized vascular channels.
On higher magnification (C), the neoplastic cells have ovoid to
spindle nuclei, lack mitotic activity, and are separated by variably
dense collagen bands. Angulated, “staghorn-like” or “hemangio-
pericytoma-type” vascular channels are noted. Signal transducer
and activator of transcription (STAT-6) immunohistochemical stain
(D) is diffusely and strongly positive in the spindle cell nuclei of
the tumor. [stains: hematoxylin-eosin (B, C) and STAT6 (D); original
magnification x25 (B), x50 (C, D)]

A wide range of lesions can occur
in the orbit, and the differential di-
agnosis in children varies from that
in adults. Lesions can be classified by
tumor type; they include cystic, vas-
cular, neural (optic nerve, peripheral
nerve, meningeal), inflammatory, os-
seous and fibrocystic, myogenic, meta-
static, lacrimal gland, lymphoid, adi-
pose and histiocytic tumors. The most
common orbital tumors in children are
cystic lesions, and the most common
malignancy in children is rhabdomyo-
sarcoma.! Understanding the relative
incidence of different orbital tumors in

each age group can help elucidate the
diagnosis when used in conjunction
with the patient’s clinical history and
radiographic findings.

The most common orbital cystic le-
sion in children is the dermoid cyst.
This lesion typically forms along orbital
suture lines from epithelial cells that
become trapped during embryogen-
esis. The most common site is near
the superotemporal orbital rim near
the zygomatic-frontal suture site.>® CT
imaging typically reveals an extraconal,
well-defined mass with an enhancing
wall and non-enhancing lumen. How-
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ever, some cases may show denser ar-
eas which correspond to the accumu-
lation of keratin and other epithelial
debris within the lumen of the cyst.
MRI shows a well-defined, round to
ovoid structure with variable signal
intensity based on the material in the
lumen, and typically no enhancement
with contrast.* Histopathology reveals
the cyst lined by surface epithelium.?
A small orbital dermoid cyst can be
observed if asymptomatic; however, in
most cases, the cyst gradually enlarges
and can rupture or form a cutaneous
fistula, necessitating treatment. Treat-



ment involves complete excision of the
cyst, being careful to remove the le-
sion with the capsule intact. If the cyst
ruptures, irrigation and removal of the
cyst remnants should be performed to
minimize risk of recurrence or chronic
granulomatous inflammation.**

Vascular lesions include tumors such
as capillary hemangioma and lymph-
angioma. Capillary hemangioma is
the most common vascular tumor of
childhood.! This lesion increases in
size for the first one to two years, then
stabilizes and gradually regresses.?®
They have variable appearance on CT
and MRI, ranging from round or ovoid
circumscribed masses to irregular or
diffuse lesions that enhance with con-
trast.* Microscopic exam often shows
lobules of vascular channels and prolif-
erating endothelial cells separated by
connective tissue septa.2 Management
is aimed at preventing and treating am-
blyopia and strabismus. If vision isn’t
threatened, the lesion can be moni-
tored closely. Refraction and occlusive
patching should be implemented in
patients with amblyopia, and treat-
ment to accelerate regression of the
tumor may be considered.

Treatment options include cortico-
steroids, interferon, radiation, resec-
tion and propranolol.>* Propranolol
therapy can be used orally or topically
and has been shown to be an effective
and relatively safe option for treating
orbital and eyelid capillary hemangio-
mas.” Oral or local injection of corti-
costeroids may also be used, however,
but this is associated with risks such
as central retinal artery obstruction,
eyelid depigmentation, eyelid necrosis
and adrenal gland suppression.? Pa-
tients with concomitant cutaneous vas-
cular lesions warrant systemic workup
for associated conditions such as Kas-
sabach Merritt and PHACE (Posterior
fossa brain malformations, Heman-
giomas of the face, Arterial anomalies,
Cardiac anomalies, and Eye abnor-
malities) syndromes.”

Unlike capillary hemangioma, which

usually presents in infancy, lymphan-
gioma is a slow-growing lesion that
often goes unnoticed until later child-
hood or teenage years when sponta-
neous or traumatic hemorrhage may
occur and cause sudden, progressive
proptosis and/or periorbital soft-tissue
swelling.>® These lesions typically ap-
pear as cystic masses with hemorrhage
and varying degrees of enhancement
on CT; on MRI, they appear isointense
on T1-weighted and hyperintense on
T2-weighted images.* Histopathol-
ogy shows irregular dilated vascular
channels with delicate connective
tissue septa.2 Asymptomatic lesions
that aren't sight-threatening are typi-
cally observed, since surgical removal
is challenging and associated with a
high risk of morbidity and recurrence.
Vision-threatening lesions (e.g., caus-
ing compressive optic neuropathy) and
cosmetically unacceptable lesions may
be treated with aspiration, sclerothera-
py or surgical removal.**¢ Exploratory
orbitotomy and biopsy is warranted for
lesions that can’t be distinguished from
rhabdomyosarcoma.
Rhabdomyosarcoma is the most
common orbital malignancy of child-
hood. Patients typically present with
proptosis, globe displacement, blepha-
roptosis, eyelid/conjunctival swelling
and in some instances pain, and the
mean age of onset is 7 years.'
Rhabdomyosarcoma appear hyper-
dense on CT, isointense on T1- and
hyperintense on T2-weighted MRI
scans, and they enhance with contrast.
They usually present as solid lesions,
but can demonstrate cavitary changes
that make it difficult to differentiate
them from vascular orbital tumors.*
Erosion of surrounding bone may be
evident on imaging, reflecting the ag-
gressive nature of the neoplasm. Biop-
sy shows spindle cells with hyperchro-
matic nuclei and varying features that
delineate the lesions into four types: al-
veolar; botryoid; embryonal; and pleo-
morphic. The embryonal type is most
common, while the alveolar type is the
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most malignant.4 Prompt management
with biopsy to confirm the diagnosis is
key, followed by systemic evaluation
for metastasis, and chemotherapy and
radiation.

Solitary fibrous tumor (SFT) is a rare
fibroblastic spindle cell neoplasm that
can develop anywhere in the body, in-
cluding the orbit. It's most commonly
seen in middle-aged adults; however,
several cases have been reported in
children."™" Patients typically present
with painless, progressive proptosis or
eyelid swelling, and imaging reveals
well-circumscribed, variably vascular
contrast-enhancing lesions that gener-
ally don't produce bony changes.** On
CT, SFT appears isodense to the ce-
rebral cortex and extraocular muscles.
MRI shows lesions that are isointense
on T1- and isointense to hyperintense
on T2-weighted images.* While help-
ful in narrowing the diagnosis, these
findings aren’t specific for SFT, and
it can be difficult to distinguish SFT
from other solid orbital lesions such as
cavernous hemangioma.

Complete excision is recommend-
ed, given the unpredictable nature of
this lesion and the potential for malig-
nant transformation.**'? The protein
STATG is detectable by immunohisto-
chemistry and has been shown to be a
highly sensitive and specific diagnostic
marker for SFT."*'6 Patients should be
followed at regular intervals with post-
operative imaging, given the potential
for asymptomatic recurrence.

Previously, SFTs were considered
separate entities from other fibro-
blastic mesenchymal tumors such as
hemangiopericytomas (HPC). Further
histologic review, however, called this
classification into question. In 2011,
researchers reviewed 41 fibroblastic
orbital tumors from the Ophthalmic
Registry at the Armed Forces Insti-
tute of Pathology and demonstrated
that SFTs shared similar morphologic
and immunohistochemical features
with hemangiopericytomas, giant cell

Resident Case Series

angiofibromas and fibrous histiocyto-
mas.'” Several years later, a gene fusion
of NGFI-A binding protein 2 (NAB2)
and signal transducer and activator of
transcription 6 (STAT6) was identified
as the pathogenic mutation underlying
SFT. In normal cells, NAB2 functions
as a transcriptional repressor in the ear-
ly growth response (EGR) pathways,
which play a critical role in cell growth
and proliferation. In SFT cells, the
repressor domain in NAB2 is replaced
by the activator domain of STATG, re-
sulting in constitutive expression of the
EGR pathway and uncontrolled cell
proliferation and growth."®

Subsequent studies have demon-
strated the utility of STATG as a reli-
able diagnostic marker for SFT, with
sensitivity and specificity of 96 to 100
percent.'5!%2° Additional studies reas-
sessed the clinicopathologic behavior
of SFT, given recent advancements
in molecular testing. One study was a
retrospective review of head and neck
lesions previously diagnosed as SFT,
HPC, giant cell angiofibroma or orbital
fibrous histiocytoma. Using STATG as
an immunohistochemical marker, re-
searchers found that a greater propor-
tion of head and neck SFT arose in the
orbit than previously reported (specifi-
cally, 25 percent [22 of 88] of the cases
included in the study), and was the
second most common site after the
sinonasal tract (30 percent). They also
reported a higher rate of local recur-
rence (median time to recurrence: 19
months).?! Another study focused on
orbital SFT and found six of 21 cases
(29 percent) with a local recurrence,
with a median time to recurrence of
4.9 months. Of the six cases with local
recurrence, four were asymptomatic
and detected via surveillance imaging.
All available tissue stained positively
for both CD34 (n=21) and STAT6
(n=20)."® These studies highlight the
importance of long-term follow-up and
surveillance imaging to monitor for lo-
cal recurrence of SFT.
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In summary, a variety of lesions can
occur in the orbit in children, with the
most common being the dermoid cyst.
Orbital SFT is a rare fibroblastic mes-
enchymal tumor that’s typically seen
in middle-aged adults, but can occur
in children and should be included
in the differential diagnosis of orbital
lesions in children, as demonstrated
by our case. SFTs are typically benign
but have the propensity for local re-
currence and metastasis. Thus, close
follow-up with surveillance imaging
should be performed. REVIEW
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XIIDRA® (lifitegrast ophthalmic solution), for topical ophthalmic use teratogenicity at clinically relevant systemic exposures. Intravenous
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L (i ) ) o e human ophthalmic dose [RHOD], based on the area under the curve
Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the treatment [AUC] level). Since human systemic exposure to lifitegrast following ocu-

lar 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 1V injection to rats, from pre-mating
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 five, 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, sys-
temic exposure to lifitegrast from ocular administration is low [see Clinical
Pharmacology (12.3) in the full prescribing information]. The develop-
mental 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.

of the signs and symptoms of dry eye disease (DED).

4 CONTRAINDICATIONS

Xiidra is contraindicated in patients with known hypersensitivity 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 elsewhere 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 clinical trials of another drug and may
not reflect the rates observed in practice.

In five clinical studies of DED conducted with lifitegrast ophthalmic solu-
tion, 1401 patients received at least one dose of lifitegrast (1287 of which
received lifitegrast 5%). The majority of patients (84%) had < 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 lacri-
mation, eye discharge, eye discomfort, 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 pop-
ulation of uncertain size, it is not always possible to reliably estimate their
frequency or establish a causal relationship to drug exposure.

Rare cases of hypersensitivity, including anaphylactic reaction, broncho-
spasm, respiratory distress, pharyngeal edema, swollen tongue, and urti-
caria have been reported. Eye swelling and rash have been reported [see
Contraindications (4)].

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 (1V) administration of lifitegrast to
pregnant rats, from pre-mating through gestation Day 17, did not produce

Manufactured for:

Novartis Pharmaceuticals Corporation
One Health Plaza

East Hanover, NJ 07936

T2019-110



SHE MAY NEED MORE THAN
ARTIFICIAL TEARS TO

DISRUPT INFLAMMATION
IN.DRY EYE DISEASE"*

Her eyes deserve a change.

Choose twice-daily Xiidra
for lasting relief that can start
as early as 2 weeks.>*t
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ophthalmic solution)5%

*In some patients with continued daily use. One drop in each eye, twice daily (approximately 12 hours apart).

Xiidra is an LFA-1 antagonist for the treatment of dry eye disease. Pivotal trial data: The 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. Use of artificial tears
was not allowed during the studies. The study endpoints 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 Eye Dryness Score [EDS] on a visual analogue scale of 0 to 100).3
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 ICSS (on a scale from 0-4;
0=no staining; 4=coalescent) was recorded at each study visit. At day 84, a larger reduction in inferior corneal staining favoring Xiidra was
observed in 3 of the 4 studies.’

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

Important Safety Information

* Xiidra is contraindicated in patients with known hypersensitivity to lifitegrast or to any of the other ingredients.

® In clinical trials, 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% to 5% of the patients were blurred
vision, conjunctival hyperemia, eye irritation, headache, increased lacrimation, eye discharge, eye discomfort,
eye pruritus and sinusitis.

* To avoid the potential for eye injury or contamination of the solution, patients should not touch the tip of the
single-use container to their eye or to any surface.

* Contact lenses should be removed prior to the administration of Xiidra and may be reinserted 15 minutes
following administration.

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

Please see Brief Summary of Prescribing Information on adjacent page.

References: 1. U.S. Food and Drug Administration. Code of Federal Regulations, Title 21, Volume 5 (21CFR349). https://www.accessdata.fda.gov/
scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=349&showFR=1. Accessed April 17, 2020. 2. Jones L, Downie LE, Korb D, et al. TFOS DEWS ||
Management and Therapy Report. Ocul Surf. 2017;15(3):575-628. 3. Xiidra [prescribing information]. East Hanover, NJ: Novartis Pharmaceuticals
Corp; November 2019.
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