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This Time, Could Congress
Slay the SGR for Good?

With the clock running down on the lat-
est “patch” to the Medicare Sustained
Growth Rate (SGR), Congress next
month may finally take up whether
to scrap the formula Medicare uses
to set physician payments, but short
of that, it will probably forestall a
looming 24 percent decrease in phy-
sician reimbursements with another
patch.

In the process, Congress could
have an opportunity to delay an-
other government mandate: imple-
mentation of ICD-10 codes. While
dismantling key Affordable Care
Act components and outright re-
peal are dominating the attention of
health policy experts since Republi-
cans gained control of both houses
of Congress, physicians are more
focused on what will happen as the
latest SGR patch runs out March 31.

“The answer to SGR relief is prob-
ably what’s happened all the other
times; if the SGR doesn’t get fixed,
there will almost certainly will be a
patch and of course, it will probably
be at the last minute,” says Michael
X. Repka, MD, AAO medical direc-
tor for governmental affairs.

A better answer would be to per-
manently fix the SGR by repealing
or restructuring it. The American
College of Physicians, for example,
has called on Congress to replace
SGR with a program of incentives
for physicians to improve quality
and participate in innovative deliv-
ery systems like patient-centered
medical homes.

The current price tag for a perma-

nent SGR fix is about $144 billion,
and last year Congress was close
to doing just that but then backed
away when Democrats and the GOP
could not agree on how to pay for it,
Dr. Repka says. “In terms of getting
it fixed, I guess one would say we
have both houses that are run by a
single party; maybe there’s a better
chance of getting an agreement to
have something passed,” he says.

However, Congress must contend
with the “pay-for rule,” the Congres-
sional mandate that federal budget
cuts must offset any new spending.
If Congress can waive that and reach
agreement on an SGR fix, President
Obama would probably sign it unless
the fix taps into the Affordable Care
Act to fund it, Dr. Repka says. Both
Congressional caucuses discussed a
permanent SGR fix at their respec-
tive retreats last month, according
to Dr. Repka. “Maybe they’ll have a
plan,” he says.

Without a permanent solution,
continuous patching will only cost
more. The Congressional Budget
Office has estimated the cost of
patches over the next 10 years at
around $16 billion.

When Congress passed the SGR
patch last year, it also voted to delay
implementation of ICD-10 by a year
to October 1, 2015. A similar scenar-
io could play out again this year, says
Rob Tennant, Medical Group Man-
agement Association senior policy
adviser for government affairs. Since
last year, resistance to another delay

has hardened, led by the so-called

Coalition for ICD-10 comprised of
health insurers and health informa-
tion management groups. While the
AMA is pushing for another delay,
the MGMA has not taken a position.

The AAO does have reservations
about the ICD-10 deadline. “We
have commented before to CMS
that we thought that Oct 1 was a bad
date to do it because it was not in
synch with all the other reporting
requirements for PQRS, but that’s
more of a technical detail,” Dr. Rep-
ka says.

A New Clue to the
Trigger for AMD

New research from scientists at the Uni-
versity of Maryland School of Medi-
cine has found that tiny lumps of
calcium phosphate may be an impor-
tant triggering factor for age-related
macular degeneration. This is the
first time these mineral deposits have
been implicated in the disease, which
affects more than 10 million Ameri-
cans. The article appeared in the Pro-
ceedings of the National Academy of
Sciences.

Biochemist Richard Thompson,
PhD, along with his colleague from
University College, London, Imre
Lengyel, PhD, and a multidisci-
plinary international team studied
retinal samples from a group of el-
derly patients, some of whom had
AMD. They found that the AMD

(continued on page 8)
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Sena Biswas, PhD, and Matthew Chapin e Ora Inc., Andover, Mass.

The Scientist-Entrepreneur as CEQ

cientist-entrepreneurs often feel as
S if nobody knows their product better

than they do. They have often devel-
oped it based upon a deep understanding
of clinical practice and/or basic research,
possibly refined it with the feedback of
patients, and are many times internationally
recognized experts in their fields. Natu-
rally, they feel that they should lead a new
enterprise that is based on their products.
This feeling is accentuated when scientist-
entrepreneurs see that the alternative lead-
ers are business and finance professionals,
who may not have the same academic or
clinical background.

Most scientist-entrepreneurs we have met

are, in fact, usually the most knowledge-
able about their product and the underlying
technology around which a new company
is based. However the commercialization,
operational, managerial and financial
skills that are vital to creating a success-
ful enterprise are many times not part of a
scientist-entrepreneur’s tool box. In this article
we highlight some of the key skills required to
run a successful enterprise and the differ-
ences between these skills and—generally
speaking—the training of scientist-entrepre-
neurs. We highlight some of the practices of
successful scientist-entrepreneurs whom we
have worked with. Of course there are many
exceptions, including new physician-scientists
who have successfully brought forward new
ventures; we will simply be making general
comments that we hope are helpful for new
scientist-entrepreneurs to consider.

Commercialization

A study by Egon Zehnder International
and McKinsey & Co. showed that the single
biggest predictor of success for a CEQ is
customer impact.! At most established
biopharmaceutical companies, commercial
considerations, such as the cost-benefit
profile of the therapy, addressable market and
competitive products, are thoroughly exam-
ined prior to initiation of development. These
considerations are critical to the success of
a product or a company. Even an efficacious
drug or device may have marginal benefit if
there are cheaper alternatives and it cannot
be commercialized. Physicians are in a good
position to understand the multitude of fac-
tors—including benefit to a patient; efficacy;
safety; drop comfort; mode of administration;
convenience of dosing; container closure
systems; ease of use—and what is needed

to make the clinical decision to use one
product over another. However, making the
case for reimbursement to payers requires a
different experience base, and it is important
to take these factors into consideration during
product development. In addition, a global
focus is needed to ensure there aren’t missed
opportunities that could maximize the value of
their product outside the home market.

Finance

For an emerging life-sciences company, the
immediate customer is often the financial
community that provides capital when there
are no revenues to support the company.
Scientist-entrepreneurs are accustomed
to dealing with other scientists for access
to funding; physicians can often override
budgetary guidelines for the benefit of their
patients. These experiences are quite different
from raising capital for a new company, which
requires constant selling of the company’s
vision to business executives who have finan-
cial and investment acumen, but sometimes
different scientific or clinical experience.

When a scientist-entrepreneur is successful
in getting funding, he then has to focus on
cash management, and how that impacts se-
quencing of development activities and proper
decision-making to get to the value inflection.
In the start-up world, running out of cash has
dire consequences. Either the enterprise must
be shut down, or investors must put in addi-
tional capital to rescue the company. This often
occurs before there’s proof that the enterprise
is viable, and at the cost of major dilution to
the founder. Experienced entrepreneurs do
not want to put their investors in this position,
as it usually means a loss of faith in them as
leaders, and they are understandably intensely
focused on effective cash management. This
highlights the importance of efficient deploy-
ment of capital and ensuring every investment
is being made in activities that advance the
program to value inflection and a successful
exit. A general rule is to fail early, i.e., conduct
experiments that clarify the odds of eventual
success. Many times this is difficult for found-
ers. Investors appreciate leaders who do not
put more capital towards businesses that have
a low probability of eventual success.

Management Leadership

In a clinical environment, physicians are
expected to make tough decisions rapidly
and independently. Similarly, scientists are
rewarded for independent thinking and devel-
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oping scientific insights not apparent to their
peers. Effective business leaders, on the other
hand, are rewarded for bringing on talented
individuals and managing and leading teams
of such individuals toward common goals.
Decisions and company strategy must be
co-developed by all members of the executive
team to ensure buy-in. The most effective
entrepreneurial managers score higher on
collaborative and team-building skills than
their less-effective peers." Unilateral decision-
making, rewarded in a clinical or research
environment, can be counterproductive in the
start-up company. When independence, not
collaboration, has been rewarded throughout
their training, it is not surprising that scientist-
entrepreneurs may be surprised at the value
of a collaborative management style in the
business environment.

Operations

Bringing a new drug or device from the
bench to the clinic is a completely different
process from identifying the target and mol-
ecule in the first place. Whereas identifying a
molecule that intervenes in a novel pathway
requires scientific curiosity and imagination,
a completely different skill set is needed
for defining the target product profile up
front, up-scaling manufacturing, testing the
molecule for toxicity and navigating through
the regulatory challenges to conduct a clinical
study. Suddenly, the free-minded researcher is
confronted with quality systems, documenta-
tion requirements and other regulations. Many
researchers initially feel limited in their ability
to be creative in such an environment. In addi-
tion, almost all academic institutions educate
and train their students to become research-
ers; however, there are only very few training
programs available that teach drug develop-
ment, including regulations and processes.
Therefore, almost all successful development
professionals acquired their skills through
hands-on experiences in start-ups or large
pharmaceutical companies.

Extrinsic Barriers to Success

In addition to successfully acquiring new
skills, the scientist-entrepreneur faces long
odds that he remains CEOQ through multiple
rounds of fundraising. Numerous studies have
shown that the probability of a CEO being re-
placed increases with venture capital financ-
ing,? with reports of 80 percent of founding
CEOs being fired by the time multiple rounds
of funding are raised.® While the data is mixed
on whether companies perform better with or
without a founding CEO,? the fact remains that
most will be replaced. This may be why many



successful scientist-entrepreneurs choose to
take scientific or advisory roles in companies
they founded. This allows them to function in
roles that they are more familiar with, as well o

as found multiple companies. It also allows Th e M elkl 3 5mm MaI' kCI'
them to acquire skills and gain valuable start- (Patent #: US 8,088,134 B2)

up experience prior to taking the helm of a
start-up company.

Successful Entrepreneurs

We have had the good fortune of working
with Professor Robert Langer, ScD, of MIT, per-
haps the most successful and prolific scientific
founder in biotechnology. He is the author
of more than 1,100 patents and has started
well over two dozen companies, with over
100 products on sale or in clinical trials. Dr.
Langer has enjoyed great financial, scientific
and clinical success without ever having to be
primarily responsible for the challenges high-
lighted here. Interestingly, he is well known for
his collaborative nature and ability to motivate
individuals, two of the key characteristics of
successful entrepreneurs.

Serial entrepreneurs are good role models for
new scientists with ideas they hope to move
forward. Allowing other experienced profes-
sionals to take on the tasks that the scientist-
entrepreneur does not have experience with
or ability to focus on, and learning the keys to
repeating that success, enables the found-
ing of multiple companies. While some new
scientist-entrepreneurs (and who do not
have industry experience) have succeeded

in their first CEO role, we believe—generally i Ki h s i
speaking—it is wiser to take on advisory or * Ideal For Marking The 3.5mm Entry Site To Enter The

scientific/medical roles in the new company Vitreal Cavity Safely & Efficaciously For Retinal Surgeries,
and gain the experience required to success- Including Pars-Plana Vitrectomy & Intravitreous Injections.

fully run future endeavors. . s
e Can Be Used In The Operating Room For Vitrectomy,

Dr. Biswas is a managing director at VIMAC Or In The Office For Intravitreal Injections.

Ventl_lres, and Mr. Chapin is the senior vice e Reliable, Compared With Using A Caliber, As A Caliber Can
president of corporate development at Ora

Inc. Ora provides a comprehensive range of Be Changed In Its Measurement & The Surgeon Has

product development, clinical-requlatory and To Verify Prior To Each Use.

product consu(t/qg fU( develqp ers, Investors ¢ Reusable, Autoclaveable, Made In The USA, Guaranteed For
and buyers; clinical trial services and regula-

tory submissions; and asset and business Life, And Available For A 30-Day Surgical Evaluation Without
partnering suppo,n‘ in aphthalmology. We Obligation. See Video For More Information.
welcome comments or questions related to

this or other development topics. Please send
correspondence to mchapin@oraclinical.com.
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An image of HAP deposits, surrounded by
fat and protein. The HAP is pink.

samples contained tiny spherules
of a mineralized calcium phosphate
known as hydroxyapatite, or HAP.
HAP is common in the body—it
comprises the hard part of bones and
teeth—but it had never been identi-
fied in that part of the eye before.

AMD develops slowly over de-
cades, with the buildup of fatty pro-
tein deposits in the retina, which
cause damage by blocking the flow of
nutrients into the light-sensitive por-
tion of the eye, and of waste products
out. Scientists have known about
these deposits for over a century,
but their origins remained a mystery.
Dr. Thompson and Dr. Lengyel dis-
covered that the deposits appear to
form around the tiny bits of HAP.
Once these chunks appear, the fatty
protein material coalesces around it;
over years, these globules build up.

They discovered the possible role
of HAP by examining tissue samples
from patients using X-ray diffraction
and fluorescent staining chemicals.
“We had no idea that HAP might be
involved,” says Dr. Thompson, who
is an associate professor of biochem-
istry and molecular biology at the
school. “That’s what makes this work
so exciting. It opens up a lot of new
research opportunities.”

The researchers are looking into
the possibility of using the presence
of HAP as an early warning signal for
AMD risk with a hope that this will
aid early intervention before patients
have suffered irreversible vision loss.
Eventually, they say, it may be pos-
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sible to devise methods to reduce
HAP deposits or limit the growth
and progression of the disease. “We
think HAP plays a key role in this
process,” said Dr. Lengyel. “This is
a new explanation for how these de-
posits start.”

“This work epitomizes the school’s
mission,” said Dean E. Albert Reece,
MD, PhD, MBA, who is vice presi-
dent for Medical Affairs, University
of Maryland, and the John Z. and
Akiko K. Bowers Distinguished Pro-
fessor and Dean of the School of
Medicine. “Dr. Thompson and his
colleagues have provided new in-
sight into the deep mechanisms of
this terrible disease, and in doing so,
they have created new avenues of re-
search that have the potential to help
millions of people.”

The work was supported in part
by the Bright Focus Foundation in
the United States and the Bill Brown
Charitable Trust in the UK.

A New Tack in
Avoiding TED

A University of Michigan study reports
that patients with Graves’ disease had
a significantly reduced risk of devel-
oping thyroid eye disease after taking
statins or undergoing surgical removal
of the thyroid. The study, based on an
analysis of health-care claims data and
published in the December issue of
JAMA Ophthalmology, suggests that
physicians may, for the first time, be
able to modify their patients’ risk for
TED through medical or surgical in-
tervention.

Individuals with Graves’ disease,
an autoimmune condition character-
ized by overproduction of a thyroid
hormone, often develop TED, which
can cause bulging eyes, double vi-
sion, dry eye and in some cases, vi-
sion loss. “Previously, aside from

(continued on page 18)
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Trade Up To Keeler

Trade-in your hand-held slit lamp & get $600
towards Keeler's Advanced PSL Classic!

Powerful & Portable! .
e Precision machined aluminum chassis
¢ Advanced optics, x10 & x16 magnification
e Controllable illumination from maximum to zero
e Most Apertures and filters along with 1.mm square
light patch for assessing a/c flare

Trade-in & Special Bonus

FREE Carrying Case. Only Portable Slitlamps that
have a binocular microscope allowed as trade-in.
Offer expires March 31, 2015.

Buy Online!
keelerusa.com

OPTICS

Keeler Instruments, Inc. ® 456 Parkway ¢ Broomall, PA 19008 ¢ Tel: (800) 523-5620 * Fax: (610) 353-7814 ¢ email: keeler@keelerusa.com
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A comprehensive platform of
surgical capabilities

As the leader in femtosecond technology with
over 5 million procedures worldwide, the iFS Laser
goes well beyond LASIK flaps to enable the
creation of fully individualized incisions for all
ophthalmic procedures, including refractive, corneal,
and cataract surgery.

[ ]
Contact your AMO representative or visit I FS

www.amo-ilasik.com/iFS. ﬁdvanced Femtosecond
aser

INDICATIONS: The iFS Laser is a precision ophthalmic surgical laser indicated for use in patients undergoing surgery or treatment requiring initial lamellar
resection of the cornea and to create tunnels for placement of corneal ring segments, in lamellar keratoplasty and corneal harvesting, in the creation of a
corneal flap in patients undergoing LASIK surgery, and in the creation of a lamellar cut / resection of the cornea for lamellar keratoplasty (IntraLase-Enabled
Keratoplasty or IEK), and in the creation of a penetrating cut/incision for penetrating keratoplasty (or IEK). The iFS Laser is also indicated for use in penetrating
and/or intrastromal arcuate incisions. GONTRAINDICATIONS: Lamellar resection for the creation of a corneal flap is contraindicated in the presence of corneal
edema, corneal lesions, hypotony, glaucoma, existing corneal implant or keratoconus. IEK procedures and arcuate incisions are contraindicated in the presence
of any corneal opacity adequately dense to obscure visualization of the iris, descemetocele with impending corneal rupture, previous corneal incisions that
might provide a potential space into which the gas produced by the procedure can escape, or corneal thickness requirements that are beyond the range of

the system. WARNINGS: Check all treatment parameters for accuracy. Setting the posterior depth too deep could result in injury to other ocular structures.
Patient Interface disposables should not be reused or resterilized. PREGAUTIONS: A surgeon should have successfully completed one or more training
courses before attempting to create a corneal resection. The use of the iFS Laser for IEK procedures or for arcuate incisions is not recommended for certain
patients. Please see the Operator’s Manual for a complete listing. ADVERSE EVENTS: Possible complications resulting from LASIK flap creation include
corneal edema/inflammation, corneal pain, epithelial ingrowth, epithelial defect, infection, photophobia, flap decentration, incomplete flap creation, flap tearing
or incomplete lift-off, free cap, inflammation, thin or thick flaps, or flap striae. Arcuate incision complications include corneal edema/inflammation, corneal pain,
epithelial ingrowth, epithelial defect, infection, photophobia or coreal endothelium perforation. Transient Light Sensitivity Syndrome (TLSS) and Peripheral Light
Spectrum (PLS) have been sporadically reported and may occur following LASIK flap creation. TLSS (1% of patients) is characterized by symptoms of mild to
severe light sensitivity which manifests between 2 and 6 weeks postoperatively. PLS (.03% of patients) is a temporary phenomenon whereby patients report
the perception of a spoke-like spectrum of light in the periphery of their vision. GAUTION: Federal law restricts this device to sale, distribution, and use by or
on the order of a physician or other licensed eye care practitioner who has been trained in the calibration and
operation of this device, and who have experience in the surgical treatment and management of refractive errors.

Abbott
iFS is a trademark owned by or licensed to Abbott Laboratories, its subsidiaries or affiliates. . H
©2014 Abbott Medical Optics Inc. Santa Ana, CA 92705 2013.03.11-RF6551 Medical Optl CS



REVIEW

Technology Update

Edited by Michael Colvard, MD, and Steven Charles, MD

Mobile Apps to
Boost Productivity

New applications for documentation, organization and easy
access to data let you raise your smartphone’s 1Q.

Walter Bethke, Managing Editor

In the past several years, mobile
phones morphed from convenient
ways to communicate into virtual sec-
ond brains, allowing users to manage
all the various moving parts of their
lives more efficiently. Applications for
smartphones range from simple ones
that help you manage your contacts,
to complex apps that allow you to in-
teract with your practice’s electronic
health records system remotely.

St. George, Utah, retinal special-
ist and software developer Ken Lord
provided an evaluation of several bur-
geoning mobile apps at a new tech-
nology seminar at the most recent
American Academy of Ophthalmol-
ogy meeting. Here’s a look at several
apps that stood out, as well as an up-
date on the ophthalmology app Dr.
Lord helped develop, Eye Handbook.

CGamcard

If you've ever been at one of the
national ophthalmology meetings and
found yourself sifting through a pile of
business cards afterward in an effort
to codify all the contacts you made,
Camcard may be of use to you.

The app is designed to use optical

14 | Review of Ophthalmology | February 2015

e
£ INTSIG
. ERFE]
Michael Jones Fiooh |

INTSIG| b
Shangs
Sooul, | fineva

Business Development

123 4567 8900
Cal

Camcard reads text and numbers from
cards and zaps them to your phone.

character recognition technology to
read a business card that’s placed in
front of your smartphone’s camera.
It then places all the relevant data it
pulls off the card into a contact file. It
will populate the file’s fields with in-
formation such as the contact’s name,
place of business, mailing address,
phone number and e-mail address.
The app even has a locator feature
that will use your phone’s global posi-

tioning system to show the position of
your contacts around you.

“It works pretty well, considering
how many business cards are being
handed out at major meetings,” says
Dr. Lord. “It’s a nice way to keep track
of all the contacts you meet.”

Like any program that uses OCR
to read text, Camcard can still make
mistakes when it attempts to inter-
pret the letters and words. “Business
cards aren’t always the same, so it’s
not always perfect, but it comes pret-
ty close.” Dr. Lord says. “It will also
store the picture of the business card
for you so you can access it later if it
doesn’t recognize the fields properly.
The app’s user interface is easy to un-
derstand, though, and you can make
on—the—spot corrections to someone’s
information if you have to.”

For information, visit camcard.com.

Citrix ShareFile and XenMobile

Citrix is a software company that
makes programs for both desktop and
mobile devices that allow physicians
to access and interact with their prac-
tice’s electronic health records system
from anywhere.

This article has no commercial sponsorship.
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Individual plans and
out-of-pocket costs will vary.
Most covered bhased on lives vs
Cosopt® Cosopt® PF, and Simbrinza"

POWER: $till a reason you choose
COM B I GA N® (brimonidine farfrate/fimolol maleate ophthalmic solution) 0.2%/0.5%

INDICATIONS AND USAGE: COMBIGAN® (brimonidine tartrate/timolol maleate
ophthalmic solution) 0.2%/0.5% is an alpha-adrenergic receptor agonist with a
beta-adrenergic receptor inhibitor indicated for the reduction of elevated
intraocular pressure (IOP) in patients with glaucoma or ocular hypertension
who require adjunctive or replacement therapy due to inadequately controlled
IOP; the I0P-lowering of COMBIGAN® dosed twice a day was slightly less

than that seen with the concomitant administration of 0.5% timolol maleate
ophthalmic solution dosed twice a day and 0.2% brimonidine tartrate
ophthalmic solution dosed three times per day.

IMPORTANT SAFETY INFORMATION

CONTRAINDICATIONS: COMBIGAN® is contraindicated in patients with
bronchial asthma; a history of bronchial asthma; severe chronic obstructive
pulmonary disease; in patients with sinus bradycardia; second or third degree
atrioventricular block; overt cardiac failure; cardiogenic shock; in neonates and
infants (under the age of 2 years); in patients with a hypersensitivity reaction to
any component of COMBIGAN® in the past.

WARNINGS AND PRECAUTIONS: COMBIGAN® contains timolol maleate; while
administered topically, it can be absorbed systemically and systemic adverse
reactions to beta-blockers may occur (eg, severe respiratory reactions including
death due to bronchospasm in patients with asthma have been reported).

Sympathetic stimulation may be essential to support the circulation in

patients with diminished myocardial contractility and its inhibition by beta-
adrenergic receptor blockade may precipitate more severe failure. In patients
with no history of cardiac failure, continued depression of the myocardium with
beta-blocking agents over time can lead to cardiac failure. Discontinue
COMBIGAN® at the first sign or symptom of cardiac failure.

Patients with chronic obstructive pulmonary disease (g, chronic bronchitis,
emphysema) of mild or moderate severity, bronchospastic disease, or a history
of bronchospastic disease should not receive COMBIGAN®

COMBIGAN® may potentiate syndromes associated with vascular insufficiency.
Use caution in patients with depression, cerebral or coronary insufficiency,
Raynaud’s phenomenon, orthostatic hypotension, or thromboangiitis obliterans.

“Includes preferred, approved, and tiers 1-4, with and without step-edits, and also includes prior authorization, based on 203,671,234 total lives.

1. Managed Markets Insight & Technology, LLC, database as of December 2013.

= ALLERGAN  ©2013 Allergan, Inc., Irvine, CA 92612 ®marks owned by Allergan, Inc.  Cosoptis a registered trademark owned by Merck &
Co., Inc. Managed Markets Insight & Technology is a portfolio company of Susquehanna Growth Equity. ~ Simbrinza is a

trademark owned by Novartis AG.  www.Combigan.com APC76JV13 133031

IMPbRTANT SAFETY INFORMATION (continued)
WARNINGS AND PRECAUTIONS: (continued)

Patients taking beta-blockers with a history of atopy or severe anaphylactic
reactions to a variety of allergens may be more reactive to repeated challenge
with such allergens. Such patients may be unresponsive to the usual doses of
epinephrine used to treat anaphylactic reactions.

Although rare, timolol can increase muscle weakness in some patients with
myasthenia gravis or myasthenic symptoms.

Beta-blockers may mask the signs and symptoms of acute hypoglycemia

and clinical signs (eg, tachycardia) of hyperthyroidism. Use caution in patients
subject to spontaneous hypoglycemia or diabetics (especially those with labile
diabetes) who are receiving insulin or oral hypoglycemic agents. Carefully
manage patients who may develop thyrotoxicosis to avoid abrupt withdrawal
of beta-blockers that might precipitate a thyroid storm.

Ocular hypersensitivity has occurred with brimonidine tartrate ophthalmic
solutions 0.2% (eg, increase in I0P).

Some authorities recommend gradual withdrawal of beta-blockers due

to impairment of beta-adrenergically mediated reflexes during surgery. If
necessary during surgery, the effects of beta-blockers may be reversed by
sufficient doses of adrenergic agonists.

ADVERSE REACTIONS: The most frequent reactions with COMBIGAN®
(brimonidine tartrate/timolol maleate ophthalmic solution) 0.2%/0.5% in about
5% to 15% of patients included: allergic conjunctivitis, conjunctival folliculosis,
conjunctival hyperemia, eye pruritus, ocular burning, and stinging.

DRUG INTERACTIONS: Use caution in the co-administration of COMBIGAN®
with: antihypertensives or cardiac glycosides; beta-blockers (concomitant
use of two topical beta-blockers is not recommended); calcium antagonists
(avoid co-administration in patients with impaired cardiac function);
catecholamine-depleting drugs; CNS depressants /anesthetics; digitalis
and calcium antagonists; CYP2D6 inhibitors; tricyclic antidepressants; and
monoamine oxidase inhibitors.

Please see the Brief Summary of the full Prescribing Information on the
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COMBIGAN

(bimoniing tartrate/ imolol meeate ophthalmic solution) 0.2%/0 5%

BRIEF SUMMARY

Please see the COMBIGAN® package insert for full prescribing information.

INDICATIONS AND USAGE

COMBIGAN® (brimonidine tartrate/timolol maleate ophthalmic solution) 0.2%/0.5% is an alpha adrenergic receptor
agonist with a beta adrenergic receptor inhibitor indicated for the reduction of elevated intraocular pressure (IOP) in
patients with glaucoma or ocular hypertension who require adjunctive or replacement therapy due to inadequately
controlled I0P; the IOP-lowering of COMBIGAN® dosed twice a day was slightly less than that seen with the concomitant
administration of 0.5% timolol maleate ophthalmic solution dosed twice a day and 0.2% brimonidine tartrate ophthalmic
solution dosed three times per day.

CONTRAINDICATIONS

Asthma, COPD: COMBIGAN® is contraindicated in patients with bronchial asthma; a history of bronchial asthma; severe
chronic obstructive pulmonary disease.

Sinus bradycardia, AV block, Cardiac failure, Cardiogenic shock: COMBIGAN® is contraindicated in patients with
sinus bradycardia; second or third degree atrioventricular block; overt cardiac failure; cardiogenic shock.

Neonates and Infants (Under the Age of 2 Years): COMBIGAN® is contraindicated in neonates and infants

(under the age of 2 years).

Hypersensitivity reactions: Local hypersensitivity reactions have occurred following the use of different components
of COMBIGAN® COMBIGAN® is contraindicated in patients who have exhibited a hypersenstivity reaction to any
component of this medication in the past.

WARNINGS AND PRECAUTIONS

Potentiation of respiratory reactions including asthma: COMBIGAN® contains timolol maleate; and although
administered topically can be absorbed systemically. Therefore, the same types of adverse reactions found with systemic
administration of beta-adrenergic blocking agents may occur with topical administration. For example, severe respiratory
reactions including death due to bronchospasm in patients with asthma have been reported following systemic or
ophthalmic administration of timolol maleate.

Cardiac Failure: Sympathetic stimulation may be essential for support of the circulation in individuals with diminished
myocardial contractility, and its inhibition by beta-adrenergic receptor blockade may precipitate more severe failure.

In patients without a history of cardiac failure, continued depression of the myocardium with beta-blocking agents over
a period of time can, in some cases, lead to cardiac failure. At the first sign or symptom of cardiac failure, COMBIGAN®
should be discontinued.

Obstructive Pulmonary Disease: Patients with chronic obstructive pulmonary disease (e.g., chronic bronchitis,
emphysema) of mild or moderate severity, bronchospastic disease, or a history of bronchospastic disease [other than
bronchial asthma or a history of bronchial asthma, in which COMBIGAN® is contraindicated] should, in general, not
receive beta-blocking agents, including COMBIGAN®

Potentiation of vascular insufficiency: COMBIGAN® may potentiate syndromes associated with vascular insufficiency.
CGOMBIGAN® should be used with caution in patients with depression, cerebral or coronary insufficiency, Raynaud's
phenomenon, orthostatic hypotension, or thromboanygitis obliterans.

Increased reactivity to allergens: While taking beta-blockers, patients with a history of atopy or a history of severe
anaphylactic reactions to a variety of allergens may be more reactive to repeated accidental, diagnostic, or therapeutic
challenge with such allergens. Such patients may be unresponsive to the usual doses of epinephrine used to treat
anaphylactic reactions.

Potentiation of muscle weakness: Beta-adrenergic blockade has been reported to potentiate muscle weakness
congistent with certain myasthenic symptoms (e.., diplopia, ptosis, and generalized weakness). Timolol has been
reported rarely o increase muscle weakness in some patients with myasthenia gravis or myasthenic symptoms.
Masking of hypoglycemic symptoms in patients with diabetes mellitus: Beta-adrenergic blocking agents should be
administered with caution in patients subject to spontaneous hypoglycemia or to diabetic patients (especially those with
[abile diabetes) who are receiving insulin or oral hypoglycemic agents. Beta-adrenergic receptor blocking agents may
mask the signs and symptoms of acute hypoglycemia.

Masking of thyrotoxicosis: Beta-adrenergic blocking agents may mask certain ciinical signs (e.g., tachycardia) of
hyperthyroidism. Patients suspected of developing thyrotoxicosis should be managed carefully to avoid abrupt withdrawal
of beta-adrenergic blocking agents that might precipitate a thyroid storm.

Ocular Hypersensitivity: Ocular hypersensitivity reactions have been reported with brimonidine tartrate ophthalmic
solutions 0.2%, with some reported to be associated with an increase in infraocular pressure.

CGontamination of topical ophthalmic products after use: There have been reports of hacterial keratitis associated with
the use of muttiple-dose containers of topical ophthalmic products. These containers had been inadvertently contaminated
by patients who, in most cases, had a concurrent comeal disease o a disruption of the ocular epithelial surface.
Impairment of beta-adrenergically mediated reflexes during surgery: The necessity or desirability of withdrawal
of beta-adrenergic blocking agents prior to major surgery is controversial. Beta-adrenergic receptor blockade impairs
the ability of the heart to respond to beta-adrenergically mediated refiex stimuli. This may augment the risk of general
anesthesia in surgical procedures. Some patients receiving beta-adrenergic receptor blocking agents have experienced
protracted severe hypotension during anesthesia. Difficulty in restarting and maintaining the heartbeat has also been
reported. For these reasons, in patients undergoing elective surgery, some authorities recommend gradual withdrawal of
beta-adrenergic receptor blocking agents.

If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by sufficient doses
of adrenergic agonists.

ADVERSE REACTIONS

Clinical Studies Experience: Because clinical studies are conducted under widely varying conditions, adverse reaction
rates observed in the clinical studies of a drug cannot be directly compared to rates in the clinical studies of anather drug
and may not reflect the rates observed in practice. GOMBIGAN®: In clinical trials of 12 months duration with COMBIGAN®
the most frequent reactions associated with its use occurring in approximately 5% to 15% of the patients included: allergic
conjunctivitis, conjunctival folliculosis, conjunctival hyperemia, eye pruritus, ocular buring, and stinging. The following
adverse reactions were reported in 1% to 5% of patients: asthenia, blepharitis, comeal erosion, depression, epiphora, eye
discharge, eye dryness, eye irritation, eye pain, eyelid edema, eyelid erythema, eyelid pruritus, foreign body sensation,
headache, hypertension, oral dryness, somnolence, superficial punctate keratitis, and visual disturbance.

Other adverse reactions that have been reported with the individual components are listed below.

Brimonidine Tartrate (0.1%-0.2%): Abnormal taste, allergic reaction, blepharoconjunctivits, blurred vision, bronchitis,
cataract, conjunctival edema, conjunctival hemorrhage, conjunctivtis, cough, dizziness, dyspepsia, dyspnea, fatigue, flu
syndrome, follicular conjunctivitis, gastrointestinal disorder, hypercholesterolemia, hypotension, infection (primarily colds
and respiratory infections), hordeolum, insomnia, keratitis, lid disorder, nasal dryness, ocular allergic reaction, pharyngtis,
photophobia, rash, rhinitis, sinus infection, sinusitis, taste perversion, tearing, visual field defect, vitreous detachment,
vitreous disorder, vitreous floaters, and worsened visual acuity. Timolol (Ocular Administration): Body as a whole:
chest pain; Cardiovascular: Arhythmia, bradycardia, cardiac arest, cardiac failure, cerebral ischemia, cerebral vascular
accident, claudication, cold hands and feet, edema, heart block, palpitation, pulmonary edema, Raynaud's phenomenon,
syncope, and warsening of angina pectoris; Digestive: Anorexia, diarthea, nausea; Immunologic: Systemic lupus erythe-
matosus; Nervous System/Psychiatric: Increase in signs and symptoms of myasthenia gravis, insomnia, nightmares,
paresthesia, behavioral changes and psychic disturbances including confusion, hallucinations, anxiety, disorientation,
nervousness, and memory loss; Skin: Alopecia, psoriasiform rash or exacerbation of psoriasis; Hypersensitivity: Signs and
symptoms of systemic allergic reactions, including anaphylaxis, angioedema, urticaria, and generalized and localized rash;

Respiratory: Bronchospasm (predominantly in patients with pre-existing bronchospastic disease), dyspnea, nasal
congestion, respiratory failure; Endocrine; Masked symptoms of hypoglycemia in diabetes patients; Special Senses:
diplopia, choroidal detachment following filtration surgery, cystoid macular edema, decreased comeal sensitivity,
pseudopemphigoid, ptosis, refractive changes, tinnitus; Urogenital: Decreased libido, impotence, Peyronie’s disease,
retroperitoneal fibrosis.
Postmarketing Experience: Brimonidine: The following reactions have been identified during post-marketing use of
brimonidine tartrate ophthalmic solutions in clinical practice. Because they are reported voluntarily from a population
of unknown size, estimates of frequency cannot be made. The reactions, which have been chosen for inclusion due to
either their seriousness, frequency of reporting, possible causal connection to brimoniding tartrate ophthalmic solutions,
or a combination of these factors, include: bradycardia, depression, irtis, keratoconjunctivitis sicca, miosis, nausea, skin
reactions (including erythema, eyelid pruritus, rash, and vasodilation), and tachycardia. Apnea, bradycardia, hypotension,
hypothermia, hypotonia, and somnolence have been reported in infants receiving brimonidine tartrate ophthaimic
solutions. Oral Timolol/Oral Beta-blockers: The following additional adverse reactions have been reported in clinical
experience with ORAL timolol maleate or other ORAL beta-blocking agents and may be considered potential effects of
ophthalmic timolol maleate: Allergic: Erythematous rash, fever combined with aching and sore throat, laryngospasm
with respiratory distress; Body as a whole: Decreased exercise tolerance, extremity pain, weight loss; Cardiovascular:
Viasodilatation, worsening of arterial insufficiency; Digestive: Gastrointestinal pain, hepatomegaly, ischemic colitis,
mesenteric arterial thrombosis, vomiting; Hematologic: Agranulocytosis, nonthrombocytopenic purpura, thrombocytopenic
purpura; Endocring; Hyperglycemia, hypoglycemia; Skin: Increased pigmentation, pruritus, skin initation, sweating;
Musculoskeletal: Arthralgia; Nervous System/Psychiatric: An acute reversible syndrome characterized by disorientation
for time and place, decreased performance on neuropsychometrics, diminished concentration, emotional lability, local
weakness, reversible mental depression progressing to catatonia, slightly clouded sensorium, vertigo; Respiratory:
Bronchial obstruction, rales; Urogenital: Urination difficulties.
DRUG INTERACTIONS
Antihypertensives/Cardiac Glycosides: Because COMBIGAN® may reduce blood pressure, caution in using drugs
such as antihypertensives and/or cardiac glycosides with COMBIGAN® is advised. Beta-adrenergic Blocking
Agents: Patients who are receiving a beta-adrenergic blocking agent orally and COMBIGAN® should be observed
for potential additive effects of beta-blockade, both systemic and on intraocular pressure. The concomitant use of two
topical beta-adrenergic blocking agents is not recommended. Calcium Antagonists: Caution should be used in the
co-administration of beta-adrenergic blocking agents, such as COMBIGAN® and oral or intravenous calcium
antagonists because of possible atrioventricular conduction disturbances, left ventricular failure, and hypotension. In
patients with impaired cardiac function, co-administration should be avoided. Catecholamine-depleting Drugs: Close
observation of the patient is recommended when a beta blocker is administered to patients receiving catecholamine-
depleting drugs such as reserpine, because of possible additive effects and the production of hypotension and/or
marked bradycardia, which may resut in vertigo, syncope, or postural hypotension. CNS Depressants: Although
specific drug interaction studies have not been conducted with COMBIGAN® the possibility of an additive or potentiating
effect with CNS depressants (alcohol, barbiturates, opiates, sedatives, or anesthetics) should be considered. Digitalis
and Calcium Antagonists: The concomitant use of beta-adrenergic blocking agents with digitalis and calcium
antagonists may have additive effects in prolonging atrioventricular conduction time. CYP2D6 Inhibitors: Potentiated
systemic beta-blockade (e.g., decreased heart rate, depression) has been reported during combined treatment with
CYP2D6 inhibitors (.g., quinidine, SSRIs) and timolol. Tricyclic Antidepressants: Tricyclic antidepressants have been
reported to blunt the hypotensive effect of systemic cloniine. It is not known whether the concurrent use of these
agents with COMBIGAN® in humans can lead to resutting interference with the I0P-lowering effect. Caution, however,
is advised in patients taking tricyclic antidepressants which can affect the metabolism and uptake of circulating amines.
Monoamine oxidase inhibitors: Monoamine oxidase (MAQ) inhibitors may theoretically interfere with the metabolism
of brimonidine and potentially result in an increased systemic side-gffect such as hypotension. Caution is advised in
patients taking MAQ inhibitors which can affect the metabolism and uptake of circulating amines.
USE IN SPECIFIC POPULATIONS
Pregnancy: Pregnancy Category C: Teratogenicity studies have been performed in animals.
Brimonidine tartrate was not teratogenic when given orally during gestation days 6 through 15 in rats and days 6
through 18 in rabbits. The highest doses of brimonidine tartrate in rats (1.65 mg/kg/day) and rabbits (3.33 mg/kg/day)
achieved AUC exposure values 580 and 37-fold higher, respectively, than similar values estimated in humans treated with
COMBIGANS 1 drop in both eyes twice daily.
Teratogenicity studies with timolol in mice, rats, and rabbits at oral doses up to 50 mg/kg/day 4,200 times the maximum
recommended human ocular dose of 0.012 mg/kg/day on a mg/kg basis (MRHOD)] demonstrated no evidence of fetal
malformations. Atthough delayed fetal ossification was observed at this dose in rats, there were no adverse effects on
postnatal development of offspring. Doses of 1,000 mg/kg/day (83,000 times the MRHOD) were matemotoxic in mice
and resulted in an increased number of fetal resorptions. Increased fetal resorptions were also seen in rabbits at doses
8,300 times the MRHOD without apparent matemotoxicity.
There are no adequate and well-controlled studies in pregnant women; however, in animal studies, brimonidine crossed
the placenta and entered into the fetal circulation to a limited extent. Because animal reproduction studies are not always
predictive of human response, COMBIGAN® should be used during pregnancy only if the potential benefit to the mother
Justifies the potential risk to the fetus.
Nursing Mothers: Timolol has been detected in human milk following oral and ophthalmic drug administration. It is not
known whether brimonidine tartrate is excreted in human milk, although in animal studies, brimonidine tartrate has been
shown to be excreted in breast milk. Because of the potential for serious adverse reactions from COMBIGAN® in nursing
infants, a decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the
importance of the drug to the mother.
Pediatric Use: COMBIGAN® is not recommended for use in children under the age of 2 years. During post-marketing
surveillance, apnea, bradycardia, hypotension, hypothermia, hypotonia, and somnolence have been reported in infants
receiving brimonidine. The safety and effectiveness of brimonidine tartrate and timolol maleate have not been studied in
children below the age of two years.
The safety and effectiveness of COMBIGAN® have been established in the age group 2-16 years of age. Use of
COMBIGAN® in this age group is supported by evidence from adequate and well-controlled studies of COMBIGAN® in
adults with additional data from a study of the concomitant use of brimonidine tartrate ophthalmic solution 0.2% and
timolol maleate ophthalmic solution in pediatric glaucoma patients (ages 2 to 7 years). In this study, brimonidine tartrate
ophthalmic solution 0.2% was dosed three times a day as adjunctive therapy to beta-blockers. The most commonly
observed adverse reactions were somnolence (50%-83% in patients 2 o 6 years) and decreased alertness. In pediatric
patients 7 years of age or older (>20 kg), somnolence appears to occur less frequently (25%). Approximately 16% of
patients on brimonidine tartrate ophthalmic solution discontinued from the study due to somnolence.
Geriatric Use: No overalldifferences in safety or effectiveness have been observed between elderly and other adult patients.
OVERDOSAGE
No information is available on overdosage with COMBIGAN® in humans. There have been reports of inadvertent
overdosage with timolol ophthalmic solution resulting in systemic effects similar to those seen with systemic
beta-adrenergic blocking agents such as dizziness, headache, shortness of breath, bradycardia, bronchospasm,
ggd cardiac Srrest. Treatment of an oral overdose includes supportive and symptomatic therapy; a patent airway should
maintained.

Rx Only

©2013 Allergan, Inc.

Irvine, CA 92612, USA.

“marks owned by Allergan, Inc.

Based on package insert 72060US13 revised 10/2012.
Patented. See: www.allergan.com/products/patent_notices

APC33KM13
ALLERGAN

il




REVIEW

Technolo
Update ey ‘

The Camcard app’s Card Radar will show
you which of your contacts are nearby.

Through the use of the company’s
XenMobile technology, an ophthal-
mologist can access his practice’s
network and health records from the
road, using a cellular connection. It
does this through the use of virtual
private network technology, which
allows you to extend your practice
or hospital’s private network securely
over a public network, usually the In-
ternet. Using XenMobile, the physi-
cian can review exam notes and im-
ages from his computer at work, as
well as provide a consultation to a
colleague based on a particular pa-
tient record.

If the ophthalmologist needs to
communicate securely with another
physician, he can use Citrix’s HIPAA-
compliant WorxMail to discuss a pa-
tient and even securely attach an im-
age of the patient’s eye. The system
also allows large, color graphics and
images to be manipulated quickly,
even on mobile devices, because the
actual program is resident on a more
powerful computer elsewhere.

Dr. Lord uses the Citrix applica-
tions and says they comes in handy.
“All of your records are available to
me when I'm away from the office,”
he says. “And all of the records are
HIPAA-compliant and secure.”

The one caveat with Citrix’s apps

is that they may not be compatible
with your practice’s particular EHR
system, though other software provid-
ers’ mobile solutions may be. Because
of this possibility, Dr. Lord advises
that you check with your EHR pro-
vider before adopting XenMobile or
ShareFile.

For information, call 1 (800) 424-
8749 or visit citrix.com.

SpeechTrans

SpeechTrans is a family of pro-
grams, some for mobile devices and
some for desktop computers, that
translate your spoken sentences into
any of 40 other languages. Having this
ability can be useful in a business set-
ting when interacting with colleagues
and new clients from other countries,
as well as in health care, when trying
to discuss a disease or diagnosis with
someone for whom English isn’t his
first language.

“This technology is now becoming
more available to the consumer mar-
ket,” says Dr. Lord. “For any medical
practice or hospital that serves a mul-
tilingual population, interpreters are
expensive, and an app like this helps
reduce translation costs.”

To use the app, you first select a
language for translation, press a mi-
crophone icon on your screen, and
then speak into your phone or your
computer’s desktop microphone. The
program will then speak aloud your
sentence, but in the foreign language
you've selected. A patient in your of-
fice can also respond to you in his
language using the device, and the
application will translate his words
into English and say them out loud
for you.

“As far as accuracy, they aren’t as
good as an interpreter, of course, but
they're continuing to improve,” Dr.
Lord says. “I wouldn't be surprised if
they supplant the interpreter services
at some hospitals in a year or two.”

The SpeechTrans app is available

on Apple iOS at the App Store and
Android devices on Google Play.
Desktop versions are also available
from the company’s website. For in-
formation, visit speechtrans.oom.

Eye Handbook

Eye Handbook is an eye-care app
created by Dr. Lord and his fellow
ophthalmologists Rohit Krishna, di-
rector of the glaucoma service at the
University of Missouri, and Vinay
Shah, an associate professor at the
University of Oklahoma’s Dean Mc-
Gee Eye Institute.

The app has various sections of in-
terest to eye-care providers, includ-
ing an eye atlas with images of ocular
pathology, a vision symptoms area
to help with diagnosing patients, a
battery of vision tests and a guide to
medications.

Dr. Lord says the group’s current
efforts for enhancing the app involve
improving the medication section as
well as the app’s ability to get news to
users. “The medications area has been
kind of a static design in the past so
now we're in the process of updating
it to be more dynamic,” he explains.
“It will load its information from a
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Users can now customize Eye Handbook’s
homescreen to show their preferred topics.
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credentialed .gov website. We've tried
to eliminate some of the less-reliable
information and really just include
hard data in the app.”

To keep its users updated on eye
care, Dr. Lord says they're changing
the app’s “push notifications,” or up-
dates that are sent directly to users.
“We're trying to make sure we have
a good ability to use the push notifi-
cation features of the app,” he says.
“For instance, as the latest headline
in ophthalmology comes out, we want
to have the ability to notify our users
about it. We've used it in the past,
but now we have upgraded to a more
advanced feature set for that specific
ability. We hope to use it more in the
future.”

The Eye Handbook app is free,
and is available at the App Store and
on Google Play for Android devices.
More information is also available at
eyehandbook.com.

Turboscan

If you've ever needed to scan or
photocopy a document quickly, but
were nowhere near the right equip-
ment, Turboscan can help.

Turboscan turns your phone into
a handheld scanner for use with dif-
ferent types of documents, including
forms, receipts, notes, articles and
even whiteboards. Rather than just
taking a picture of a document, how-
ever, Turboscan’s maker, Piksoft, says
it also uses proprietary algorithms to
analyze the scanned material and de-
tect a documents edges, correct the
viewing perspective, remove shadows
and find the best contrast for viewing
later. The documents can be saved in
PDFs, JPEGs or PNG format. You
can also e-mail them to yourself right
from within the application.

“T use it occasionally along with my
Google Documents app,” says Dr.

Lord. “So, if T have an important doc-
ument I want to store for later, I'll
take a picture of it, turn it into a PDF,
and upload it to Google Documents.
Also, if it’s a text page, Google has
some optical character recognition in
its software that will convert the scan
into digital text for me in some cases.
This allows me to convert a printed
page into text in a few clicks.

“T use it mainly if I need to get a sig-
nature to someone across town or in
another state,” Dr. Lord adds. “If you
needed to get someone a real estate
document right away, for instance,
you can sign it, convert it to a PDF
and send it to them. They won't be
able to tell it didn’t come off of a pho-
tocopier, scanner or fax machine. In
fact, the image sensor on your phone
far surpasses the scanning resolution
of a fax machine.”

Turboscan is available at the App
Store and on Google Play. REVIEW
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(continued from page 8)

recommending not smoking ciga-
rettes, we did not know of ways to
prevent TED from developing in pa-
tients with Graves disease,” says Josh-
ua D. Stein, MD, MS, a study author
and health-services researcher at the
University of Michigan Kellogg Eye
Center. “There are only a few known
risk factors that can be modified, for
example, smoking and exposure to
radioactive iodine.”

Dr. Stein and colleagues analyzed
longitudinal health-care claims data
for 8,404 individuals with newly di-
agnosed Graves™ disease. The data
included the patients’ diagnoses, tests
ordered, medications prescribed and
surgeries performed. Of that group,
8.8 percent eventually developed
TED.

The study found that surgical thy-
roidectomy, alone or combined with
medical therapy, was associated with a
T4-percent decrease in risk for TED,
compared with radioactive iodine
therapy (RAI) treatment alone. Statin
use for 60 or more days was associated
with a 40 percent reduced risk for de-
veloping TED compared to less or no
use of statins.

“We wanted to know whether
medications or other interventions
could keep patients with Graves dis-
ease from developing TED,” says co-
author, Raymond S. Douglas, MD,
PhD, oculoplastics surgeon and direc-
tor of Kellogg’s Thyroid Eye Disease
Center. “Specifically, we investigated
whether standard approaches for
managing hyperthyroidism in Graves’
disease—anti-thyroid medications,
RAI therapy and thyroidectomy—al-
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tered the risk of developing TED.”

The team chose to investigate
statins, a drug class typically used to
lower cholesterol, after reviewing
recent studies showing that statins
also reduce inflammation, which is
believed to play a role in TED. The
study authors also say that several re-
ports have shown that statins reduce
fibrosis and excess connective tissue
in the orbit associated with the eye
disease.

While the findings are promising,
the authors propose to conduct a clin-
ical trial before recommending any
changes in treatment. Dr. Stein adds
that because all treatments have side
effects, it will be important to learn
whether statins or thyroidectomy of-
fer patients with Graves’ disease ben-
efits that outweigh the risks associated
with these interventions. REVIEW
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Donna McCune, CCS-P, COE, CPMA

Medicare Q&A‘ n

2015 Brings New Codes,
Fee Schedule Changes

Regulatory issues and reimbursement rates are only some of the
things to know about in the new year.

Were there changes

made to the values of
some ophthalmic codes in
the 2015 Current Procedural
Terminology manual?

There are several changes to the
Medicare Physician Fee Sched-

ule, which was published in Novem-
ber 2014. Please see the table, below,
for examples of some of the relative
value units changing and the percent-
age of change from 2014.

Will there be more than
one fee schedule in 2015?

Table 1. 2015 Relative Value Unit Changes

CPT Code Percent Change

E/M new patient level 3 (99203) 1%
Comprehensive eye exam (92014) -1

SCODI retina (92134) -2
Intravitreal injection (67028) -3
Cataract surgery w/IOL (66984) -4
Gonioscopy (92020) -4
PPV (67036) =9
Scleral reinforcement w/graft (67255) -23
PPV w/removal of ILM (67042) -26
PPV w/endolaser PRP (67040) -29
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A On November 13, 2014, the Fed-
eral Register contained the final
rule for the physician fee schedule
and other Medicare Part B payment
policies. Several factors affect pay-
ment policies:

e The Protecting Access to
Medicare Act 2014 preserves a 0 per-
cent physician fee schedule update
for January 1 to March 31, 2015.

e The conversion factor changes
slightly from $35.8228 to $35.7547 on
January 1. If Congress does not inter-
vene prior to April 1, the conversion
factor will drop to $28.2239 for April
1 through December 31, 2015.

e Relative Value Unit changes will
occur on January 1, creating a new fee
schedule for the first quarter of 2015.
In addition, the Centers for Medicare
& Medicaid Services corrected an
error in the malpractice RVUs, which
results in an approximately 1 to 2 per-
cent reimbursement reduction for

ophthalmology.

What is happening to
ambulatory surgery center
facility fees in 2015?

A For 2015, the wage adjustment
for budget neutrality, in addi-
tion to the multifactor productivity
adjusted update factor, increases the

This article has no commercial sponsorship.



ASC conversion factor by 1.4 percent
for those centers that meet quality
reporting requirements, resulting in
small increases in facility reimburse-
ment. ASCs began reporting National
Quality Forum Measures in October
2012. The reporting of these mea-
sures also affects reimbursement.
Nonparticipation or failure to meet
the necessary requirements results in
a 2-percent reduction to facility Medi-
care reimbursement.

Did hospital outpatient
department rates increase

similarly to ASC facility rates?

A Yes. Various adjustments to
hospital reimbursement result
in a Hospital Outpatient Department
rate increase of 2.3 percent.

What changes were
published with Category |
codes in CPT 2015?

AThe CPT 2015 coding manual
contains a number of new codes,
revisions and deletions applicable to
ophthalmology. Category I CPT code
changes are as follow:

°* 66179 Aqueous shunt to
extraocular equatorial plate reservoir,
external approach; without graft
(new);

* 66180 with graft (revised) (Do
not report 66180 in conjunction with
67255);

* 66184 Revision of aqueous
shunt to extraocular equatorial plate
reservoir; without graft (new);

* 66185 with graft (revised) (Do
not report 66185 in conjunction with
67255);

° 92145 Corneal hysteresis
determination, by air impulse
stimulation, unilateral or bilateral,
with interpretation and report
(replaces 0181T).

The following code was revised:

* 67399 Unlisted procedure, oeutar
extraocular muscle.

The following code was deleted:
® 66165 Fistulization of sclera for
glaucoma; iridencleisis or iridotasis.

Were there any Category
Il code changes published
in 2015?

A There were a number of chang-
es. These Category III codes,
implemented on July 1, 2014 now
appear in the hardcopy CPT 2015:

* 0341T Quantitative pupillometry
with interpretation and report, uni-
lateral or bilateral;

® 0356T Insertion of drug-eluting
implant (includ-
ing punctal dila-
tion and implant
removal when
performed) into
lacrimal cana-
liculus, each.

New Category
IIT codes in-
clude:

* 0378T Visual
field assessment,
with concurrent
real time data
analysis and ac-
cessible data
storage with patient initiated data
transmitted to a remote surveillance
center for up to 30 days; review and
interpretation with report by a phy-
sician or other qualified health care
professional,

® 0379T Technical support and
patient instructions, surveillance,
analysis, and transmission of daily
and emergent data reports as pre-
scribed by a physician or other quali-
fied health care professional;

® 0380T Computer-aided anima-
tion and analysis of time series reti-
nal images for the monitoring of dis-
ease progression, unilateral or bilat-
eral, with interpretation and report.

Revised Category I1I codes include:

® 0191T Insertion of anterior seg-
ment aqueous drainage device, with-

—_— Qi

No new ICD-9 codes
were published in
anticipation of
ICD-10

implementation on

October 1, 2015.

N vt

out extraocular reservoir, internal
approach, into trabecular mesh-
work; initial insertion (revised text
in bold).

+ 0376T each additional device in-
sertion (List separately in addition to
code for primary procedure) (new);

° 0253T Insertion of anterior seg-
ment aqueous drainage device, with-
out extraocular reservoir, internal
approach, into the suprachoroidal
space (revised text in bold).

Coverage and payment for
Category III codes remains at carrier
discretion.

Are there

drug codes
pertinent to
ophthalmology
in 2015?

A Yes; one
new HCPCS
Code that is ef-
fective January
1, 2015 is for the
proprietary com-
bination of phen-
ylephrine 1.0%
combined with
ketorolac 0.3% (Omidria), which
received pass-through status at the
end of October 2014. Omidria is used
during cataract and lens-replacement
surgery to maintain pupil size by pre-
venting intraoperative miosis and to
reduce postoperative pain.

® C9447 Injection, phenylephrine
and ketorolac, 4 ml vial.

This is submitted by the ASC or
HOPD.

Were there any changes
to diagnosis codes or the
implementation of ICD-10?

A No new ICD-9 codes were pub-
lished in anticipation of ICD-
10 implementation on October 1,
2015. During 2015, CMS plans a

February 2015 | Revophth.com | 21



Medicare

QA

REVIEW

series of testing weeks with ICD-10
codes. The purpose of the testing
weeks is to confirm that claims with
ICD-10 codes can be submitted
electronically through to the in-
dividual Medicare Administrative
Contractors from providers. Watch
contractor websites for sign-up op-
portunities for dates in March and
June 2015.

What types of regulatory

issues were identified in
the annual Office of Inspector
General Work Plan as areas of
concern for ophthalmology in
2015?

AThe annual publication included
a series of initiatives that will
continue through 2015. No “new”
initiatives appear pertinent to oph-
thalmology. The returning targets
for scrutiny include:

e Place of Service Errors;

e Payments for drugs;

e Ambulatory Surgical Centers—
Payment System;

e Ophthalmological Services—
Questionable billing during
2012;

¢ Imaging services—Payments
for Practice Expense;

e Medicare Incentive Payments
for Adopting Electronic
Health Records;

* Anesthesia services—Payments
for personally performed ser-
vices;

e Payment for compounded
drugs under Medicare Part B;
and

e Security of Certified Electronic
Health Record Technology
under Meaningful Use.

Are there any changes
to the Recovery Audit

Contractor Program?

A Yes. The RAC program “paused”
in February 2014 while CMS
negotiated new contracts for the
RACs. Some automated reviews
resumed in August 2014 and
changes to the program are expected
in 2015. Total corrections since the
Medicare Fee-for-Service Recovery
Audit Program began in October
2009 stand at $7.26 billion with $6.8
billion in overpayments.

Q Are there penalties and/
or bonus dollars for
participation in the Physician
Quality Reporting

System in 2015?

T h € ony's M
Pati A
atient . nent
s cian Pay’
?h\‘s“

Protection X
and Affordable Cole
Care Act made

PQRS mandato-

ry by 2015. Those
eligible profes- o,
sionals who did
not success-
fully report
PQRS in
2013 will

be paid
1.5 per-
cent
less
than
the MPFS
reimburse-
ment rate in
2015. Unsuccess-
ful reporters in
2014 will receive a
2 percent PQRS pen-
alty adjustment (receiv-
ing 98 percent of the fee
schedule amount) in 2016.
Bonus payments ended
with the 0.5 percent bonus
paid to successful reporters in 2014.
No bonus payments exist for 2015.

ook I
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Is the Electronic Health
Record Bonus Program
continuing in 2015?

A As of September 2014, the EHR
Incentive Bonus Program paid
out $6.47 billion to eligible providers;
$187 million was to ophthalmologists
and $261 million was to optometrists.
Providers expected to attest to Stage
2 requirements for 2014 received
a reprieve due to a variety of
vendor issues and other hang-ups.
Most reported Stage 1 meaningful
use objectives and measures for
2014 and will move forward with
Stage 2 in 2015. Meaningful use
reporting in 2015 requires full-
year participation for anyone
beyond year one reporting.
Providers who did not qualify
for a hardship exemption or
complete their meaningful

use attestation for Stage 1

by October 1, 2014 will
receive a 1 percent

penalty on their MPFS

3 reimbursements for

2015.

What Medicare
Part B changes
affect beneficiaries
in 2015 from a cost
perspective?

AThe Medicare Part

B premiums remain

$104.90 for most

beneficiaries. The

Part B deductible

also remains at

$147.00. These

beneficiary costs

are unchanged from
2013 and 2014. REVIEW

Ms. McCune is vice president of the
Corcoran Consulting Group. Contact
her at DMcCune@corcoranceg.com.
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SYMPTOMATIC VMA MAY LEAD T0 VISUAL IMPAIRMENT FOR YOUR PATIENTS'

IDENTIFY Recognize metamorphopsia as a key sign of symptomatic VMA
and utilize OCT scans to confirm vitreomacular traction.

to a loss of vision, your partnering retina specialist can determine

REFER ‘ Because symptomatic VMA is a progressive condition that may lead
if treatment is necessary.”

THE STEPS YOU TAKE TODAY MAY MAKE A DIFFERENCE
FOR YOUR PATIENTS TOMORROW

’JE\ ThromboGenics
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OMIDRIA™ (phenylephrine and ketorolac injection) 1% / 0.3%
is the first and only FDA-approved treatment that both':

Preemptively inhibits intraoperative miosis

Decreases postoperative ocular pain for 10 to 12 hours

OMIDRIA is preservative- and bisulfite-free'

OMIDRIA requires no change to routine operating procedures'

INDICATION AND USAGE

OMIDRIA is an al-adrenergic receptor agonist and nonselective
cyclooxygenase inhibitor indicated for:

¢ Maintaining pupil size by preventing intraoperative miosis
¢ Reducing postoperative ocular pain

OMIDRIA is added to an irrigation solution used during cataract
surgery or intraocular lens replacement.




CMS PASS-THROUGH STATUS EFFECTIVE JANUARY 1, 2015

OMIDRIA™ is reimbursed by the Centers for Medicare and Medicaid
Services (CMS)

£z OMIDRIA has been granted transitional pass-through payment status under
the Medicare hospital outpatient prospective payment system (OPPS)

“¢ Pass-through status allows for payment for OMIDRIA separate from
the bundled Ambulatory Payment Classification (APC) payment

For more information about OMIDRIA, including how to order or to obtain
reimbursement, contact 1-844-OMEROS1 (1-844-663-7671) or visit omidria.com.

IMPORTANT SAFETY INFORMATION

OMIDRIA must be diluted prior to intraocular use.

OMIDRIA is contraindicated in patients with a known hypersensitivity to any
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Topo-gulded Ablation:

Coming into Its Own

Christopher Kent, Senior Editor

The range of
conditions

that can be
addressed with
this technology
continues to
expand.

26 | Review of Ophthalmology | February 2015

opography-guided laser abla-
I tion has become increasingly
popular outside the United
States; now that it has limited Food
and Drug Administration approval it
may start to catch on in the United
States as well. In the meantime, it
has slowly evolved from a way to im-
prove damaged corneas to a way to
help treat issues such as keratoconus
(especially in combination with cross-
linking), to a tool for enhancing laser
refractive surgery outcomes in hyper-
opic and even normal eyes.

Here, three surgeons with exten-
sive experience using this technology
share their latest thoughts about what
topography-guided ablation is capable
of, and the pros and cons of using it.

Expanding the Niche

A. John Kanellopoulos, MD, clinical
professor of ophthalmology at New
York University Medical School and
medical director of the Laservision.gr
Institute in Athens, Greece, has per-
formed topography-guided proce-
dures using the WaveLight platform
since 2003, treating more than 4,000
cases. “We began by using it to treat
irregular corneas such as those with
decentered laser ablations and irregu-
lar pathology such as contact-lens-
related ulcers, trauma and so forth,”

he says. “We moved on to using this
technology to normalize some eyes
with naturally occurring irregularities,
such as keratoconus.

“Our experience has proven that
topography-guided systems are a
very reliable way to document most
of the aberrations of the human eye
and transfer them to treatment,” he
continues. “More than 90 percent of
human visual aberrations are the re-
sult of irregularities in the cornea, and
this is especially true in eyes that have
had previous surgery or have acquired
irregularities. Employing topography-
guided treatment, these conditions
can be addressed to the maximum,
without the variability that wavefront-
guided treatment—potentially the
counterpart of topography-guided
treatment—can offer.”

“It’s incredible to be able to take
an irregular cornea and improve
the patient’s quality of vision,” says
Raymond Stein, MD, FRCSC, medi-
cal director of the Bochner Eye Insti-
tute in Toronto, and associate profes-
sor of ophthalmology at the University
of Toronto. “We've been using this
technology for about seven years, but
in the past three years, combined with
cross-linking, it'’s become our treat-
ment of choice. I'd say we do a topog-
raphy-guided PRK to smooth the cor-
nea in 90 percent of our cross-linking

This article has no commercial sponsorship.



Ablation Profile

Myopic Ablation

74D

Hyperopic Ablation Flatter

One of the things that makes topography-guided ablation unique is
that it combines myopic and hyperopic ablations to create a more

patients. Basically, we flatten the steep
areas of the cornea and steepen the
flat areas, improving quality of vision.
It’s a fantastic treatment.”

Dr. Kanellopoulos observes that
topography-guided ablation is very
common in many countries outside
the United States and is considered
time-tested. “Outside the U.S., in ad-
dition to the Nidek and the Wave-
Light platforms that have been FDA-
approved, many laser platforms have
topography-guided options,” he points
out. “Zeiss has a topography-guided
option in its excimer laser; Schwind
does as well; and another one is made
by Ivis, an Italian manufacturer. De-
pending on the practitioner, I think
refractive surgery centers use this
technology in anywhere from 10 to
50 percent of their patients. Some
centers use it purely for therapeutic
purposes to treat irregular corneas and
eyes with pathology, either after a laser
procedure or after an accident, or eyes
with naturally occurring irregularities.
Some centers, like ours, view topog-
raphy-guided treatment as a way to
customize and further enhance laser
vision correction.

“The FDA gave approval for topog-
raphy-guided treatment using either
the Alcon or Nidek systems in October
2013, but neither system is currently
used in the U.S..,” he adds. “Alcon is
planning to roll out its use in 2015.
But it should be noted that the FDA

regular, level corneal surface, thus improving quality of vision.

approval was for use in normal eyes.
Obviously the main interest most sur-
geons have in employing topography-
guided ablation is in abnormal eyes,
and potentially in hyperopic eyes.”

Using the Technology

One of the things that separates to-
pography-guided ablation from stan-
dard ablations is the strategy it em-
ploys to level out the corneal surface.
“With wavefront-guided ablation,
typically the mountains would sim-
ply be flattened, and it would require
a significant amount of flattening to
equalize the whole cornea,” explains
Dr. Stein. “Topography-guided abla-
tion elevates the valleys as well, so the
mountains don’t have to be flattened
nearly as much. That means less tissue
removal to achieve the goal of improv-
ing vision quality. We typically remove
about 50 pm.

“For example,” he continues, “the
typical keratoconus patient has steep-
ening inferotemporily, while the cor-
nea is relatively flat superiorly. A topo-
graphy-guided ablation does a partial
myopic treatment over the cone to
flatten that, and a partial hyper-
opic treatment above. (See example,
above.) By ablating out in the periph-
ery it actually steepens the superior
cornea. It’s a unique ablation profile.

“Over time we've learned that the
best candidates for this type of treat-
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ment are corneas that have less than a

10-D difference between the steepest
and flattest parts of the cornea,” he
adds. “In that situation we can flat-
ten the steep areas by about 5 D and
steepen the flat areas by about 5 D.
That’s about the maximum we can
hope to achieve. We've had many
patients who came in with less than
a 10-D difference between the low
and high parts of the cornea, and a
reasonably thick cornea, who went
from 20/200 best-corrected spectacle
or soft-contact-lens acuity to 20/25
or 20/30 best-corrected. But if a pa-
tient has a 20-D difference between
the steepest and flattest parts of the
cornea, we can’t hope to achieve the
same degree of improvement in best-
corrected spectacle visual acuity.”

Dr. Stein describes a typical pro-
cedure in his practice. “The techni-
cian captures eight images using an
equivalent of the Pentacam—Wave-
Light’s Oculyzer—which are digitally
transferred to the excimer laser,” he
says. “We do eight images because
we want to maximize the data quality;
more than eight would be too time-
consuming. We review the data and
eliminate the outliers; then we devise
a treatment protocol. We schedule
these patients on the same day we do
laser vision correction patients. So if
I'm in the OR I'll do PRK and LASIK
cases; then I'll do a topography-guided
PRK. After that, the patient will have
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Topography-guided ablation is being used to treat keratoconus, irregular astigmatism,
corneal scars, ectasia and hyperopia, among other things. Above: Ectasia treated with
topography-guided ablation. Left to right: Preop; one year postop; difference map.

cross-linking done by another mem-
ber of our staff; that takes longer.”

Placido Disc or Tomography?

Of course, there are several ways to
evaluate the topography of a cornea.
Surgeons say each method has some
limitations. “Both placido disc-based
topography-guided treatments and
Pentacam-based topography-guided
treatments have some intrinsic short-
comings,” notes Dr. Kanellopoulos.
“Placido disc relies mainly on a cornea
having an adequate tear film, while
the Pentacam relies on a cornea being
clear and translucent. As a result, their
effectiveness depends on the pathol-
ogy. For instance, a corneal scar would
be better treated with a placido-disc-
based topography-guided treatment
because that technology is not affected
by the clouding of the cornea. On the
other hand, if a patient has a less-than-
optimal tear film or a very irregular
cornea, Pentacam-guided treatment
may be the best way to go. Unfor-
tunately, it appears that users in the
United States will not have the Pen-
tacam-driven option, even though it
available in many platforms, because
that would entail a separate FDA ap-
proval process. That does not seem
feasible in the near future.”

Dr. Kanellopoulos says that one
advantage of placido disc technology
is that it’s currently available in the
Alcon platform with cyclorotation ad-
justment. “As you might imagine, this
can be a pivotal part of getting excel-

lent results, especially when treating
irregular corneas or corneas with high
astigmatism,” he says. “That’s true
even if tomography might be slightly
better than placido disc, if that par-
ticular patient happens to have sig-
nificant cyclorotation. Even 2 degrees
of cyclorotation becomes extremely
significant in topography-guided treat-
ments of irregular corneas or corneas
with high astigmatism or angle kappa,
because every 2 degrees of cyclorota-
tion reduces the astigmatic efficacy by
8 percent, which is astounding.”

Dr. Kanellopoulos says that today
he prefers to use both topography and
tomography. “I like to compare both
options, and also compare them to
the standard ablation profile for that
refractive error, as well as the results of
very thorough slit-lamp biomicrosco-
py.” he explains. “I may also compare
their readings to an objective measure
such as the Cassini’s multicolor LED
reflection topography and an epithe-
lial map obtained by anterior segment
OCT. This gives me a lot of input re-
garding whether the treatments are
different, and if so, how. That infor-
mation then helps me to determine
which of the two will be better for the
patient.” Dr. Kanellopoulos notes that
he and his colleagues have reported
extensively on this in the past two
years at the major annual meetings
and published several papers on it.

Issues Slowing Adoption

Despite the widespread availability
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of topography-guided ablation outside
the United States, its use is nowhere
near that of standard laser procedures.
“The problem is not the technology,”
says Simon P. Holland, MD, clinical
professor of ophthalmology at the
University of British Columbia in Van-
couver. (Dr. Holland has used topog-
raphy-guided ablation at the Pacific
Laser Eye Centre in Vancouver, work-
ing with David T. C. Lin, MD, since
2004.). “The current lasers are gener-
ally excellent, and the results we're
getting are very good. However, the
number of patients who would clearly
benefit from it is relatively small. The
market is mainly patients who've had
difficulty, such as ectasia, post-kerato-
plasty irregular astigmatism, previous
injuries or corneal scars.

“The other indication, which keeps
us busiest, is keratoconus,” he con-
tinues. “That’s really opened up in
the past few years because we now
have cross-linking, and we've found
that it’s safe to take a limited amount
of tissue, providing that the cornea is
subsequently cross-linked to maintain
its strength. We’ve done about 650
eyes using two different machines in
the past six years since cross-linking
became available to us, and about
two-thirds of those were keratoconus.
There’s a great need for this type of
procedure in these patients, but again,
the number of patients in this situa-
tion is relatively small compared to the
overall population of people needing
refractive treatment.”

Dr. Holland says a second issue lim-
iting the popularity of topography-
guided ablation is the learning curve.
“It’s difficult to get started using this
technique,” he says. “Every case has to
be customized. For example, if you're
doing transepithelial ablation, the vari-
able thickness of the epithelium has to
be taken into consideration. So it’s very
hard to translate one treatment onto
another patient. That means you can’t
use the technology right out of the box
and expect to get great results—you



really have to build up your experience
and look at your data. Eventually you
learn what's most likely to produce a
good result in each case.”

Dr. Stein agrees. “I think you have
to do at least 50 cases to become really
adept,” he says. “The patients should
do reasonably well in those first 50
cases, but they’ll do even better after
the first 50. Once the surgeon has the
experience, treatment decisions can

be made pretty quickly.”

Addressing Different Conditions

Surgeons note that there are a num-
ber of indications for which topogra-
phy-guided treatment is an excellent
option, including irregular corneas
from focal scars, keratoconus, pellucid
marginal degeneration and ectasia fol-
lowing laser vision correction.

e Keratoconus. Dr. Stein says this is
the number one indication for topog-
raphy-guided ablation in his practice.
“Cross-linking is successful in stopping
the disease from progressing in close
to 98 percent of these patients,” he
notes. “But patients want us to take
it one step further—they want an im-
provement in their quality of vision
so they won't need a rigid gas perme-
able contact lens in order to see. That’s
what combining topography-guided
ablation with cross-linking can offer
them. In a high percentage of patients
we can eliminate the need for RGP
lenses, allowing patients to wear glass-
es or soft contact lenses. This is really
a huge advance in our ability to help
these patients.”

Dr. Stein agrees, noting that he in-
troduced cross-linking into Canada
about seven years ago. “The first four
years, we simply did cross-linking for
the patients with keratoconus, ectasia
and pellucid marginal degeneration,”
he says. “Today, in 90 percent of these
cases, we do topography-guided PRK
in addition to the cross-linking.”

e Hyperopia. Hyperopes often
achieve better outcomes when treated
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Ablation profiles for correcting hyperopic astigmatism. Left: centered on pupillary center.
Right: adjusted by topography to compensate for angle kappa and center on line of vision.

with a topography-guided refractive
procedure. “In my opinion, topogra-
phy-guided ablation is the equivalent
of a successful treatment in hyper-
opes,” says Dr. Kanellopoulos. “For
many years we've advocated using to-
pography-guided ablation in all hyper-
opic eyes because they tend to have
significant angle kappa. Topography-
guided ablation treats on the cornea
apex by default; that's usually the posi-
tion of the visual axis.”

Dr. Stein agrees. “We do a high per-
centage of our hyperopic PRK and
LASIK using topography-guided pro-
cedures, and we're getting better re-
fractive outcomes,” he says. “I think
you're going to see a lot more of this
down the road.”

* Post-LASIK and PRK problems.
Dr. Stein notes that topography-guid-
ed ablations are excellent for treat-
ing complications following LASIK or
PRK, such as irregular astigmatism or
a small optical zone. “With topogra-
phy-guided PRK we can enlarge the
optical zone and give patients better
quality of vision,” he says.

e Post-radial keratotomy. “A lot
of RK patients who were done 20
years ago are now undergoing cataract
surgery, and a lot of these corneas are
somewhat irregular,” Dr. Stein points
out. “If a surgeon performed an eight-
incision RK but made some incisions
deeper than others, for example, that
would probably induce some irregular
astigmatism. With topography-guided

PRK we can try to smooth out the
irregular cornea before the cataract
surgery. We're doing this on quite a
few patients now, and I see this as a
significant application down the road.”

* Unhappy 20/20 patients. “We've
had some fascinating cases—people
who have 20/20 vision and complain
that they can’t see well,” notes Dr.
Holland. “When we image them we
find that there’s a subtle area with
inferior steepening that’s generating
aberrations. Often these are patients
whose vision could be corrected by
wearing a rigid lens, but they are intol-
erant. I understand that few surgeons
want to treat a 20/20 eye, but we have
done some cases like this and the re-
sults have been promising.”

* Arcuate astigmatic incisions.
Another source of corneal irregularity
that Dr. Stein has encountered is arcu-
ate incisions made years ago to correct
astigmatism. “If you make an arcu-
ate cut to treat astigmatism—as many
surgeons did in the past—that’s more
central and not the proper depth,
you can induce irregular astigmatism.
That’s another application for topogra-
phy-guided PRK.”

Improving Normal Vision

“Another intrinsic advantage of to-
pography-guided became clear with
the recent FDA study conducted by
Alcon,” says Dr. Kanellopoulos. “Even
as a seasoned topography-guided sur-

February 2015 | Revophth.com | 29

4



Cover
Focus

Refractive Surgery

REVIEW

geon, I have learned a lot

WAVELIGHT - ALLEGRO OCULYZER

rected acuity of 20/40. By

from that data. We've always [ = o T

oot of Bat [orsiTEe

smoothing the cornea and

Ecam A (%104 3007 027904 Right £5) X050 7

known that topography- T

Excamm B2 (050402007 022000 Lad (9 0-Scam 7

L1

doing cross-linking we may

guided treatment is better ?Qﬁj‘ﬁ o
for irregular and hyperopic = s | GO
eyes, but the FDA data has

shown that even virgin eyes
can benefit from this. A very
large percentage of normal

7 .an
a-l_ulT
B g [T5

" T e[|

AT} | {perom——r— = n.-

= T pee = AR [Eiewin Bt} 875553 7. =] | SN

ﬁnm‘
OSr@‘af""""n
L
M o T s AT
L T e e

reduce their uncorrected
acuity to 20/80, but we im-
prove their best-corrected
acuity to 20/25, so they
get much better quality of

spectacle- or contact-lens-

aw ‘sa/nado”aue)/ uyor 'y

AL mFE— nMIT
i‘@"‘ml_u o
e T - [
P el
[“_M“’M“—]wﬁ'hﬁﬂ'_l—oﬂ“_

eyes in that study gained
lines of vision. This probably
has to do with subtle corneal
irregularities that normal
eyes have. These subtle ir-

K i}

o= [ 65 LIoh
Treiloca 0 [~ 8 68 | | g '., :
L T :_ o 3

ComsaVokme  [Fhem 0O W‘,
Ot [T aege [ET | 0
ACDwnm) [iem Aeivafiem | T
e e

os

nette + B o8 fo
E rviem: [ W [
L i =
[ [unrwa [T [ [E
| Comeaviben
o T atiemml [[em Peiafiien

V| o EEmen

corrected vision. This is
not typical with LASIK or
PRK. There, the patients
want the best uncorrected
visual acuity; that’s why
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regularities are addressed by
topography-guided ablation.
This appears to enhance vi-
sual function.

“We've seen very clear examples
of this in our practice,” he continues.
“One patient with 6 D of regular myo-
pia was treated in the left eye with
standard laser and in the right eye
with topography-guided laser. (See
above.) Postop, both her wavefront
and visual function were better in the
topography-guided eye. In the postop
topometric indices you can clearly see
that the topography-guided eye has a
much lower index of high decentration
and index of surface variance than the
standard treatment eye, which may
explain the better visual outcome.”

Dr. Kanellopoulos says that this has
led him to do all of his cases, including
the routine ones, using topography-
guided treatment. “I see a significant
advantage in the fact that it can further
normalize even apparently healthy cor-
neas, offering better visual acuity and
an increase in lines of vision,” he says.

Dr. Holland agrees, particularly
when eyes have a little bit of irregular
astigmatism. “When we look at our rou-
tine PRK and LASIK cases today, we
ask whether the corneal aberrations
are consistent with the patient’s re-
fraction,” he says. “If they are, we con-
sider the possibility that the patient
would benefit from correcting that
slight degree of irregularity with a lim-
ited topography-guided treatment.”

A patient with regular myopia treated in the left eye with a standard
laser protocol and in the other with a topography-guided laser. The
topography-guided treatment produced a better visual outcome.

Managing Altered Refraction

One of the concerns with topog-
raphy-guided ablation is that while
smoothing the cornea it may alter the
refraction, potentially leading to a re-
fractive surprise.

“Practice has proven that when
you treat virgin eyes with topogra-
phy-guided ablation there’s really no
significant care or extra nomogram
that one needs to employ,” says Dr.
Kanellopoulos. “However, when you
employ topography-guided ablation
in irregular eyes, it can significantly
change the spherical refractive error;
you may end up with some residual
hyperopia or myopia. In my opinion
this is not a significant issue because
the procedure is employed in these
eyes mainly to improve best-corrected
visual acuity; one should expect that a
second refining procedure to address
the refractive error may be necessary.”

Along these lines, Dr. Stein points
out that they sometimes end up re-
ducing the quality of a keratoconus
patient’s uncorrected acuity in order
to improve his best-corrected acuity.
“That’s a very important point that
patients need to understand,” he says.
“We discuss that in depth with them.
They may come in with an uncor-
rected acuity of 20/50 and a best-cor-
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they come in. But in this
case, we want to halt the
progression, and second,
improve their best-correct-
ed acuity.”

Dr. Kanellopoulos says that a com-
mon mistake made by surgeons just
starting to use topography-guided
ablation is overmanipulating the Q-
value, which reflects the asphericity
of the cornea. “In order to improve Q-
value the laser will perform a hyper-
opic-type correction that will induce
myopia,” he explains. “This is a general
rule. For example, if we try to convert
the Q-value in an eye that’s between
-0.1 and -0.5, this will induce 0.5 to
0.75 D of myopia. A seasoned topog-
raphy-guided surgeon will anticipate
this. But for a novice topography-guid-
ed surgeon, this may be a refractive
surprise. Generally, more complicated
cases with an extremely irregular abla-
tion pattern are more likely to create a
significant refractive change.”

Dr. Kanellopoulos notes that most
topography-guided surgeons are
aware of the issue. “Experienced users
of topography-guided ablation have
acquired the ability to predict that re-
fractive shift and adjust the treatment
accordingly, to preempt the anticipat-
ed refractive error,” he adds. “We call
this ‘topography neutralization.” This,
of course, is a cookbook approach by
the surgeon; it helps to reduce the
number of potential retreatments that
are required in these patients.”



Offsetting the Change

Some surgeons have developed
nomograms to address this potential
refractive change by compensating
during the procedure; others prefer
to wait.

“The topography-guided technique
we've used the most, which was pi-
oneered by my partner, David Lin,
MD, is the customized topographic
neutralization technique, or Custom
TNT,” says Dr. Holland. “Using this
protocol we first try to improve the
topography; then we add the astig-
matism correction; then we add the
spherical correction. This approach
allows us to compensate for the re-
fractive effects of the surface smooth-
ing. For instance, when treating most
keratoconus, you're trying to flatten
the steep part, but you have to com-
pensate for that by steepening the
periphery. That creates a peripheral
trench that gives you a hyperopic ef-
fect, which then induces myopia. So,
you have to compensate for that by
treating for additional myopia; if you
don't, the patient will end up myopic.”

Dr. Stein says he generally doesn’t
try to correct the spherical error when
performing the topography-guided
ablation. “We generally save that for
a separate procedure,” he says. “The
final refractive error is not totally pre-
dictable, so our main goal is to im-
prove BCVA.”

Dr. Stein adds that if the patient
has a significant refractive error, he
wouldn’t do LASIK to correct it later.
“LASIK would weaken the cornea be-
cause of the flap,” he notes. “If the
prescription was a nominal one, and
the patient has a reasonable corneal
thickness, then we might consider a
PRK at a later time. But you have to
be very careful about removing more
tissue and weakening the cornea. Also
after cross-linking, if we do PRK down
the road, the results are not as predict-
able. However, in patients who have a
significant refractive error and really

Postop (12 M)

An example of keratoconus treated with
topography-guided PRK and cross-linking.

want an improvement in uncorrected
acuity, we have the option of a toric
implantable contact lens such as Vi-
sian—if the patient is a candidate for
an ICL—once the refraction is stable.
That might eliminate the patient’s
need for contact lenses or glasses.”

Topo-guided vs. Wavefront

“The difference between topogra-
phy-guided ablation and wavefront
ablation strategies is very simple,” says
Dr. Kanellopoulos. “Wavefront-guid-
ed ablation works by reducing the cor-
neal tissue to a lower level. It removes
a lot of tissue in order to make the
cornea more spherical, based on the
flattest part of the cornea. In contrast,
topography-guided uses a bimodal
treatment; it aims to shave off the
peaks of corneal curvature and steep-
en flatter areas indirectly by ablating
around them. This bimodal approach
gives topography-guided ablation a
tremendous advantage, in my opin-
ion. It ablates much less tissue than
wavefront-guided ablation—in some
instances one-third as much tissue.

“Another significant difference
between these types of treatment is
that topography-guided treatment is
almost always possible, even in very
irregular eyes,” he continues. “In con-
trast, wavefront-guided treatment be-
comes very challenging or impossible
in eyes with high refractive error or
significant irregularity.”

Is one of them better for treating ir-
regular astigmatism? “My experience
has been that if it's a small irregularity
and mild astigmatism in a cornea with
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a lot of tissue, then wavefront-guided
and topography-guided may be equiv-
alent,” Dr. Kanellopoulos says. “But
in cases where it’s really important to
correct the irregularity, such as cases
needing higher astigmatic correction
and not having the tissue reserves that
you would want in order to treat with
wavefront-guided, topography-guided
becomes the only option. In addition,
we have clearly shown that topog-
raphy-guided collagen cross-linking
coupled with a topography-guided
excimer ablation can maximize the
refractive change in the cornea while
reducing even further the amount of
tissue you need to ablate.”

Dr. Kanellopoulos notes that he also
finds it much easier to understand and
predict the changes that will be pro-
duced by topography-guided treat-
ments. “Wavefront is an approach that
has alot of theory in it that I can’t nec-
essarily grasp by looking at objective
data,” he points out. “And again, the
human wavefront is a dynamic entity;
it's very difficult to capture reproduc-
ible wavefront maps. Furthermore,
if there is variability in the wavefront
maps it’s very difficult to decide which
is the representative wavefront map
that should be used for treatment in
that patient.”

Dr. Holland agrees, noting that an-
other advantage is being able to de-
cide whether or not to treat crystal-
line lens-related aberrations in older
patients. “You may or may not want to
treat those, depending on the age of
the patient,” he says. “I think that ac-
counts for the popularity of wavefront-
optimized rather than wavefront-guid-
ed treatments.”

Dr. Stein adds that the number of
data points on which the treatment is
based is far higher with topography-
guided ablation. “With a very sophisti-
cated wavefront unit you might collect
1,000 data points,” he says. “With the
topography unit we capture more than
20,000 data points. There’s less poten-
tial for error because we're capturing
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more information on which to base
the ablation.”

Given that wavefront and topogra-
phy measure different things, what
about combining the two measure-
ments to guide ablation? Dr. Kanel-
lopoulos says the WaveLight research
team has been working on this ap-
proach. “This is a very exciting new
entity called ray tracing,” he says. “It’s
been reported in the literature, show-
ing astounding accuracy in determin-
ing refractive error, and has all the
benefits that topography-guided treat-
ment can give in terms of quality of
vision. So there is a significant advan-
tage to combining them.

“Actually,” he adds, “many seasoned
topography-guided anterior segment
surgeons do this inadvertently by com-
paring the wavefront guided treat-
ment plan to the topography-guided
treatment plan and then making ad-
justments to the topography-guided
treatment plan based on the former.
However, this would be perfected if
the two data sets could be combined
through common software. We're
hoping that the future will bring this
to fruition in a one-box diagnostic that
could then give the clinician a precal-
culated ablation pattern combining
the advantages of both of these very
valuable techniques.”

When You’re Starting Out

Dr. Stein offers some suggestions
for surgeons just starting to offer this
type of procedure. “First, don't pick
corneas that are too thin or have any
significant scarring,” he says. “Second,
make sure your technicians are ca-
pable of capturing relatively consistent
maps. Third, make sure the cornea is
not too dry or wet when the imaging
is done. Fourth, make sure the treat-
ment is about 50 pm or less, unless the
cornea is unusually thick.

“Finally, if you're just getting in-
volved with this technology, spend
some time with a surgeon who has

experience—experience that involves
many different types of eye condi-
tions,” he adds. “ Every type of corneal
problem you may encounter will be
a little different, whether it’s radial
keratotomy, a decentered ablation,
irregular arcuate cuts, ectatic eyes or
keratoconus patients. No article or
textbook you can read will give you the
experience you need to become good
at this.”

“As with any new procedure, you
should underpromise and overde-
liver,” says Dr. Holland. “Patient ex-
pectations are high, so it’s probably
best to start off by telling patients that
they may need a second treatment. In
fact, we used to do topography-guided
treatments in two separate steps. We'd
explain to the patient that we were
going to first regularize the cornea
and improve the topography; then,
after everything settled down—which
could take as long as a year—the pa-
tient would come back in for the re-
fractive treatment. Today we use the
TNT procedure [described earlier],
where we modify the topography and
do the refractive treatment in one sit-
ting. But if you're just starting out,
separating the two parts would be the
safer way to go. At the very least, you
need to warn the patient that you can
only do a limited refractive treatment
with this technology; you don’t want to
be too aggressive when you start.

“In addition, it's helpful to begin by
treating astigmatic patients such as
post-keratoplasty, rather than more
complex cases,” he says. “And it’s im-
portant to remember that it takes a
long time for vision to stabilize af-
ter the treatment. Do not retreat
too early. Epithelial remodeling can
take three to six months, and if you
do cross-linking as well, then you're
talking about a year. A keratoconus
patient, in particular, can take a long
time to stabilize. If necessary, fit the
patient with soft contact lenses during
this time, and make sure to follow his
progress closely.”
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Looking to the Future

Dr. Holland admits that topograph-
ic treatment needs to become simpler
and easier to do, but he believes that
will happen over time. “It’s taking a
long time because we're starting with
the most difficult cases—the thera-
peutics,” he explains. “Then we're
working backwards. For now, the real
value of this type of procedure lies
with the therapeutic cases. The regu-
lar cases don't really need it, and it’s
hard to bring in new technology and
use it on patients you know would get
a good result without it. But eventu-
ally we'll take the positive aspects of
the new treatment and apply it to the
general population. Over time we’ll
work out the best ways to use it in
healthier eyes.

“In the meantime, using this ap-
proach is definitely worthwhile, in our
hands,” he says. “We've gotten some
dramatic results—and only a few dis-
appointing ones—with ectasia, post-
keratoplasty and keratoconus patients.
In our ectasia group, for example,
about one-third of our patients gain
two or more lines of BCVA. About a
third of them end up 20/40 uncorrect-
ed or better. Its a huge result for these
patients who are being handicapped
by the severe irregular astigmatism
that they get. The extra effort it takes
to do these treatments is definitely
worthwhile.”

“I have to say that topography-
guided ablation, especially when it’s
combined with cross-linking, is a re-
markable procedure,” adds Dr. Stein.
“We're able to take patients who are
not functioning well and improve their
best corrected visual acuity. It's one of
the most enjoyable parts of my prac-
tice.” REVIEW

Dr. Kanellopoulos is a consultant
for WaveLight, Alcon, iOptics and
Avedro. Drs. Stein and Holland have
no financial ties to products or compa-
nies mentioned.
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Diabetic Macular Edema

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

FOR OPHTHALMIC INTRAVITREAL INJECTION.

The intravitreal injection procedure should be carried
out under controlled aseptic conditions. Following the
intravitreal injection, patients should be monitored for
elevation in intraocular pressure and for endophthalmitis.
Patients should be instructed to report any symptoms
suggestive of endophthalmitis without delay.

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

Glaucoma: 0ZURDEX® is contraindicated in patients with

glaucoma, who have cup to disc ratios of greater than 0.8.

Torn or Ruptured Posterior Lens Capsule: 0ZURDEX® is
contraindicated in patients whose posterior lens capsule
is torn or ruptured because of the risk of migration into
the anterior chamber. Laser posterior capsulotomy in

pseudophakic patients is not a contraindication for
0ZURDEX® use.

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

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

the injection.

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

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

Ocular adverse reactions reported by greater than or
equal to 1% of patients in the two combined 3-year
clinical trials following injection of 0ZURDEX® for
diabetic macular edema include: cataract (68%),
conjunctival hemorrhage (23%), visual acuity reduced
(9%), conjunctivitis (6%), vitreous floaters (5%),
conjunctival edema (5%), dry eye (5%), vitreous
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detachment (4%), vitreous opacities (3%), retinal aneurysm
(3%), foreign body sensation (2%), corneal erosion (2%),
keratitis (2%), anterior chamber inflammation (2%), retinal
tear (2%), eyelid ptosis (2%). Non-ocular adverse reactions
reported by greater than or equal to 5% of patients include:
hypertension (13%) and bronchitis (5%).

Increased Intraocular Pressure: |0P elevation greater than
or equal to 10 mm Hg from baseline at any visit was seen

in 28% of 0ZURDEX® (dexamethasone intravitreal implant)
patients versus 4% of sham patients. 42% of the patients
who received 0ZURDEX® (dexamethasone intravitreal
implant) were subsequently treated with IOP-lowering
medications during the study versus 10% of sham patients.

The increase in mean 0P was seen with each

treatment cycle, and the mean |OP generally returned

to baseline between treatment cycles (at the end of

the 6-month period).

Cataracts and Cataract Surgery: The incidence of cataract
development in patients who had a phakic study eye was
higher in the 0ZURDEX® group (68%) compared with

Sham (21%). The median time of cataract being reported

as an adverse event was approximately 15 months in
the 0ZURDEX® (dexamethasone intravitreal implant)
group and 12 months in the Sham group. Among these
patients, 61% of 0ZURDEX® subjects versus 8% of
sham-controlled subjects underwent cataract surgery,
generally between Month 18 and Month 39 (Median
Month 21 for 0ZURDEX® group and 20 for Sham) of

the studies.
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OZURDEX

(dexamethasone intravitreal implant) 0.7 mg

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

INDICATIONS AND USAGE

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

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

Diabetic Macular Edema

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

CONTRAINDICATIONS

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

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

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

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

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

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

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

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

ADVERSE REACTIONS

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

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

Retinal Vein Occlusion and Posterior Segment Uveitis

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

Adverse Reactions Reported by Greater than 2% of Patients

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

Increased I0P with OZURDEX® peaked at approximately week 8. During the initial
treatment period, 1% (3/421) of the patients who received 0ZURDEX® required
surgical procedures for management of elevated 10P.

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

Diabetic Macular Edema

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

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

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

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

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

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

Increased Intraocular Pressure

Summary of Elevated IOP Related Adverse Reactions

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

IOP elevation >10 mm Hg 91 (28%) 13 (4%)
from Baseline at any visit
>30 mm Hg I0P at any visit 50 (15%) 5 (2%)
Any |0P lowering medication 136 (42%) 32 (10%)
Any surgical intervention for 4 (1.2%) 1(0.3%)
elevated |OP*

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

Cataracts and Cataract Surgery

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



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

USE IN SPECIFIC POPULATIONS

Pregnancy Category C

Risk Summary

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

Animal Data

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

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

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

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

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, Impairment of Fertility

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

PATIENT COUNSELING INFORMATION

Steroid-related Effects

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

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

Intravitreal Injection-related Effects

Advise patients that in the days following intravitreal injection of 0ZURDEX® patients
are at risk for potential complications including in particular, but not limited to, the
development of endophthalmitis or elevated intraocular pressure.

When to Seek Physician Advice

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

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

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

Bringing LASIK

Back into Focus

Walter Bethke, Managing Editor

Steps you can
take inside and
outside your
practice to help
poost your LASIK
volume.
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or several years now, follow-
Fing a significant decrease in

the 2008 to 2009 time period,
LASIK volumes have been flat, leav-
ing surgeons casting about for new
ways to reach patients and boost their
practices” LASIK conversion rates.
Though experts agree the 2008 eco-
nomic recession has had a lot to do
with stagnant LASIK volumes, they
also say there are still some steps you
can take both inside and outside of
your practice that can help capture
more LASIK candidates as the overall
economy recovers. Here’s a look at
how you can reach today’s candidates.

Who Wants LASIK?

Surgeons and refractive surgery
marketing experts say that the LASIK
market has changed since the proce-
dure’s inception. Surgeons now have
to keep their eyes on a new demo-
graphic, even if its constituents aren’t
clamoring for LASIK right now.

Though 35- to 42-year-old patients
are still the most common group that
gets LASIK, industry experts say it’s
time to address millennials. “The 22-
to 28-year-old age group is the fastest-
growing and largest group of potential
LASIK customers in the country,”
says Mike Malley, of CRM Marketing
in Houston, which designs refractive

marketing strategies for 35 practices.
“They have the same distribution of
refractive error as any other group,
meaning more than half of them are
potential LASIK candidates. So the
question becomes, ‘Are they having
LASIK? And the answer right now
is they’re not. Some of our college
and post-college focus group studies
have told us that millennials are aware
of LASIK and would like to have it
done, but it’s just not on the top of
their to-do lists. These individuals are
out of college and saddled with educa-
tion loans, and are primarily in a car-
buying mode and possibly thinking
about getting married. In their minds,
LASIK is a distant seventh or eighth
in importance. Even so, they are can-
didates, and the likelihood of them
having it done is fairly strong—Dbut it
will take two or three years.”

LASIK Promotion

As the patient demographics have
changed over the years, so too has the
best way to reach them, say experts.
As a result, you may have to retool
your marketing message.

¢ External marketing. “Though
the millennials are aware of LASIK
and would like to have it, theyre sim-
ply not having it done,” says Mr. Mal-
ley. “So, the core group actually having

This article has no commercial sponsorship.



LASIK right now is the person in the
33-to-43 age group, split evenly be-
tween male and female, who has both
the money to afford LASIK and frus-
tration with their vision. They have a
desire to make a change and are mak-
ing it. We're actually seeing conver-
sion in clinics increase because people
coming in want to have it. Theyre do-
ing their research on-line and coming
in and having it done.”

The act of reaching potential pa-
tients, even in lean times, through
both traditional and new media, is
what Eye-to-Eye Consulting’s Cory
Pickett, based in Midland, Texas, calls
“filling the funnel.” “Even if you get
patients to come to your office to in-
quire about LASIK, you'll lose some
by them simply not showing up, you'll
lose some because they turn out not
to be good candidates, and you'll lose
others because they don’t have the
financial means to afford the proce-
dure,” Mr. Pickett says. “If your funnel
is big, though, you'll eventually pick up
your share of patients for LASIK. But
if you just restrict yourself to a small
portion of the population, then the
return on your marketing dollars won’t
be as successful.”

“Because of the differences between
millennials and older patients, we have
to have a bi-level marketing strategy
now,” Mr. Malley says. “For the 33-to-
43 age bracket, you need a message to
the effect of, ‘If you're frustrated with
or intolerant of contact lenses, or even
your reading glasses, here’s why our
clinic is the answer.” But, at the same
time, you have to influence the mil-
lennials with campaigns on websites
such as Instagram, Twitter and Pan-
dora, the last being a non-traditional
radio approach. Millennials are more
influenced by educational information
than they are by purchasing offers. For
example, to influence them, you're
better off saying something like, “Visit
our site to download the latest report
that shows LASIK is safer and more
affordable than contact lenses in the

Interest in “LASIK” on Google
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Houston refractive business consultant Michael Malley says a decline in interest in LASIK
is one more challenge surgeons need to overcome. Specifically, he refers to this graph
from Google Analytics which shows that, since 2005, there’s been a decrease of almost 70
percent in searches for LASIK-related information using the term “LASIK” on Google.

long term,” rather than, ‘Save $500
on LASIK.” Theyre not so much in a
purchasing mode right now as they are
in a fact-finding one.”

e Internal marketing. Experts say
you can also harness one of your great-
est assets: your current patients who
already feel comfortable with you. “A
lot of the practices we work with of-
fer both LASIK and cataract surgery,”
says Mr. Malley. “And often their
cataract practice is bigger than their
LASIK one. What many don't realize
is they can market LASIK to the cata-
ract population internally—but with a
message aimed at their children and
grandchildren. Also, if you happen
to have a contact lens practice, offer
every one of those patients a LASIK
pricing offer limited just to your prac-
tice’s current patients.”

Handling the Call

Advertising, promotion and word
of mouth may get your phone to ring,
but how your practice handles that call
could be the difference between an
opportunity to speak to that patient
in-person or having him go elsewhere.

Mr. Pickett says it's worth making
sure the person who answers your
phone has the time, information and
demeanor necessary to get a patient
interested in seeing you. “Trying to
have your front-desk person answer

the phone and discuss LASIK while
also check-in patients is the wrong
way to go,” he says. “However, it still
happens all the time. For instance,
one practice I work with had noticed
their LASIK appointments were lim-
ited despite a good number of calls.
They gave me permission to call their
number several times as if I were a
patient. Over several calls, I experi-
enced having my call blown off, hav-
ing someone take a message and then
never call me back, being put on hold
for 10 minutes, having the person on
the other end become evasive when
I asked a question and, finally, having
the person be overly pushy.”

Mr. Pickett says if you think your
staff might be mishandling calls, or
overburdened by handling LASIK
prospects on the phone throughout
the day, it might be worth looking into
commissioning a call center.

“You give the call center all the in-
formation on LASIK that you would
want given to prospective patients,
and they’ll input it into software that
operators can use to answer patients’
questions,” Mr. Pickett explains.
“When the person asks a question, the
operator clicks on it on their computer
screen and can phrase the answer the
way you want it phrased. They’ll even
have operators with accents specific
to the part of the country where your
practice is located; if you're in Texas,
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for example, the operator will have a
slight drawl. The patient doesn’t know
that the person answering the phone is
in a different part of the country, just
that the call is being handled profes-
sionally. If a patient has a very specific
question that only applies to him and
the operator can’t answer it, he can
put the patient on hold and buzz your
office to have someone speak to him.”

Mr. Pickett says that, if your staff
isn’t great on the phone, a call center
can often be worth its fee. “The pay-
ment for this service is usually based
on the number of calls, but it can be
$1,500 to $2,000 per month,” Mr. Pick-
ett says. “The cost depends also on the
kind of coverage. Some only do it for
evenings and weekends, while some
take calls seven days a week. Though
the cost usually equates to one LASIK
patient per month, after working with
them for around 10 years, I've found
them to be worth more in terms of
what they give you in return.”

Procedures and Prices

The experts on the refractive front-
lines say it helps to diversify your offer-
ings to give patients options. There are
also two approaches to pricing LASIK,
each with pros and cons.

¢ Procedure variety. Mr. Pickett
says he encourages the practices he
works with to offer as many surgical
options as possible, as long as the sur-
geon is comfortable doing them. “It
can help to have a physician in your
practice who implants phakic IOLs,”
he says. “That opens that up as an op-
tion so you're not losing the phakic
IOL patients. Just the other day, one
practice I work with had to refer out
two women who weren’t LASIK can-
didates but were candidates for pha-
kic lenses. Granted, if you don’t have
a lot of high myopes in your patient
population you may not have a lot of
experience with phakic lenses, but I've
found that most of the practices I work
with have most, if not all, of the refrac-

Overland Park, Kan., surgeon Dan Durrie
says refractive surgeons either need to
cultivate people skills or hire someone who
already has them.

tive surgeries available. For instance,
when the presbyopic corneal inlays
become available to us, every practice
is going to want to offer them because
almost every patient over 40 will be a
candidate. In a similar vein, we did a
large campaign for a practice’s pres-
byopia-correcting IOL services, and it
wound up generating a lot of LASIK
business because patients didn’t real-
ize we couldn’t correct astigmatism
with just the lenses.”

Mobile, Ala., ophthalmologist Rich-
ard Duffey, who not only performs
LASIK and cataract surgeries but has
also tracked surgeons’ practice pat-
terns for years under the auspices of
the American Academy of Ophthal-
mology and the American Society of
Cataract and Refractive Surgery, says
LASIK and refractive cataract sur-
gery are becoming increasingly inter-
twined. T think that continuing to stay
active in LVC has enhanced my pre-
mium IOL and refractive cataract sur-
gery practice,” he says. “I fall back on
the technology of LVC—both LASIK
and PRK—to fine-tune the less-than-
perfect results that we occasionally get
with premium lenses and femtosec-
ond cataract surgery.”

e Tiered pricing. Tiered pricing
involves having a low price for LASIK
based on a low refraction, no astigma-
tism and minimal follow-up, and then
having one or more tiers above that as
the cases become more complex. Ex-
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perts say tiered pricing and one-price-
fits-all approaches have advantages
and disadvantages.

“When a patient calls about LASIK,
eight times out of 10 his initial inquiry
consists of, ‘How much is LASIK at
your practice? ” says Mr. Malley. “He
usually doesn’t ask about the doctor’s
reputation, the technology or the re-
sults. So, if your response is, ‘Our fees
start as low as $995 per eye, and when
you come in we’ll determine what
your final price will be,” you've done
the perfect thing. We feel the clinic is
a better place to discuss pricing than
over the airwaves.”

Mr. Pickett says tiered pricing
makes sense because patients have a
consumer’s mindset. “When they buy
a new truck, they want to be able to
choose the leather seats, bigger engine
and/or bigger wheels,” he says. “This
is opposed to going into the dealer
and finding there’s only one model
there that has all the options on it and
is expensive. They like to feel if they
choose to pay some more, they get
some more. So, have options in your
practice, such as maybe a base price
with add-on options for the patient
that lets you raise your price without
costing you a lot. I've seen this be very
effective. One tip to be successful with
this is not to have a huge range, such
as $299 to $2,999. Instead, offer some-
thing where there are a small number
of specific plans. For instance, have
one plan with a specific amount of
follow-up care and duration of the
enhancement period, followed by a
plan with a longer amount of both, et
cetera. Patients will usually choose the
option with more value. For instance,
we did a test in one refractive practice
where we offered either microkera-
tome or femtosecond LASIK, with the
former being $1,000 less. In one year,
only one patient chose the cheaper
microkeratome procedure.”

Surgeons counter, though, that if
you've got an established reputation
in your community, offering a single



price cuts through potentially con-
fusing options while still bringing in
patients. “T used to use tiered pric-
ing, and used it successfully,” says Dr.
Duffey. “But when one of my younger
partners came in, he thought it was
too confusing for him to use to start
his practice. So, we looked at the aver-
age of what we charge for LASIK, and
for each of our other procedures, and
set each procedure’s price at its aver-
age. I've found that it’s easier now, and
there’s little question in anyone’s mind.
I used to believe that I could have a
low-end price there and get patients
to our Weekly practice seminar or into
the clinic. Once they saw our qual-
ity, consistency and equipment, I rea-
soned, they'd choose us, even though
we might have a higher price for their
particular case. However, now that
we've been in the community so long,
the public knows that we have the best
quality and what we stand for.”

e Credit plans. Options for paying
for a refractive procedure can some-
times help get someone off the fence
and over to the LASIK side. “I think fi-
nancing options can help a great deal,”
says Mr. Pickett. “CareCredit, which
has been the main one out there, and a
newer one, Alphaeon, both have plans
set up for vision procedures. There
may be practices out there that are
hesitant to offer the financing because
they don’t want to pay the financing
charge to the company. But if money
is the barrier that’s stopping a patient
from having the procedure, I think
you're doing yourself a disservice by
not offering financing. If you don’t
offer financing, you're limiting your-
self, especially in markets where the
local economy may be down and pa-
tients don’t have $4,000 in disposable
income to pay for LASIK outright,
but they can afford $150 per month.
In our experience, the practices that
are offering financing are seeing 40 to
50 percent of patients finance it, and
that's OK. Again, its about filling the
funnel. By offering financing, you're

giving yourself a bigger funnel to work
with.”

Food for Thought

In addition to the strategies outlined
above, experts say there are other ar-
eas of your practice you can focus on
to enhance your LASIK volume.

* Patient counselors. Though
some practices may not use a counsel-
or, experts say having the right person
can pay dividends in terms of conver-
sion rates. “Marketing can get people
interested in calling you on the phone,
but you also have to focus on meet-
ing the patient’s needs and moving
him through a process many practices
don't like to acknowledge: the sales
process,” says Dan Durrie, MD, of
Overland Park, Kan. “This is where a
lot of practices are weak, with either
the surgeon or the counselor not hav-
ing the skills needed to understand the
patient’s needs and how to transition
him from someone who's interested to
someone who's comfortable both hav-
ing the procedure done immediately
and having it done at your practice.
It takes a particular type of person to
do this. Other industries know that
this type of employee is trained dif-
ferently and hired differently. He’s not
just one of your techs who's been really
good so you promoted him to coun-
selor. He has to be skilled at reading
people and alleviating fears. He must
also be adept at identifying who the
alpha person in the room is if the pa-
tient brought someone with him. For
instance, the counselor must know if
he should be addressing the mother
of the patient. These are skills we as
physicians aren’t taught, but which are
pretty much essential in this field.”

e Patient education. Mr. Pickett
says this is where you can really sepa-
rate your practice from the competi-
tion. “This is something I love to do
because when I'm talking to a patient
and explaining the surgery, I'm bank-
ing on none of the competitor prac-

tices doing it the way I'm doing it,” he
says. “Most of these patients will visit
more than one practice, and some-
times yours is the first they visit, so you
want to make a positive impression on
them. You want them to say, These
people know what they’re doing; this
is where I want to have my LASIK."”

Making use of technology can boost
the education process, too. “Compa-
nies like Eyemaginations and Patient
Education Concepts have software
that can educate patients in ways that
are light years beyond our old flip
charts and eye models,” Mr. Pickett
says. “And these approaches can often
be customized to each patient. You
can even have presentations in which
you come in at the end and discuss
your different LVC plans.”

¢ “New and improved.” Though it
may be asking a lot of surgeons to pur-
chase equipment during a flat LASIK
period, Mr. Malley says the excitement
that surrounds the announcement of
anything new can actually bring some
patients out of the woodwork. “The
ray of hope we saw this past year
was the LASIK practices who have
experienced the most growth out of
all the practices we serve—not the
highest volume but the fastest rate of
growth—were those who introduced
the newest LASIK technology,” Mr.
Malley says. “Their volume increased
by 10 to 20 percent. There appears to
be a group of patients who are waiting
for the next generation of technol-
ogy designed to possibly make LASIK
‘safer, faster, better or with improved
outcomes.” I'm not sure how large this
group is, but they're out there.”

Mr. Pickett says that, in the end,
there is no one solution to decreased
LASIK volume, but rather a string of
incremental improvements. “All of
these steps you take add up,” he says.
“If each measure you take generates
one to five patients per month, then
before you know it you've got 20 extra
patients and you've had a successful
month.” REVIEW
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LASIK: Thin Flaps,
Thin Volumes

Walter Bethke, Managing Editor

Refractive
surgeons’ views
on technigue and
technology.

42 | Review of Ophthalmology | February 2015

geons reached a consensus that

they’d like to leave a residual stro-
mal bed thickness of at least 300 pm
after surgery, and the flaps they made
were on the thicker side, around 145
to 160 pm. However, the emergence
of corneal ectasia as a postop complica-
tion, and the advent of newer ways to
make thinner flaps, have driven down
the average flap thickness to a point
where a flap between 100 to 119 pm is
by far the most popular on our refrac-
tive surgery survey, judging by the lat-
est results. However, surgeons would
probably like more opportunities to
make flaps, as they report that their
LASIK volumes remain flat.

Flap thicknesses and LASIK volume
are two of the topics covered in this
month’s refractive surgery survey. The
survey e-mail was opened by 1,733 of
11,600 subscribers to Review’s elec-
tronic mail service (14.9-percent open
rate), and 70 surgeons responded. See
how their approaches to refractive sur-

gery align with yours.

In the early days of LASIK, sur-

The Shrinking Flap

As mentioned earlier, surgeons
are extolling the virtues of thin flaps,
with 73 percent of them saying they
prefer to make flaps that are between
100 and 119 pm thick, an increase

from last year’s 59 percent. Sixteen
percent prefer flaps to be 120 to 130
pm. Six percent employ flaps thicker
than 150 pm, 4 percent use flaps less
than 100 pm and 2 percent prefer
flaps between 131 and 149 pm thick.

Sixty-eight percent of the surgeons
use a femtosecond laser to create their
flaps, with the rest preferring a blade.

As for why surgeons like the rela-
tively thin flap size of 100 to 119 pm,
many think it’s a good compromise be-
tween the extremes of thickness. Paul
Kuck, MD, of LaCrosse, Wis., says this
kind of flap works best for him. “A flap
of 110 pm is safe enough to prevent
tears and avoid too thin a flap if there
is avariable cut,” he says. “I still may go
thinner, though: I just upgraded to an
Alcon FS200 femtosecond laser.”

A surgeon from Austin, Texas, thinks
this thickness of flap gives the best of
both worlds. “It’s thick enough to be
stable on lifting,” he says, “but thin
enough to allow completion of most
cases with a flap plus ablation total
that takes less than 40 percent of cor-
neal thickness.” George Walters, MD,
of Port Arthur, Texas, says that flaps
in this range “leave enough tissue for
most ablations and are easier to handle
than thinner flaps.” Jeffrey Whitman,
MD, of Dallas also thinks these flaps
go easy on the corneal surface. “They
have less of an effect on the corneal

This article has no commercial sponsorship.



nerves and dry eye,” he says. “Also, I
keep the flap to a smaller diameter.”

Preferred Procedures

Though it will take another a year or
two more to declare it a trend, the per-
centage of surgeons who say they pre-
fer to use wavefront-optimized LASIK
for most of their cases increased to 33
percent from 13 percent on last year’s
survey. A third say they prefer to use
custom LASIK. Thirteen percent like
PRK and 12 percent prefer conven-
tional LASIK for most of their cases.
Four percent do epi-LASIK on most
patients, and 2 percent each say they
mostly do CK, LASEK or Staar Visian
implantation.

Monthly LASIK volumes reported
on the survey remain somewhat flat,
and hover around their 2014 levels (a
comparison graph of the past three
years appears below). Sixty-eight per-
cent of surgeons say they perform 20 or
fewer cases per month. Eight percent,
however, say they do more than 100
cases per month, which is up slightly
from last year’s 6 percent. The aver-
age price surgeons charge for LASIK
increased compared to last year, climb-
ing to $3,395 from $2,452. For PRK,
surgeons charge an average of $3,389
this year, versus $2,404 last year.

Feelings on Phakics

Thirty-six percent of the surgeons
say that phakic IOLs are an option they
reach for in select patients, but this
doesn’t mean these lenses don’t have
shortcomings.

William Trattler, MD, of Miami gets
good results with the Visian ICL. “I
love the ICL,” he says. “But I wish it
had a fenestration so we could elimi-
nate the need to create a peripheral iri-
dotomy.” A surgeon from Philadelphia
agrees, and voices a gripe many phakic
lens surgeons have, namely that toric
phakic lenses have vet to be approved
in the United States. “I use the ICL,”

Best Procedure for a 45-year-old Hyperopic Preshyope
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he says. “The benefits are that it uses
a small incision and the eye is quick-
healing. The drawbacks are difficult
sizing, no astigmatism option and the
need for YAG PIs.”

A surgeon from Oklahoma also be-
moans the approval process that is
keeping a toric option out of his reach.
“I don't like the slow approvals from
the FDA,” he says. “We should have
gotten approval for a toric phakic lens
in the United States. We should also
have gotten approval for a fenestrated
lens to stop having to perform Pls.
Also, these lenses should be preload-
ed.”

However, not everyone is a fan of
phakic lenses, and some foresee prob-
lems down the road. A surgeon from

PRK
monovision monovision monofocal

CLE/ CLE/ CLE/
multifocal accommodative
0L lens lens

monovision

Utah dislikes them as an option, saying,
“The rate of debilitating glare and cata-
ract formation are way under-reported.
They all eventually have to be removed
if the patient lives long enough and
forms cataracts.”

Tough Cases

Surgeons say they alter their ap-
proach to certain patients, depending
on the level of correction that’s needed
and, sometimes, patient age.

For a high (-11 D) myope, most
of the surgeons, 75 percent, say they
think a phakic IOL is best. Kurt An-
dreason, MD, director of the Wright
Patterson Air Force Base’s Warfight-
er Refractive Eye Surgery Center in

Average LASIK Monthly Case Volume by Survey Year
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Ohio, says a phakic intraocular lens is
usually a good method because other
ones fall short in such patients. “The
residual stromal bed is usually insuffi-
cient for this refraction,” he says. “PRK
with mitomycin-C is a consideration,
but there is plenty of room for a phakic
IOL in this situation, without much
corneal effect.” A physician from Okla-
homa says he’ll consider the patients
age. “If the patient age is under 45, T'll
use an ICL,” he says. “Ifit’s over 45, I'll
use CLE/IOL implantation. I choose
these options for quality of vision and
ease of healing without regression.”

A challenging patient presenta-
tion that surgeons weighed in on is
the 45-year-old hyperopic presbyope,
whose situation doesn’t lend itself to
a clear-cut solution. On the survey, 29
percent of the surgeons avoid surgery
altogether for this patient, saying that
a pair of bifocals is best. Twenty-four
percent like monovision LASIK and 20

percent prefer CLE/IOL. Multifocal
contact lenses and CLE/accommoda-
tive IOL implantation each were cho-
sen by 10 percent of the respondents.
A surgeon from Utah chose the bifo-
cal route: “With surgery in this type
of patient, there’s a high percentage
of dry eyes afterward, particularly in
females,” he says. “It depends on how
bad the hyperopia is. The surgeon
should wait until cataracts begin to
form before doing multifocal IOLs.”

Future Plans

Surgeons have also been keeping an
eye on the refractive surgery pipeline,
and have opinions about which bur-
geoning technology piques their inter-
est the most. The most popular new
technologies are corneal inlays/onlays
(38 percent) and corneal cross-linking
(22 percent). The other popular op-
tions were small-incision lenticule ex-

traction (18 percent) and a new accom-
modative lens (18 percent).

Dr. Andreason is in the group that’s
most looking forward to onlays. “This
technology and its results seem prom-
ising,” he says. “LASIK surgeons can
do it safely, it is reversible and many
patients will be motivated to try it if
long-term results continue to be suc-
cessful.” George Walters, MD, of Port
Arthur, Texas, feels similarly, saying,
“This technology would benefit more
patients and increase LASIK volume.”

Wisconsin’s Dr. Kuck is one of the 22
percent looking forward to the approv-
al of corneal cross-linking. “It benefits
keratoconus patients and decreases
the risk of ectasia in patients with thin
but ‘Pentacam-normal’ corneas,” he
says. An ophthalmologist from Califor-
nia agrees, and says that she is eagerly
awaiting cross-linking because of its
versatility, saying, “Cross-linking has
lots of applications.” REVIEW
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As Demonstrated in 2 Pivotal, Phase 3 Trials in
Patients With DME Evaluating Mean Change in
BCVA* at 52 Weeks vs Baseline’

EYLEA® (aflibercept) Injection Offers Extended
Dosing in DME—2-mg Every 8 Weeks
Following 5 Initial Monthly Doses'’

Initial Dosing

5 Initial 2-mg Injections Monthly
(Every 4 Weeks)

Follow-Up Dosing

2-mg Every 2 Months
(Every 8 Weeks)

Although EYLEA may be dosed as frequently as
2 mg every 4 weeks (monthly), additional efficacy
was not demonstrated when EYLEA was dosed
every 4 weeks compared to every 8 weeks.

g

*BCVA = best-corrected visual acuity, as measured by Early Treatment Diabetic Retinopathy Study (ETDRS] letters.

IMPORTANT SAFETY INFORMATION FOR
EYLEA® (aflibercept) INJECTION

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

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

@® Acute increases in intraocular pressure have been seen within
B0 minutes of intravitreal injection, including with EYLEA. Sustained
increases in intraocular pressure have also been reported after
repeated intravitreal dosing with VEGF inhibitors. Intraocular
pressure and the perfusion of the optic nerve head should be
monitored and managed appropriately.

® There is a patential risk of arterial thromboembolic events (ATEs)
following use of intravitreal VEGF inhibitors, including EYLEA, defined
as nonfatal stroke, nonfatal myocardial infarction, or vascular death
(including deaths of unknown cause). The incidence of reported
thromboemboalic events in wet AMD studies during the first year was
1.8% (32 out of 1824) in the combined group of patients treated
with EYLEA. The incidence in the DME studies during the first year
was 3.3% (19 out of 578] in the combined group of patients treated
with EYLEA compared with 2.8% (8 out of 287] in the contral group.
There were no reported thromboemboalic events in the patients
treated with EYLEA in the first six months of the RVO studies.

Reference: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information.
Regeneron Pharmaceuticals, Inc. October 2014.

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

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.
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@® Serious adverse reactions related to the injection procedure have
occurred in <0.1% of intravitreal injections with EYLEA including
endophthalmitis and retinal detachment.

® The most common adverse reactions (25%) reported in patients
receiving EYLEA were conjunctival hemarrhage, eye pain, cataract,
vitreous floaters, intraocular pressure increased, and vitreous
detachment.

IMPORTANT PRESCRIBING INFORMATION FOR
EYLEA® (aflibercept) INJECTION

EYLEA® (aflibercept) Injection is indicated for the treatment of
patients with

® Neovascular (Wet) Age-related Macular Degeneration (AMD): The
recommended dose is 2 mg administered by intravitreal injection
every 4 weeks [monthly) for the first 12 weeks (3 months), followed
by 2 mg once every 8 weeks [2 months). Although EYLEA may be
dosed as frequently as 2 mg every 4 weeks (monthly), additional
efficacy was not demonstrated when EYLEA was dosed every
4 weeks compared to every 8 weeks.

® Macular Edema following Retinal Vein Occlusion (RVO]: The
recommended dose is 2 mg administered by intravitreal injection
every 4 weeks [monthly).

® Diabetic Macular Edema [DME): The recommended dose is 2 mg
administered by intravitreal injection every 4 weeks (monthly] for the
first 8 injections, followed by 2 mg once every 8 weeks (2 months).
Although EYLEA may be dosed as frequently as 2 mg every 4 weeks
(monthly), additional efficacy was not demonstrated when EYLEA was
dosed every 4 weeks compared to every 8 weeks.

For more information, visit www.EYLEA.com.
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BRIEF SUMMARY OF FULL PRESCRIBING INFORMATION

For complete details, see Full Prescribing Information.

1 INDICATIONS AND USAGE

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

2 DOSAGE AND ADMINISTRATION

2.1 Important Injection Instructions. For ophthalmic intravitreal
injection. EYLEA must only be administered by a qualified physician.
2.2 Neovascular (Wet) Age-Related Macular Degeneration (AMD).
The recommended dose for EYLEA is 2 mg (0.05 mL or 50 microliters)
administered by intravitreal injection every 4 weeks (monthly) for the
first 12 weeks (3 months), followed by 2 mg (0.05 mL) via intravitreal
injection once every 8 weeks (2 months). Although EYLEA may be dosed
as frequently as 2 mg every 4 weeks (monthly), additional efficacy was
not demonstrated when EYLEA was dosed every 4 weeks compared to
every 8 weeks.

2.3 Macular Edema Following Retinal Vein Occlusion (RVO0). The
recommended dose for EYLEA is (0.05 mL or 50 microliters) administered
by intravitreal injection once every 4 weeks (monthly).

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

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

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

Immediately following the intravitreal injection, patients should be
monitored for elevation in intraocular pressure. Appropriate monitoring
may consist of a check for perfusion of the optic nerve head or
tonometry. If required, a sterile paracentesis needle should be available.
Following intravitreal injection, patients should be instructed to report
any symptoms suggestive of endophthalmitis or retinal detachment
(e.g., eye pain, redness of the eye, photophobia, blurring of vision)
without delay (see Patient Counseling Information).

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

After injection, any unused product must be discarded.

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

4 CONTRAINDICATIONS

EYLEA is contraindicated in patients with

« Ocular or periocular infections

« Active intraocular inflammation

« Known hypersensitivity to aflibercept or any of the excipients in
EYLEA. Hypersensitivity reactions may manifest as severe intraocular
inflammation

5 WARNINGS AND PRECAUTIONS

5.1 Endophthalmitis and Retinal Detachments. Intravitreal injections,

including those with EYLEA, have been associated with endophthalmitis

and retinal detachments (see Adverse Reactions). Proper aseptic

injection technique must always be used when administering EYLEA.

Patients should be instructed to report any symptoms suggestive of

endophthalmitis or retinal detachment without delay and should be

managed appropriately (see Dosage and Administration and Patient

Counseling Information).

5.2 Increase in Intraocular Pressure. Acute increases in intraocular

pressure have been seen within 60 minutes of intravitreal injection,

including with EYLEA (see Adverse Reactions). Sustained increases in

intraocular pressure have also been reported after repeated intravitreal

dosing with vascular edothelial growth factor (VEGF) inhibitors.

Intraocular pressure and the perfusion of the optic nerve head should be

studies during the first year was 1.8% (32 out of 1824) in the combined
group of patients treated with EYLEA. The incidence in the DME studies
during the first year was 3.3% (19 out of 578) in the combined group
of patients treated with EYLEA compared with 2.8% (8 out of 287) in
the control group. There were no reported thromboembolic events in the
patients treated with EYLEA in the first six months of the RVO studies.

6 ADVERSE REACTIONS

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

« Endophthalmitis and retinal detachments

« Increased intraocular pressure

« Thromboembolic events

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

A total of 2711 patients treated with EYLEA constituted the safety
population in seven phase 3 studies. Among those, 2110 patients
were treated with the recommended dose of 2 mg. Serious adverse
reactions related to the injection procedure have occurred in <0.1% of
intravitreal injections with EYLEA including endophthalmitis and retinal
detachment. The most common adverse reactions (=5%) reported
in patients receiving EYLEA were conjunctival hemorrhage, eye pain,
cataract, vitreous floaters, intraocular pressure increased, and vitreous
detachment.

Neovascular (Wet) Age-Related Macular Degeneration (AMD). The
data described below reflect exposure to EYLEA in 1824 patients with
wet AMD, including 1223 patients treated with the 2-mg dose, in 2
double-masked, active-controlled clinical studies (VIEW1 and VIEW2) for
12 months.

in 2 double-masked, controlled clinical studies (VIVID and VISTA) for
52 weeks.

Table 3: Most Common Adverse Reactions (>1%) in DME Studies
. EYLEA Control
Adverse Reactions (N=578) (N=287)
Conjunctival hemorrhage 28% 17%
Eye pain 9% 6%
Cataract 8% 9%
Vitreous floaters 6% 3%
Corneal erosion 5% 3%
Intraocular pressure increased 5% 3%
Conjunctival hyperemia 5% 6%
Vitreous detachment 3% 3%
Foreign body sensation in eyes 3% 3%
Lacrimation increased 3% 2%
Vision blurred 2% 2%
Intraocular inflammation 2% <1%
Injection site pain 2% <1%

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

6.2 Immunogenicity. As with all therapeutic proteins, there is a
potential for an immune response in patients treated with EYLEA.
The immunogenicity of EYLEA was evaluated in serum samples. The
immunogenicity data reflect the percentage of patients whose test results
were considered positive for antibodies to EYLEA in immunoassays. The
detection of an immune response is highly dependent on the sensitivity
and specificity of the assays used, sample handling, timing of sample
collection, concomitant medications, and underlying disease. For these

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

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

Table 2: Most Common Adverse Reactions (>1%) in RVO Studies
Adverse Reacti CRVO BRVO
EYLEA | Control | EYLEA | Control
(N=218) | (N=142) | (N=91) | (N=92)
Eye pain 13% 5% 4% 5%
Conjunctival hemorrhage 12% 1% 20% 4%
inaocuar pressure 8% | 6% | 2% | 0%
Corneal epithelium defect 5% 4% 2% 0%
Vitreous floaters 5% 1% 1% 0%
Ocular hyperemia 5% 3% 2% 2%
;orggg body sensation 3% 5% 3% 0%
Vitreous detachment 3% 4% 2% 0%
Lacrimation increased 3% 4% 3% 0%
Injection site pain 3% 1% 1% 0%
Vision blurred 1% <1% 1% 1%
Intraocular inflammation 1% 1% 0% 0%
Cataract <1% 1% 5% 0%
Eyelid edema <1% 1% 1% 0%

monitored and managed appropriately (see Dosage and A istration).
5.3 Thromboembolic Events. There is a potential risk of arterial
thromboembolic events (ATEs) following intravitreal use of VEGF
inhibitors, including EYLEA. ATEs are defined as nonfatal stroke, nonfatal
myocardial infarction, or vascular death (including deaths of unknown
cause).The incidence of reported thromboembolic events in wet AMD

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

Diabetic Macular Edema (DME). The data described below reflect
exposure to EYLEA in 578 patients with DME treated with the 2-mg dose

Table 1: Most Common Adverse Reactions (>1%) in Wet AMD reasons, comparison of the incidence of antibodies to EYLEA with the
Studies incidence of antibodies to other products may be misleading.
EYLEA Active Control | In tlhe wet AMD., BVO, and DME studies, the pre-treatment incidence
Adverse Reactions (ranibizumab) | of immunoreactivity to EYLEA was approximately 1% to 3% across
(N=1824) (N=595) | treatment groups. After dosing with EYLEA for 24-52 weeks, antibodies
Conjunctival hemorrhage 25% 28% to EYLEA were detected in a similar percentage range of patients. There
- o o were no differences in efficacy or safety between patients with or
Eye pain 9 0/" 9 O/D without immunoreactivity.
S.atarm . éé" ;of 8 USE IN SPECIFIC POPULATIONS
!treous etachment ° 0 8.1 Pregnancy. Pregnancy Category C. Aflibercept produced embryo-
Vitreous floaters 6% 7% fetal toxicity when administered every three days during organogenesis
Intraocular pressure increased 5% 7% to pregnant rabbits at intravenous doses =3 mg per kg, or every six
Conjunctival hyperemia 4% 8% days at subcutaneous doses =0.1 mg per kg. Adverse embryo-fetal
Comeal erosion % | aormations, neluding anasarca, umiical hem, diphvagmatic
. . I , Includi , U I 1a, al |
ggitt?:arl]irl?r?]m of the retinal pigment 3% 3% hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia,
— - o " spina bifida, encephalomeningocele, heart and major vessel defects,
Injection site pain 3% 3% and skeletal malformations (fused vertebrae, sternebrae, and ribs;
Foreign body sensation in eyes 3% 4% supernumerary vertebral arches and ribs; and incomplete ossification).
Lacrimation increased 3% 1% The maternal No Observed Adverse Effect Level (NOAEL) in these studies
Vision blurred 29, 2, was 3 mdgAper ll;g:tAﬂibgrf;}ptfptrold“gtz\(:E Itelal rr}alfor{ﬁaliogs‘; atall doskes
N n o o assessed in rabbits and the fetal was less than 0.1 mg per kg.
Intrfaoculgr |nf|ammat|op 20/" 3HA’ Administration of the lowest dose assessed in rabbits (0.1 mg per kg)
Retinal pigment epithelium tear 2% 1% resulted in systemic exposure (AUC) that was approximately 10 times
Injection site hemorrhage 1% 2% the systemic exposure observed in humans after an intravitreal dose
Eyelid edema 1% 2% of 2 mg.
Corneal edema 1% 1% There are no adequate and well-controlled studies in pregnant women.

EYLEA should be used during pregnancy only if the potential benefit
justifies the potential risk to the fetus.

8.3 Nursing Mothers. It is unknown whether aflibercept is excreted in
human milk. Because many drugs are excreted in human milk, a risk
to the breastfed child cannot be excluded. EYLEA is not recommended
during breastfeeding. A decision must be made whether to discontinue
nursing or to discontinue treatment with EYLEA, taking into account the
importance of the drug to the mother.

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

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

17 PATIENT COUNSELING INFORMATION

In the days following EYLEA administration, patients are at risk of
developing endophthalmitis or retinal detachment. If the eye becomes
red, sensitive to light, painful, or develops a change in vision, advise
patients to seek immediate care from an ophthalmologist (see
Warnings and Precautions). Patients may experience temporary visual
disturbances after an intravitreal injection with EYLEA and the associated
eye examinations (see Adverse Reactions). Advise patients not to drive
or use machinery until visual function has recovered sufficiently.

REGENERON © 2014, Regeneron
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The Future of

Presbyopia Correction

Michelle Stephenson, Contributing Editor

Corneal inlays,
scleral implants
and excimer and
femtosecond
laser procedures
are under
investigation.

ew options for presbyopia cor-

‘ \‘ rection are currently under

investigation that may soon

offer younger patients alternatives to
refractive lens exchange.

Michael Gordon, MD, in private
practice in La Jolla, Calif., points
out that approved and available
treatments today are not ideal. “To-
day, we have poor attempts at do-
ing presbyLASIK, particularly in the
United States, because we are lim-
ited in how we use lasers,” he says.
“We have presbyopia-correcting in-
traocular lenses, which are good but
not perfect because we really don’t
have any true accommodating IOLs.
We have monovision with LASIK and
monovision with IOLs, which is tried-
and-true and has been around for a
long time in many forms. I think it
works very well, but it’s not the ulti-
mate answer because a little bit of ste-
reopsis and distance vision are lost.”

Understanding Presbyopia

Daniel Durrie, MD, in private
practice with Durrie Vision in Over-
land Park, Kan., says ophthalmolo-
gists are changing the way they talk to
patients about correcting presbyopia.
“It has made it a lot simpler to come
up with the best solution for each pa-
tient,” he says.

This article has no commercial sponsorship.

Cover Focus -

Dr. Durrie notes that presbyopia is
part of dysfunctional lens syndrome,
which has three stages. Stage 1 typi-
cally starts around 43 years of age and
goes until the early 50s. During this
time, the lens loses its ability to focus.
In stage 2, which occurs during the
50s and 60s, the lens turns yellow and
hazy. During this time, patients begin
to experience night vision problems
and need more light to read. The third
stage, which typically doesn’t occur
until the 70s, is true cataract forma-
tion.

“When we are evaluating someone
who is having difficulty with reading
glasses and bifocals, we really want to
find out where he is in the stages of
dysfunctional lens syndrome, and that
helps us in coming up with a treat-
ment,” Dr. Durrie says. “If it is obvi-
ous that someone is in late stage 2
or early stage 3, we are going to lean
towards lens replacement surgery, be-
cause anything we do on the cornea
isn’t really going to benefit them for
very long. This discussion also lets
patients know that presbyopia is a
progressive condition. It is going to
require lens replacement at some
point in time. That has helped us look
at the procedures of today as well as
the procedures that are coming in
the future and how we are going to fit
them into practice.”
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Corneal Inlays

Several corneal inlays are under in-
vestigation, and each has a different
principle of action. According to Dr.
Durrie, one advantage of corneal in-
lays is that they have a tendency to
provide near vision in the non-domi-
nant eye and provide better distance
vision than blended or monovision.
“T think that’s a step up and will be a
premium product for people who are
presbyopic and don't yet need their
lens replaced,” he says. “The Kam-
ra by AcuFocus is leading the way
through [the Food and Drug Admin-
istration trial process]. It has already
gone to panel and is in the process
of labeling and end-stage discussions
with the agency now.”

Richard Lindstrom, MD, in private
practice in Minneapolis, says the Ka-
mra inlay uses small-diameter aper-
ture optics or pinhole optics. “Just as
you would use a pinhole to improve
someone’s vision in the office, this con-
cept is used by this corneal implant or
inside an IOL,” Dr. Lindstrom says.
“It’s not a multifocal, and it’s not ac-
commodating. Instead, it generates
an increased depth of focus. This con-
ceptis used in disposable cameras that
can take pictures at every distance.
You target slight myopia. That along
with the pinhole creates hyperfocality,
which is widely used in the disposable
camera industry. These patients see
well at all distances. Typically, the inlay
is only implanted in the nondominant
eye. It looks very promising.”

Jay Pepose, MD, PhD, in private
practice in Chesterfield, Mo., agrees.
“The Kamra inlay is a
neat concept because
there is not as
much disparity
in uncorrected
distance acu-
ity between
the two
eyes as
there is

with full

monovision, and there is not as much
compromise in contrast sensitivity or
stereopsis as there is with full monovi-
sion. Unlike LASIK, where perma-
nent changes have been made to the
eye, the inlay can be removed if the
patient doesn't like it or can’t adapt to
it,” Dr. Pepose says.

In June 2014, the FDA Ophthalmic
Devices Advisory Panel concluded
that the benefits of the Kamra inlay
outweigh the risks for patients with
presbyopia. The panel reviewed data
on 508 patients implanted monocu-
larly with the inlay in the U.S. IDE
clinical trial. In September 2014, the
Kamra inlay received the CE Mark
approval in Europe. It is not FDA-
approved.

A study with three years of follow-up
supports the safety and efficacy of the
Kamra corneal inlay to correct pres-
byopia.! This study included 32 natu-
ra]ly emmetropic presbyopic patients,
and the corneal inlay was implanted
in the non-dominant eye. Patients’
mean uncorrected near visual acuity
improved from J6 preoperatively to
J1 at three years, and the mean un-
corrected intermediate visual acuity
improved from 20/40 to 20/25 at three
years. Additionally, at three years, 97
percent of eyes had an uncorrected
near visual acuity of |3 or better, and
91 percent had an uncorrected in-
termediate
visual acu-
ity of 20/32
or bet-
ter. The

Figure 1. The
VisAbility Implant
System Docking
Station and
VIS Scleratome
provide
A unprecedented
"I control in
r| positioning the

§ VisAbility Implant
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mean uncorrected distance visual acu-
ity was 20/20, with all eyes achieving
20/32 or better. Nine eyes lost one line
of corrected distance visual acuity, one
eye lost more than two lines, and three
eyes gained one line.

Another corneal inlay is the Flexi-
vue Microlens (Presbia, Los Angeles).
“This is a refractive inlay, meaning
that the power can be changed be-
cause it is a different refractive index
than the cornea,” Dr. Gordon says.
He is an investigator for this inlay and
says that it is in the initial stages of the
Phase III clinical trial. “The results
are extremely good. It is considered
‘smart” monovision because vision will
change depending on pupil size both
at near and far; however, it is still a
form of monovision. The advantage is
that it’s an inlay that is very bioinert, so
it can be removed or replaced as the
patient ages, and a new power can be
inserted.”

A recent study evaluating the ef-
ficacy and safety of the Flexivue Mi-
crolens found that, 12 months after
implantation, the inlay seems to be
an effective method for the corneal
compensation of presbyopia in emme-
tropic presbyopes between the ages
of 45 and 60 years of age. The study
included 47 patients.?

The Raindrop corneal inlay, former-
ly known as PresbyLens, by ReVision
Optics (Lake Forest, Calif.) is also cur-
renﬂy under investigation. It is a mi-
croscopic hydrogel inlay that creates
a prolate-shaped cornea and is easily
placed under a femtosecond laser flap.

Scleral Implants

Another alternative to correct pres-
byopia is the VisAbility scleral implant
(Refocus Group, Dallas). “VisAbil-
ity uses four small implants placed in
scleral tunnels, 4 mm posterior to the
limbus,” says Barrie Soloway, MD,
director of vision correction surgery
at the New York Eye and Ear Infir-
mary. “The VisAbility Implant System



uses a scleral approach to treat
presbyopia that is fundamen-
tally different from the optical
or multifocal approach. The
hypothesized mechanism of
action of the VisAbility sur-
gery is a retensioning of the
posterior zonules, giving the
ciliary muscles more efficiency
in reshaping the lens in these
presbyopic patients.”

He notes that there are two
advantages to this approach.
First, surgery is well off the
visual axis, so there are no
changes in distance vision,
such as problems with halos or
glare, as might occur with most other
approaches. “And, unlike bifocal la-
ser or presbyopia-correcting IOLs,
with VisAbility surgery, patients have
a continuous range of focus from far
through intermediate to near,” Dr.
Soloway adds.

He says that results of this surgery
in a recently completed FDA clinical
trial were promising, with 96 percent
of patients seeing |3, 20/40 or better
uncorrected at near monocularly, and
all were better still binocularly. “Dur-
ing the course of the study, a number
of radically new instruments, includ-
ing a docking station, were developed,
which marked a quantum leap im-
provement in the consistency and ease
of the surgery,” he says. “In Europe,
where the CE-marked VisAbility Im-
plant System is in use, surgeons report
that their patients are having faster
and better improvement in near and
intermediate vision.”

FDA IDE clinical trials are current-
ly under way in the United States, and
enrollment of 360 patients at a dozen
sites should be completed this year.

Laser Procedures

Laser procedures are not ideal for
treating presbyopia, mainly because
the results are not reversible. “Once
you've done it, you've removed tissue

Figure 2. The Kamra inlay.

in a complex pattern, which can be im-
possible to undo, not to mention how
to measure these eyes for their lens
replacement when they need cataract
surgery,” Dr. Soloway explains.

He notes that most excimer and
some femtosecond laser manufac-
turers are working on algorithms for
multifocal corneal treatments with a
lot of variability. “Some are working
with a more plus center, while others
are trying more plus in the periph-
ery,” Dr. Soloway says. “With either
of these approaches, some patients
experience glare and halos, and there
can be a gap in focus in the intermedi-
ate distance range.”

Monovision with an excimer laser
is one option. A study conducted in
Spain found that this procedure im-
proved functional near vision in pres-
byopic patients.® However, although
distance visual acuity was good, con-
trast sensitivity and stereoacuity di-
minished significantly. In this study,
LASIK was performed with the Al-
legretto Wave Eye-Q 400-Hz laser.
The dominant eye was corrected for
distance vision, and the non-dominant
eye was corrected for near vision by
targeting -1.25 D of myopia. The study
included 50 eyes of 25 patients with
a mean age of 49.3 years +4.5. Post-
operatively, more than 90 percent of
patients had a binocular uncorrected

NS distance and near visual acu-
S ity of 0.0 logMAR or better.
j However, the contrast sensi-
; tivity function diminished, es-
© pecially in the non-dominant
eye and with binocular vision.
All patients experienced sig-
nificantly worse stereoacuity.
Visual discrimination capac-
ity declined in non-dominant
eyes and under binocular con-
ditions. No significant chang-
es occurred in dominant eyes.

Another refractive surgery
option is presbyLASIK. In a
recent study of myopes and
hyperopes, presbyLASIK us-
ing the MEL 80 platform induced
significant changes in spherical ab-
erration. This study concluded that
presbyLASIK appears to offer an im-
proved response over LASIK when
correcting myopes due to an apparent
increase in depth of focus resulting
from changes in spherical aberration.
Additionally, presbyLASIK provides a
more consistent spherical aberration
effect in hyperopes, independent of
refractive change.*

U0,
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Intraocular Lenses

For patients who have late stage
2 or stage 3 dysfunctional lens syn-
drome, lens replacement surgery is
required. “In the United States, we
are still limited to the big three: Re-
STOR, Crystalens, and Tecnis multi-
focal,” Dr. Pepose says. “I think we will
likely see low add powers of the Tec-
nis multifocal available in the United
States in 2015. Right now, the Tec-
nis lens is a +4 add on the posterior
IOL surface, which has the near focal
point optimized around 32 cm. The
lower powers would move the point
of focus farther out. For some people,
that would afford a more comfortable
reading distance for a book or com-
puter. Fewer rings may mean fewer

(continued on page 71)
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Corticosteroids for
Diabetic Macular Edema

As diabetes becomes more common, a large unmet need has
arisen for long-acting corticsteroid implants to treat the disorder.

Thomas A. Ciulla, MD, Indianapolis

Diabetic macular edema is one of
the leading causes of blindness
in the industrialized world. Recently,
both the dexamethasone implant (See
Figure 1; Ozurdex, Allergan) and the
fluocinolone implant (See Figure 2;
Iluvien, Alimera Sciences) have been
approved in the United States for the
treatment of DME, heightening the
interest in the use of long-acting cor-
ticosteroid implants for this disorder.
There is a large unmet need for such
treatments as diabetes becomes more
common in an aging and increasingly
obese population; the incidence of
DME increases with the duration of
diabetes, the severity of diabetic reti-
nopathy, and with increasing levels
of glycosylated hemoglobin. In fact,
the Wisconsin Epidemiologic Study
of Diabetic Retinopathy revealed
that the 10-year rate of developing
diabetic macular edema in the United

States was 20.1 percent among type
I diabetics, 25.4 percent among type
IT diabetics using insulin, and 13.9
percent for type II diabetics not using
insulin.! Nearly half of those develop-
ing DME will lose two or more lines
of visual acuity within two years.?

Pathophysiology of DME

Early in DR, there are changes in
the structure and cellular composition
of the microvasculature. Damage to
the endothelial cells that are respon-
sible for maintaining the blood-retinal
barrier (BRB) leads to increased vas-
cular permeability. In DME, break-
down of the inner BRB allows ac-
cumulation of extracellular fluid in
the macula (See Figure 3). Damage
to pericytes that are essential cellular
components for regulating capillary
perfusion in the retina leads to altered

—

Figure 1. The Ozurdex dexamethasone implant inserter.
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retinal hemodynamics, including ab-
normal autoregulation of retinal blood
flow® The loss of retinal pericytes oc-
curs early in DR and correlates with
microaneurysm formation.*® In in-
dividuals with diabetes, the capillary
basement membrane thickens and
increased extracellular matrix compo-
nents are deposited, and these events
may be contributing factors to the
development of abnormal retinal he-
modynamics, including the abnor-
mal autoregulation of retinal blood
flow. Many interrelated pathways are
linked to the cellular damage from
hyperglycemia and hypoxia affect-
ing the BRB, including angiogenic
growth factors and inflammatory cyto-
kines. Corticosteroids modulate these
pathways to exert a therapeutic effect
in DME.

Vascular endothelial growth factor
plays a key role in angiogenesis and
vascular permeability. There are at
least nine different VEGF isoforms,
due to alternative splicing that in-
clude VEGF-A, VEGF-B, VEGF-C,
VEGF-D and VEGF-E. The actions
of VEGF family members are me-
diated by the activation of tyrosine
kinase receptors. VEGF receptors

This article has no commercial sponsorship.



(VEGFR) can signal via the mitogen-
activating protein kinase (MAPK) sig-
naling pathway or through elevation
in intracellular calcium concentration
in endothelial cells forming the ves-
sel walls. Activation of both pathways
has been suggested to increase vascu-
lar permeability. VEGF-A is a criti-
cal regulator of ocular angiogenesis
and vascular permeability. VEGF-A
acts at VEGFR 1 and 2. VEGF medi-
ates angiogenesis by promoting en-
dothelial cell migration, proliferation
and survival. VEGF also possesses
inflammatory properties through its
capacity to mediate microvascular
permeability and increase adhesion
of leukocytes, thus incorporating the
inflammatory cascade, initiating early
diabetic retinal leukocyte adhesion
and aiding the development of dia-
betic vasculopathy.

Inflammation also plays an impor-
tant role in diabetic retinopathy and
diabetic macular edema. Leukostasis,
adhesion molecules, prostaglandin
up-regulation and retinal accumula-
tion of macrophages occur in diabe-
tes. Retinal leukostasis, in particular,
may play a key role in the pathogen-
esis of DR. Leukocytes possess large
cell volume, high cytoplasmic rigid-
ity, a natural tendency to adhere to
the vascular endothelium and a ca-
pacity to generate toxic superoxide
radicals and proteolytic enzymes.™ In
diabetes, increased leukostasis affects
retinal endothelial function, retinal
perfusion, angiogenesis and vascu-
lar permeability. In patients with dia-
betes, leukocytes are also abnormal.
They are less deformable; a higher
proportion than usual are activated;
and they appear to be involved in cap-
illary nonperfusion, endothelial cell
damage and vascular leakage in the
retinal microcirculation. Numerous
inflammatory mediators have been in-
volved in diabetic retinopathy includ-
ing tumor necrosis factor o (TNF-a),
a pro-inflammatory cytokine and in-
terleukin-6.

Pharmacotherapy of DME

Recently, intravitreal anti-VEGF
agents, bevacizumab, ranubizumab
and aflibercept have been used to
treat DME. These three intravitreal
agents bind VEGF, thereby decreas-
ing angiogenesis and vascular perme-
ability, causing regression of diabetic
neovascularization and reduction in
DME respectively. Several recent
clinical trials suggest that anti-VEGF
therapies are more effective than la-
ser therapy."” However, anti-VEGF
therapy requires repeated intravit-
real injection, sometimes monthly
or even indefinitely. Furthermore,
anti-VEGF therapy is not effective in
all patients, possibly because target-
ing VEGF does not suppress all the
inflammatory cytokines involved in
DME.

Corticosteroids can be utilized
in sustained-released forms to treat
DME. Corticosteroids inhibit macro-
phages that release angiogenic growth
factors and down-regulate ICAM-1,
which mediates leukocyte adhesion
and transmigration; they have been
noted to decrease major histocompat-
ibility complex (MHC)-II expression
in the subretina where AMD-associ-
ated neovessels form.""'* In addition
to this anti-inflammatory mechanism,
corticosteroids alter the composition

of endothelial basal membrane by
changing the local ratio of two lam-
inin isoforms, suppressing basement
membrane dissolution, and strength-
ening tight junctions to limit perme-
ability and leakage that cause macular
edema.'

Triamcinolone Acetonide

Triamcinolone acetonide has been
studied in numerous clinical trials for
diabetic macular edema as far back
as the late 1990s."*! More recently,
the Diabetic Retinopathy Clinical Re-
search Network (DRCR) has studied
both posterior subTenon and intravit-
real TA for DME. The DRCR proto-
col I represented a pivotal clinical trial
assessing three different treatment
schemes: intravitreal 0.5 mg ranibi-
zumab plus prompt or deferred fo-
cal/grid laser; or 4 mg intravitreal TA
combined with focal/grid laser com-
pared with focal/grid laser alone.® At
the two-year visit, compared with the
sham + prompt laser group, the mean
change from baseline in the VA letter
score was 3.7 letters greater in the
ranibizumab + prompt laser group;
5.8 letters greater in the ranibizumab
+ deferred laser group; and 1.5 letters
worse in the TA + prompt laser group.
When analysis was confined to the
pseudophakic group of patients, TA

P
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Figure 2. The lluvien fluocinolone implant insertion device.
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showed simi-
lar VA results
to the ranibi-
zumab, indi-
cating that
decreased
acuity could
be at least in
part attribut-
ed to cataract
formation.
At the two-
year visit,
the percent-
ages of eyes
with central subfield thickness =250
pm were 59 percent in the sham +
prompt laser group; 43 percent in the
ranibizumab + prompt laser group;
42 percent in the ranibizumab + de-
ferred laser group; and 52 percent in
the TA + prompt laser group. These
results show the potential of TA to
serve as a less expensive, but compa-
rable, therapy to anti-VEGF injec-
tions. However, anti-VEGF thera-
py has become first-line therapy in
DME patients, especially those who
are phakic, but intravitreal TA is often
utilized in phakic patients who do not
have access to ranibizumab.

Intravitreal TA has a half-life of 18.6
days and may persist at levels suffi-
cient to exert clinical effect for up to
three months.? Nevertheless, repeat
injections are required, which can in-
crease the risk of cataract and glau-
coma. Instead of intermittent bolus
therapy, it is thought that sustained
release of a lower-dose corticosteroid
may lead to greater efficacy with few-
er complications of cataract or glauco-
ma. This has led to the development
of the DEX and FA implants.

Dexamethasone Implant

In June 2009, the Food and Drug
Administration approved a 0.7-mg
DEX implant contained in a solid bio-
erodable polymer for the treatment of
macular edema following retinal vein

occlusion. It can exert a clinical effect
for three to six months. In Septem-
ber 2010, the 0.7-mg implant was ap-
proved for treatment of non-infectious
intermediate and posterior uveitis. In
June 2014, it was approved for the use
in DME in pseudophakic patients or
those phakic patients scheduled for
cataract surgery. In September 2014,
approval was expanded for the use in
general DME patients, both pseudo-
phakic and phakic.

In a clinical trial known as the
MEAD Study, 1,048 subjects with
DME with best-corrected visual acu-
ity 34 letters (20/200) to 68 letters
(20/50), and center macula subfield
thickness >300 pm were randomized
ina1:1:1 ratio to DEX implant 0.7 mg,
DEX implant 0.35 mg or sham proce-
dure and followed for three years.*
Subjects were eligible for retreatment
every six months based on predefined
OCT criteria. The percentage of pa-
tients with >15-letter improvement
in BCVA from baseline at study end
was greater with DEX implant 0.7 mg
(22.2 percent) and DEX implant 0.35
mg (18.4 percent) than sham (12 per-
cent; p< 0.018). Mean average reduc-
tion in CRT from baseline was greater
with DEX implant 0.7 mg (-111.6 jum)
and DEX implant 0.35 mg (-107.9
pm) than sham (-41.9 pm; p< 0.001).

The DEX implant may be particu-
larly well-suited for the treatment of
DME in vitrectomized eyes; these
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Figure 3. Color photograph (A) and mid- and late-phase fluorescein angiograms showing changes
typical of diabetic macular edema. A small tuft of neovascularization elsewhere (NVE) is also evident.

eyes may
more rapidly
clear inter-
mittently ad-
ministered
intravitreally
injected
drugs com-
pared to
nonvitrecto-
mized eyes.
A clinical
trial known as
the CHAM-
PLAIN study
evaluated 55 patients with treatment-
resistant DME and a history of previ-
ous pars plana vitrectomy. The study
eyes received a single 0.7-mg DEX in-
travitreal implant and were followed
for 26 weeks. These eyes showed
statistically and clinically significant
improvements in both visual acuity
and vascular leakage from DME at
26 weeks. At week eight, 30.4 percent
of patients had gained 210 letters in
BCVA.»

Fluocinolone Acetonide Implant

The FA intravitreal implant is ad-
ministered using a 25-ga. inserter, and
it leads to sustained drug release for
up to 36 months. Unlike the DEX
implant, it is not bioerodable. In 2005,
an FA intravitreal implant contain-
ing 0.59 mg FA was approved in the
United States for the treatment of
non-infectious uveitis. In a clinical
trial known as the FAMOUS study,
37 patients with persistent DME
despite prior focal/grid laser therapy
were randomized 1:1 to receive an
experimental intravitreal injection of
a 0.2- or a 0.5-pg/day insert.® After
administration of a 0.2-pg/day insert,
the mean change from baseline in
BCVA was 5.1, 2.7 and 1.3 letters at
months three, six and 12, respectively.
The mean change from baseline after
administration of a 0.5 pg/day-insert
was 7.5, 6.9 and 5.7 letters at months



three, six and 12, respectively. Aque-
ous humor sampling revealed sus-
tained intraocular release of FA for
greater than one year.

The Fluocinolone Acetonide for
Diabetic Macular Edema (FAME)
studies evaluated 953 eyes of patients
with persistent DME after >one laser
therapy treatments, randomized 1:2:2
for sham injection (n=185), low-dose
FA insert (0.2 pg/day, n=375) or high-
dose FA insert (0.5 pg/day, n=393).7%%
At 36 months, 27.8 percent (high
dose) and 28.7 percent (low dose)
of implant-treated eyes versus 18.9
percent of sham eyes demonstrated
an improvement of 15 or more let-
ters (p=0.018). A subgroup analysis
showed particular benefit among pa-
tients with DME for three or more
years. Corticosteroid-related side ef-
fects were noted; up to 8.1 percent
required incisional glaucoma surgery,
and cataracts progressed in nearly all
phakic eyes.

In September 2014, the FDA ap-
proved FA implant containing 0.19
mg fluocinolone for DME in patients
who have been previously treated
with a course of corticosteroids and
did not have a clinically significant
rise in intraocular pressure. However,
this previous course of corticosteroids
was not specified. Clinicians could
conceivably trial a topical corticoste-
roid, intravitreal bolus therapy with
triamcinolone or DEX implant.

Complications

The exact mechanism of corticoste-
roid-induced secondary intraocular
pressure rise is not known; however,
one established contributory factor
is increased outflow resistance with-
in the trabecular meshwork.2*% In
the FAME study, there was a greater
need for surgical glaucoma interven-
tion at the three-year point in patients
receiving the FA injection group; 2.5
percent of the high-dose group, 1.3
percent of the low-dose group and 0

percent of the sham injection group
required laser trabeculoplasty. Inci-
sional glaucoma surgery was needed
in 8.1 percent of the high-dose group,
4.8 percent of the low-dose group
and 0.5 percent of the sham injection
group.” In the MEAD study, ocular
hypertension was usually controlled
with medication or no therapy; only
two patients (0.6 percent) in the DEX
implant 0.7-mg group and one (0.3
percent) in the DEX implant 0.35-mg
group required trabeculectomy.*

A meta-analysis by Weerawat Kid-
dee, MD, and colleagues found that
66 percent and 79 percent of indi-
viduals developed ocular hypterten-
sion (OHT) following 0.59 and 2.1
mg FA implants respectively, and 11
percent and 15 percent of patients
following 0.35 and 0.7 mg DEX im-
plants, respectively. For patients with
DME, 15.7 percent and 14.9 percent
developed OHT following 0.35 mg
and 0.7 mg DEX intravitreal implants.
The analysis showed that prevalence
of OHT was higher in FA implant
groups than DEX implant groups.
Pre-existing or family history of glau-
coma seemed to have an increasing
risk for OHT development after in-
travitreal corticosteroid application.
However, various definitions for OHT
limited accurate comparisons be-
tween studies.® As for the treatment
of secondary corticosteroid-induced
glaucoma, Dr. Kiddee and colleagues
reported that therapy is similar to pri-
mary open-angle glaucoma. Elevated
IOP was primarily treated with topical
medication. Trabeculectomy was the
most common surgical procedure for
OHT?

Ocular corticosteroid therapy is
known to cause secondary cataract
formation, a complication also associ-
ated with administration of systemic
corticosteroids. The FAME study
reported that cataract development
rates were higher in those patients
receiving FA inserts; they reported
that 42.7 percent of the low-dose

group, 51.7 percent of the high-dose
group, and 9.7 percent of the sham
injection group developed cataracts.
These numbers represent 81.7 per-
cent, 88.7 percent and 50.7 percent
respectively of the patients in each
group with phakic eyes at the start
of the study.* In the MEAD study,
rates of cataract formation in phakic
eyes were 67.9 percent, 64.1 percent
and 20.4 percent in the DEX implant
0.7 mg, DEX implant 0.35 mg and
sham groups, respectively.*

In summary, although anti-VEGF
therapy is becoming the treatment
of choice for center-involved DME,
the recently approved sustained-re-
lease low-dose DEX implant and FA
implant add greatly to the treatment
options. In particular, these implants
will limit frequent intravitreal injec-
tion, often required with intravitreal
anti-VEGF therapy. Corticosteroid
implants may also limit the cost of re-
peated treatment with expensive anti-
VEGF therapies such as ranibizumab
or aflibercept and may minimize the
risk of endophthalmitis, given the
lower number of injections. While the
FA implant lasts much longer than
the DEX implant, potentially decreas-
ing the visit and treatment burden on
patients and their families, the FA
implant appears to have a greater risk
of ocular hypertension and cataract.
However, these modalities have not
been directly compared in a clinical
trial.

There is insufficient evidence to
draw more elaborate conclusions, es-
pecially to determine if multiple in-
jections with the DEX implant lead
to the same risks as the longer-lasting
FA implant. As noted above, the FA
implant’s approval requires a prior
treatment with a course of corticoste-
roids to rule out a clinically significant
rise in intraocular pressure. However,
this prior course of corticosteroids
could conceivably be a topical cortico-
steroid, intravitreal bolus therapy with
triamcinolone, or DEX implant.
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There are no large randomized
prospective clinical trials compar-
ing sustained-release corticosteroid
therapy to antiVEGF therapy as first-
line therapy in center-involved DME,
but DEX and FA implants could be-
come early treatment for pseudopha-
kic patients. For non-center-involved
DME, laser treatment could remain
first-line treatment, since the risks of
laser photocoagulation are minimal
in these cases, compared to the risks,
discomfort and expense of intravit-
real therapies. DEX or FA implants
might be especially attractive as early
therapies for center-involved DME
in eyes that have undergone vitrec-
tomy, since it is thought that anti-
VEGF agents have shorter half-life,
and presumable less efficacy in these
cases.

For center-involved DME that
is persistent despite periodic anti-
VEGF therapy, the durable action of
corticosteroid implants, especially the
FA implant, facilitates combination
therapy. In the future, patients could
receive these implants as foundational
therapy, and then receive additional
treatment with laser or intravitreal
anti-VEGF agents as combination
therapy, which may conceivably pro-
vide some synergistic benefit. FA may
be particularly attractive for this use
in pseudophakic patients without sig-
nificant risk of glaucoma, given its
long duration of action.

Finally, corticosteroids implants
may have a special role in the treat-
ment of chronic DME. A recent
study compared the efficacy of the
FA implant in chronic (2three years)
versus non-chronic (<three years)
DME in a preplanned subgroup
analysis of the FAME study.®® At
month 36, the difference between
FA implant and sham control in the
percentage of subjects who gained
15 letters or more was significantly
greater in 536 chronic DME sub-
jects (34 percent vs. sham, 13.4 per-
cent; p<0.001), compared to the 416
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subjects with non-chronic DME
(22.3 percent vs. sham, 27.8 percent;
p=0.275). The differences could not
be explained by baseline ocular char-
acteristics, changes in anatomic fea-
tures or differences in re-treatment
or ancillary therapies. The authors
speculate that early DME is driven
primarily by VEGF, while chronic
DME may driven more by inflam-
matory cytokines in addition to ana-
tomic changes. The authors conclude
that the FA implant may be an option
for patients who do not respond to
other therapy. This report may also
partially account for the clinical ob-
servations of beneficial effect using
the DEX implant when anti-VEGF
agents have minimal effect. REVIEW

Dr. Ciulla is on the Retina Service at
Midwest Eye Institute, 200 W. 103rd
St. Indianapolis, IN 46290. Con-
tact him at (317) 817 1822 or e-mail
thomasciulla@gmail.com.
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Putting Your
Contacts to Work

Attempts to engineer contact lenses that also elute therapeutic
drugs face hurdles in both the world of lenses and of drugs.

Mark B. Abelson, MD, CM, FRCSC, FARVO, and James McLaughlin, MD, Andover, Mass.

Well over half of all Americans use
some sort of vision correction,
and for about a quarter of these, the
correction method of choice is the
contact lens.! These are patients will-
ing to adapt their lives to the routine
of contact lens wear in exchange for
the benefit of eliminating the need for
eyeglasses. But what happens when
contact lens wearers are faced with
ophthalmic disorders such as glau-
coma, allergy or dry eye? These condi-
tions are typically treated with topical
medications, often accompanied by
an admonition to discontinue contact
lens use, at least when applying drops,
and often for many minutes afterward.
This situation is a recipe for compli-
ance failure, lens-use dropouts or any
of the sequelae common to lens or
medication misuse. As a possible so-
lution to these problems, lens manu-
facturers and ophthalmic researchers
have been experimenting with com-
bining therapeutic agents with lenses.
This month we’ll take a look at how
these efforts are progressing.

Initial Roadblocks

Most therapies for treating anterior-
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segment and ocular-surface diseases
have traditionally involved the use of
drops to deliver the drug. Topical drug
delivery has significant advantages over
other methods: It minimizes systemic
exposure and systemic side effects; de-
livers drug precisely to the tissue of
need; and reduces the potential for
drug interactions. Despite these ad-
vantages, though, regulators have been
reluctant to allow for concomitant con-
tact lens use and topical delivery of
drugs. One factor in these decisions
is the perceived effects of preserva-
tives such as benzalkonium chloride on
the ocular surface, and the risk that if
BAK-containing solutions are seques-
tered between the lens and the eye
they might cause greater damage to
cornea and conjunctiva. In addition,
Phase II and Phase III studies of most
topical agents are conducted on pa-
tients where contact lens use is typically
excluded, leading to similar exclusions
on package inserts. The approval pro-
cess for lenses is separate, as they are
classified as devices by the Food and
Drug Administration, and concurrent
use of topical medications is similarly
excluded from this regulatory pathway.

Using a philosophy of, “If you can’t

beat them, join them,” a number of
studies have explored combining con-
tact lenses with medications more com-
monly found in topical formulations
as an alternative means of delivering
drugs to the eye. The goal is to mini-
mize the complications of lens use for
these patients, while at the same time
affording them a one-step method
of addressing both medication needs
and refraction correction. Providing
therapeutic options to these patients
is no small feat: There are an estimat-
ed 35 million contact lens users in the
United States, and at least 125 million
worldwide.! In order to provide this
unique type of therapy, it's necessary to
demonstrate that the drug-lens com-
binations are as safe and as effective
as the drug alone. In addition, it must
be established that the presence of the
drug doesn't alter the vision-correction
properties of the lenses. If these issues
can be addressed successfully, then the
drug-lens combination represents a
real step forward for patients who use
contacts for vision correction.

Drug-loading Strategies

Several different approaches have

This article has no commercial sponsorship.



been investigated for combining
drugs and soft contact lenses.®

Examples of Drug-loaded Contact Lenses

Loading strategies are likely to
be influenced by the specific in-
dications involved. While a drug-

lens combination for glaucoma
would benefit from the prolonged

release provided by nanoparticles

or imprinting, treatments for dry

eye or allergy could benefit from

diffusion-loaded lenses. Regard-

less of the loading strategy that’s
used, all drug-lens combinations

These range from complex strat-  prug Indication

egies such as the use of colloi- _ -

dal nanoparticles or molecular ~_€conazole antifungal
imprinting methods, to more  gyclosporin A dry eye'®
straightforward methods such as i i
including a drug in lens storage dexamethasone ocular inflammation'
solutions. Each of these methods  jatanoprost glaucoma'®

provides distinct advantages, so  —

each may ideally be applicable  timolol glaucoma'®

for specific indications. ketotifen allergic conjunctivitis''®

face a common set of logistical

Colloidal nanoparticles are
sub-micron-sized particles either
coated with or encapsulating a drug’s
molecules. Two common forms are
composed of either lipid spheres (li-
posomes) or colloidal gold or silver;*®
these are then dispersed into the con-
tact lens matrix. Once the lenses are
placed on the eye, the drug diffuses
out of the contact lens matrix and away
from the nanoparticle to enter the tear
film. This packaging of drug in the col-
loidal particulate creates a two-step
process that slows the diffusion of drug
out of the lens and allows for a more
sustained delivery of the drug to the
corneal surface.

The idea of providing a nanoparticle
vehicle for a drug within the matrix of
the contact lens has been simplified in
a methodology termed molecular im-
printing.™ This process involves modi-
fication of the contact lens material to
create a template for the drug molecule
within the hydrogel complex. Examples
of this are lenses synthesized in the
presence of varying concentrations of
the non-steroidal anti-inflammatory,
diclofenac. By modifying the ratio of a
key hydrogel component to drug, the
capacity of the lens for drug and the
drug release kinetics from the contact
lenses can be systematically varied."
Imprinted contact lenses allow for a sig-
nificantly higher drug load than lenses
loaded by simple diffusion in a drug so-
lution, and so may be particularly useful
in situations in which a higher dose of
the drug is required for therapeutic
efficacy®

One of the earliest and simplest
methods of preparing drug-lens combi-
nations is to simply equilibrate the lens
in a physiological solution containing
the drug. The hydrophilic matrix of soft
contact lenses, which ranges from 30 to
80 percent water, can absorb the drug
and then release it by simple diffusion
when inserted into the eye. This pro-
cess was demonstrated successfully in
an early study using lenses loaded with
pilocarpine as a treatment for acute
closed-angle glaucoma;" after equil-
ibration with 1% pilocarpine, a two-
hour contact lens treatment reduced
intraocular pressure by a mean of 46
percent, from 55.6 to 30 mm Hg. While
the simplicity of this method of loading
drug is expedient, it’s limited by the
rapid pharmacokinetics of diffusion,
yielding a dose of, and exposure to,
the therapeutic agent that is similar to
topical application. A study comparing
uptake and release of commonly used
ocular pharmaceuticals in several soft
contact formulations showed that the
maximal lens uptake was drug-specific;
for example, similar lenses could ab-
sorb 7 to 8 mg of cromolyn sodium but
only 0.07 mg of dexamethasone sodium
phosphate.'? In addition, the rates of
uptake and release were different with
each drug. For most tested compounds,
both uptake and release were rapid and
complete in under an hour; the excep-
tion to this was the antihistamine keto-
tifen, which eluted more gradually over
approximately five hours.

hurdles before they reach the
market.

Further Challenges

Despite what you might have read
about the novelty of Google’s lenses
that measure blood pressure or glu-
cose, efforts to bring multitasking to the
contact lens realm have been around
for decades, and are more nuanced
than it might seem. In the case of the
Google lenses, we know that the barrier
function of the conjunctival vasculature
can impact the exchange of solutes be-
tween tear film and general circulation,
so hyperemia may alter measures of
hyperglycemia. For combinations of
lenses and therapeutics, there are still
several hurdles to clear on the way to
creating a viable drug-delivery device
beyond just regulatory and safety is-
sues. These include pharmacokinetic
issues, lens material issues and drug
stability concerns.

Ideally, when drug-loaded contact
lenses are placed in the eye, the drug
release should follow zero-order release
kinetics, allowing a constant release of
the drug to the corneal surface over a
time frame of hours to days and, in se-
lect cases, weeks. This, however, is very
difficult to achieve, and typically a more
non-linear release of the drug from the
lens is observed. There is an initial burst
of the drug, leading to high levels of
the drug in the eye, followed by a zero-
order kinetics release. In addition to the
undesirable high drug load initially, this
non-linear release also leads to a quick

February 2015 | Revophth.com | 57



REVIEW

‘ Therapeutic
Topics

loss of the drug from the lens, shorten-
ing the duration of action and prevent-
ing sustained drug release to the eye.
Loading nanoparticles and utilizing
molecular imprinting have minimized
the impact of the initial burst effect and
increased the duration of drug release
from the lens,** but this issue remains a
major conundrum in the development
of any drug-lens combination.

Another major concern is the po-
tential loss of lens transparency, critical
to visual function, in the course of the
loading or storage process. This is a
potential issue when surfactants are
included in the formulation process of
incorporating the drug in the lenses."
Opacity of the lens can be avoided by
opting for drug-loaded nanoparticles,
which can be preferentially loaded
towards the periphery of the lens to
minimize the impact on visual func-
tion. Loading contact lenses with drugs
also can potentially diminish the oxy-
gen permeability of the lens. This is of
particular concern in long-term use,
as it could lead to corneal edema and
epithelial damage.®

In some cases, therapeutic benefit
may be limited by the drug capacity of
the lens, and this will be a function of
the equilibrium solubility of the drug.
This is of particular concern when
working with hydrophobic drugs, as
the hydrophilic matrix of soft contact
lenses is not a receptive environment
for hydrophobic drug molecules."* At-
tempts have been made to address this
issue by encapsulating the hydropho-
bic molecules in either liposomes or
nanoparticles. The use of molecular
imprinting may also improve the deliv-
ery of hydrophobic drugs, but in such
cases release of the drug is likely to be
slowed, yielding a longer duration of
exposure but a lower peak drug con-
centration in the tear film.

The Future of Combinations

The growing number of drug-lens
combinations in clinical and pre-clini-
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Extended-wear contacts pre-loaded with
slow-release drug formulations have the
potential to improve compliance for
patients with conditions like open-angle
glaucoma, allergy or dry eye.

cal development suggests that we are
on the verge of a real breakthrough.
For example, in pre-clinical studies
with latanoprost-loaded lenses, encap-
sulation of the drug in a biodegrad-
able film provides therapeutic levels of
drug in the aqueous humor for at least
a month.”® This type of lens could be
beneficial even for patients who don’t
require vision correction, because of
the issues of compliance associated
with the use of IOP-lowering agents.
Several drug-lens combinations
have reached the clinic, including a
ketotifen-lens combination (Vistakon/
Johnson&Johnson) for patients with
allergic conjunctivitis (see, for example,
NCT 00432757), and a combination
product for lens wearers with dry eye
containing the plant polysaccharide lu-
bricant alginic acid (NCT 01918410).
These combination products have the
potential to provide allergy or dry-eye
patients with a valuable option for vi-
sion correction, and would address two
major causes of contact lens dropouts.
Other examples of drug-lens combi-
nations in development are listed in the
table on p. 57. Each provides a distinct
advantage over current therapy, and
allows for combining drug treatment
with vision correction if needed. Sim-
plifying treatments, especially when it
means reducing the number of steps
our patients must execute to receive
appropriate therapy, is almost always
a good thing. While the process of
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combining contact lenses with drugs
has taken more time than we could
have imagined, the end results—better
compliance, better therapeutic out-
comes and better vision—will be worth
the effort. REVIEW

Dr. Abelson is a clinical professor of
ophthalmology at Harvard Medical
School. Dr. McLaughlin is a medical
writer at Ora Inc.
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How to Ireat Persistent

Fetal Vasculature

Successful treatment requires meticulous follow-up by pediatric
ophthalmologists, and retina and contact lens specialists.

Nicholas C. Farber, MD, and Eric M. Shrier, DO, Brooklyn, N.Y.

Persistent fetal vasculature,
previously known as persistent
hyperplastic primary vitreous, is a
spectrum of disease and can present
with no clinical effects or with severe
morbidity. This condition arises from
failure of the hyaloid vasculature to
undergo normal programmed invo-
lution.

During development, this fetal
vasculature nourishes the developing
lens and vitreous.’ Any abnormali-
ties along the involutional pathway
produce the various manifestations
of PFV. These are typical-
ly categorized as anterior,
posterior or combined.
Within the differential
diagnosis of congenital
leukocoria, PFV must
be distinguished from
retinoblastoma and reti-
nopathy of prematurity,
along with other poten-
tially serious conditions.
The posterior subtype
has historically had very
poor surgical outcomes
and visual results.
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PFV typically presents Figure 1. Persistent fetal vasculature presenting as leukocoria with a

congenital malformation. Morton F.
Goldberg, MD, in the 1997 Edward
Jackson Memorial Lecture, intro-
duced the term “persistent fetal vas-
culature” to replace “persistent hy-
perplastic primary vitreous,” which
he felt was a misnomer because of
its failure to include all of the fe-
tal intraocular vasculature, rather
than just the post-lental vessels. PFV
indicates that at least partial, and
possibly total, persistence of this in-
traocular vasculature remains after
birth.? Since the introduction of this

as a unilateral, idiopathic retrolental fibrovascular sheath.
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broader and more inclusive defi-
nition, clinicians have been better
able to stratify the disease entity and
manage its various manifestations.

Embryogenesis

The hyaloid vascular system be-
gins to form in the fourth to fifth
week of gestation when the hyaloid
artery enters the optic cup inferiorly
from the primitive dorsal ophthal-
mic artery, a branch of the inter-
nal carotid. It proceeds anteriorly
and extends to the pos-
terior pole of the lens.
The vasa hyaloidea pro-
pria branches from the
hyaloid artery into the
vitreous cavity; in cor-
relation, the tunica vas-
culosa lentis, a capillary
network also branching
from the hyaloid artery,
covers the lens surface
by the time the fetus is
8 to 9 mm in length.?
The posterior aspect of
this latter network con-
nects to the choroidal
vasculature through the
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annular vessel at the anterior
border of the fetal optic cup,
forming the iridohyaloid ves-
sels. These vessels extend radi-
ally alongside the equator of
the lens.? The pupillary mem- :
brane is made up of anterior .
progression of the tunica vas-
culosa lentis. Along with fibrils
and mesenchymal cells, this !
vasculature forms the primi- :
tive vitreous by two to three
months gestation (40 to 60 mm :
in length). Of note, the hyaloid
vasculature contains no veins.
All drainage occurs through
the choroidal vessels.

At this stage, the retinal vas-
culature development begins
and coincides with the regres-
sion of the hyaloid. The secondary
vitreous begins to form between the
retina and posterior-most aspect of
the primary vitreous. As the hyaloid
system regresses, the avascular sec-
ondary vitreous expands towards the
lens, pushing the vasa hyaloidea pro-
pria centrally towards the hyaloid ar-
tery. Tertiary vitreous formation en-
compasses formation of the zonules
and regression of the iridohyaloid
vessels. The fetal vascular regression
is hypothesized to occur as a combi-
nation of apoptosis and macrophage
activation, beginning with the small-
est vessels and progressing to the
largest. The final stage is occlusion
of the hyaloid artery by the third tri-
mester.>* The mechanisms of persis-
tence for these fetal characteristics
are still unknown, but thought to
be a combination of dysregulation
of apoptosis through improper gene
expression with irregular levels of
VEGF, angiopoietin-2 and bFGF
among others, as well as possible ab-
normal timing for normal expression
of these genes and growth factors.>*
The nomenclature change from
PHPV to PFV reflects the inclusion
of pathology throughout this system:
the vasculature, iris, lens, vitreous,

MRI of PFV manifestations including persistence of the hyaloid artery in
Cloquet’s canal, fibrovascular proliferation posterior to the lens and
vitreous hemorrhage.

retina, macula and optic nerve.?

Clinical Findings

Persistence of any of the fetal vas-
culature elements can be an isolated
phenomenon, or can be found in
combination; however, dividing the
pathology into anterior, posterior or
combined subtypes affords the cli-
nician and patient therapeutic and
diagnostic dichotomies. Dr. Adrian
Hunt and colleagues defined the an-
terior subtype as the presence of a
retrolental opacity, elongated ciliary
processes or cataract. Posterior PFV
included findings of an elevated vitre-
ous membrane from the optic nerve,
retinal fold or dysplasia, retinal de-
tachment or optic nerve hypoplasia.”

Persistent fetal vasculature can also
be seen in conjunction with other oc-
ular abnormalities, including morn-
ing glory disc anomaly, Peter’s anom-
aly, macular hypoplasia, microcornea
and microphthalmos.> PFV is usu-
ally unilateral, and one case series by
Zane F. Pollard, MD, and colleagues
described 84 percent of his PFV pa-
tients with unilateral microphthalmos
and only 2 percent with bilateral dis-
ease. PFV associated with systemic

syndromes often is
bilateral, but in this
case series, those
patients with bi-
lateral disease had
no further systemic
findings.> Notable
syndromes asso-
ciated with PFV
include: Norrie’s
disease, which
presents with reti-
nal dysplasia, optic
nerve hypoplasia,
deafness and men-
tal retardation;
trisomy 13 (Patau
syndrome) with
clinical findings in-
cluding cleft lip or
palate, polydactyly and heart defects;
and the Walker-Warburg syndrome,
which can present with hydrocepha-
lus, agyria, retinal dysplasia and con-
genital retinal nonattachment.?

Dr. Pollard also found that 3 per-
cent of full-term children have some
clinically detectable remnants of the
hyaloid system.> Most commonly, a
persistent pupillary membrane can
sometimes be observed on clinical
exam as threadlike remnants of the
anterior tunica vasculosa lentis. Oc-
casionally described as pigmented
“stars” on the anterior lens surface,
this entity can also be seen causing
pupil deformity and congenital ec-
tropian or entropion uveae. If these
vascular remnants are still perfused,
spontaneous hyphema may occur.
The most severe form of persistent
pupillary membrane causes complete
obscuration of the pupil with subse-
quent reduced vision and potential
amblyopia.? During development,
regression of the iridohyaloid ves-
sels allows for growth of the zonular
ligaments. With persistence of the
iridohyaloid vasculature, the clini-
cian may see superficial vessels in
the iris stroma with possible hairpin
loops near the pupillary sphincter. If,
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subsequently, the zonules do not de-
velop properly, lens subluxation may
occur, typically away from the persis-
tent vessel.? Persistent iridohyaloid
arteries have also been associated
with absence of the fovea and con-
sequently, poor vision.? These ab-
normally persistent vessels can also
be identified using fluorescein angi-
ography. Elongated ciliary processes
secondary to traction of the fibrovas-
cular membrane are a common find-
ing in anterior PFV, and were once
thought to be pathognomonic.

A shallow anterior chamber can
also be found and can even progress
to fulminant angle-closure glauco-
ma. The etiology includes peripheral
anterior synechiae, posterior syn-
echiae and anterior displacement of
the lens-iris diaphragm, all second-
ary to fibrovascular tissue in ectopic
locations. In contrast to the more
commonly found microphthalmos,
children with this complication may
present with normal-sized eyes or
buphthalmos secondary to the con-
genital glaucoma. These eyes often
begin small and then enlarge.

Persistence of posterior lental fi-
brovascular tissue can have various
appearances within the greater spec-
trum of PFV. The most commonly
recognized, a Mittendorf dot, pres-
ents as a small, paracentral retro-
lental opacity, easily seen with reti-
noscopy or slit-lamp biomicroscopy.
This opacity represents the anterior
terminus of the hyaloid artery. When
seen with peripheral spoke-like ves-
sels, this finding is often called a
“brittle-star” configuration. In the
most dramatic form, the entire pos-
terior lens surface may be covered
with fibrous tissue as thick as 1 mm.?
This variant must be distinguished
from retinoblastoma, complete
retinal detachment, retinopathy of
prematurity and Coats’ disease, as
the management of each entity is
unique. In PFV, the vessels are usu-
ally regular and may be seen to anas-

tomose. Invasion of the lens with
the fibrovascular tissue may cause
a lenticular hemorrhage if perfu-
sion persists. Cataract formation can
also widely vary from non-existent to
partial or complete. Partial cataracts
may also progress at any point in
life. Persistence of the hyaloid artery
may be seen within Cloquet’s canal,
connecting the optic nerve to the
posterior lens with variable remain-
ing perfusion.

Leukocoria is a common presenta-
tion for PFV and can result from a
complete pupillary membrane, cata-
ract formation, fibrovascular sheath
attachment to the posterior lens cap-
sule or a cloudy cornea secondary to
glaucoma (See Figure 1). Children
may also first present with strabis-
mus or amblyopia.

A common posterior sign of PFV
is the Bergmeister’s papilla emanat-
ing from the optic nerve. In isola-
tion, this finding does not typically
present visually significant sequelae;
however, congenital non-attachment
of the retina (also called tent-shaped
retinal detachment), which is a more
severe form of posterior PFV, has
severe visual consequences. Trac-
tion is caused by adhesion of the
fetal vasculature to the retina, with
or without the presence of subretinal
fluid. The “brittle-star” sign may be
seen at the peak of the tent-shaped
detachment and the surrounding
spoke-like vessels can be seen well
on fluorescein angiography.

Retinal non-attachment is most
common in the inferotemporal
quadrant, and epiretinal fibrovascu-
lar tissue is often found surrounding
the area. Macular traction, degener-
ation and membrane formation may
also be found and are often associat-
ed with severe visual morbidity. The
optic nerve may also be hypoplastic
or dysplastic.>* Amblyopia may be a
presenting symptom in PFV due to a
severe but previously undiscovered
isolated posterior abnormality with-
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out an obvious anterior component.

Diagnosis

The most common means for di-
agnosis is direct visualization of the
persistent vascular remnant. Ultra-
sonography can be extremely useful
to aid diagnosis, especially in the
presence of a poor view to the pos-
terior segment. B-scan ultrasonog-
raphy can assist in ruling out masses
and retinal detachments. In addi-
tion, CT with contrast will enhance
the persistent fibrovascular tissue.
Calcifications on B-scan or CT scan
should alert the clinician to the pos-
sibility of retinoblastoma, as this is a
frequent finding that indicates ma-
lignancy and is not typically found in
PFV. CT scans on children, however,
should only be ordered when abso-
lutely necessary due to the possibil-
ity of increased malignancy risk.'
MRI is superior in distinguishing
soft tissue structures and morphol-
ogy and does not carry the risk as-
sociated with radiation from CT (See
Figure 1) Fluorescein angiography
is another ancillary test that can de-
lineate abnormal vasculature. For
example, iridohyaloid vessels appear
as radially oriented iris vessels with a
hairpin turn around the pupil. Ves-
sels forming a “brittle-star” can also
fluoresce.?®

Prognosis and Treatment

A wide range of treatments and
potential outcomes exists for PFV
because of the wide spectrum of pre-
sentation. Anterior PFV is most of-
ten treated with observation, lensec-
tomy and glaucoma management,
whether medical or surgical. Poste-
rior PFV is usually associated with
a poor visual outcome regardless of
intervention due to retinal and op-
tic nerve abnormalities.”® Bilateral

(continued on page 77)
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Taking Control: Lifestyle

Choices and Glaucoma

Patients often ask what they can do to help combat their disease
—besides medications and surgery. Here are some options.

James C. Tsai, MD, MBA, New York

oday, more and more patients

want to know about the potential
relationships between lifestyle
choices and their health. Patients are
interested in this topic primarily for
two reasons: They want to feel that
they have some control over their
disease; and alternative treatments
have become a more accepted part
of the physician-patient conversation.
So it feels natural for a patient to ask:
Are there things I can do that may
help minimize my risk of losing vision,
beyond drugs and surgery? How can
I live my life in a way that will have
the greatest positive impact on this
disease?

When patients ask about this, I
tell them that there are quite a few
lifestyle choices that may impact
the development and/or modify the
progression of glaucoma for better or
worse. Below, I have listed a number
of pro and con factors you might wish
to share with your patients, when
appropriate. (Of course, elevated
IOP is the major known risk factor for
glaucoma, so that’s the easiest issue
to address; a number of the lifestyle
choices listed below interact with the
progression of glaucoma either by
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potentially raising or lowering IOP.)

Exercise and Glaucoma

If you want to decrease your IOP,
aerobic exercise may help (although
it’s important to make sure that any
patient with cardiac issues has this
activity approved by his cardiologist).
Some of the relevant data:

¢ One study found that in non-
smoking, healthy volunteers, aero-
bic exercise increased heart rate
and systolic blood pressure while
decreasing IOP and diastolic blood
pressure.’

e A study of active college-age
students found that dynamic resis-
tance exercises lowered IOP?

e A study of 20 young adult subjects
found that IOP (as well as ocular pulse
amplitude and axial length) decreased
significantly after exercise (p<0.0001)

e A study of 67 healthy patients
under the age of 40 compared the
impact of isometric and isokinetic
exercises on IOP. Both types of exer-
cise lowered IOP in direct proportion
to exercise intensity, but the pressure-
lowering effect of isokinetic exercise
was more significant.*

The data is mixed regarding
weightlifting. Some studies suggest
that weightlifting may trigger the
equivalent of the Valsalva maneuver,
thereby raising IOP. On the other
hand, the lifestyle consequences of
exercise are generally positive, and
weightlifting certainly is a form of
exercise. (It's worth noting one of the
big problems with research into these
possible associations: Most of these
studies were done in young, healthy
subjects, not in glaucoma patients.)

It is difficult to arrive at a clear
conclusion regarding related con-
siderations such as body mass index
and its relation to glaucoma. For
example, published data shows a
positive relationship between BMI
and IOP, but an inverse relationship
between BMI and glaucoma.>®

Of course, lifestyle choices, in-
cluding exercise, can also play an
important role in cardiac health,
and there’s considerable evidence
that cardiac health influences the
development of glaucoma.”™? Among
other things, altered ocular blood
flow may be a major factor in the
pathogenesis of glaucomatous optic
neuropathy.

This article has no commercial sponsorship.



Activities & Habits

e Cigarette smoking. 1 believe
a majority of physicians agree that
smoking has few, if any, health-related
benefits, and may cause serious harm.
In terms of glaucoma, one meta-
analysis concluded that smokers are
at a significantly increased risk of
developing open-angle glaucoma'®
but another study published in 2003
found no increased risk of glaucoma
in smokers."* On the other hand, cig-
arette smoking has been linked to
macular degeneration and cataract,
and in some studies it has been as-
sociated with modest IOP elevation."

* Practicing yoga. 1 have en-
countered a number of patients
with worsening glaucoma who,
when questioned, explained that in
an attempt to improve their overall
health they had taken up practicing
yoga. Unfortunately, these yoga
enthusiasts are likely to assume
various degrees of body inversion—
i.e., head-down positions including
Sirasana (headstand posture). Being
in these yoga positions for more than
a few minutes can cause profound
elevations in IOP (as much as a two-
fold increase).'

Most people don’t realize that
head-down positions (in yoga or with
other activities) are generally bad for
their glaucoma—and doctors seldom
think to ask whether their patients are
practicing these activities.

e Playing high-resistance
wind instruments. In 2000, Joel
S. Schuman, MD, and colleagues
reported that musicians who play
high-resistance wind instruments
such as trumpet and oboe appear to
be at increased risk of glaucomatous
damage.'” The study found that IOP
rose in proportion to the force of
blowing, and total life hours of playing
high-resistance wind instruments was
significantly related to abnormal visual
fields (p=0.03) and corrected pattern
standard deviation scores (p=0.007).

In fact, the lat-
ter increased
by 0.011 units
for every 1,000
hours of playing.
(The authors of
the study note
that the resulting
damage could be
misdiagnosed as
normal-tension
glaucoma.)

e Wearing
tight neckties.
Even in today’s
increasingly
casual workplace, many men still wear
neckties. Wearing them too tight can
lead to prolonged periods of elevated
10P.!8

Dietary Choices

* Omega fats in the diet. While
many general health studies suggest
that omega-3 fatty acids may be better
for us than omega-6 fatty acids, at
least one study suggests that this
may not be the case in relation to
glaucoma. It found that a high ratio
of omega-3 to omega-6 fatty acids in
our diet may be associated with an
increased risk of POAG, especially
high-tension POAG." (A theory to
explain a possible mechanism for this
result has also been proposed.®’)

e Alcohol consumption. Some
evidence suggests that drinking a
modest amount of alcohol may lower
IOP a small degree (i.e., 1 mm).2"*
However, I don’t want to encourage
alcohol consumption since the evi-
dence is not clear cut. So if asked, I
usually just tell patients that alcohol
doesn’t have much effect on IOP. A
majority of patients often believe the
opposite; they think that consuming
alcohol excessively may increase their
IOP, and if they stop drinking alcohol
their eye pressures will suddenly be-
come much lower. This does not ap-
pear to be the case.

Although yoga is often considered a means to improve one’s mental
or physical health, head-down positions may cause a significant
increase in intraocular pressure—not ideal for a glaucoma patient.

 Caffeine consumption. I tell
my patients that a little coffee is fine;
however, loading up on caffeinated
coffee is not ideal for their glaucoma.
Data from the Blue Mountains Eye
Study showed that subjects with open-
angle glaucoma who reported regular
coffee drinking had significantly
higher mean IOP than subjects who
said they didn’t drink coffee (p=0.03).
However, the association between
coffee consumption and elevated
IOP was not found in those with
ocular hypertension or no open-angle
glaucoma at all.* In addition, Louis
R. Pasquale, MD, and colleagues
observed a positive association
between heavier coffee consumption
and increased risk of exfoliation
glaucoma or becoming an exfoliation
glaucoma suspect.** Given this data,
I tell my glaucoma patients that it’s
probably not a good idea to routinely
order a large double espresso.

* Magnesium. Several published
papers have suggested that an
adequate intake of dietary magnesium
may be beneficial for patients with
glaucoma; it appears that a de-
ficiency interferes with a number of
ocular processes.”*? However, the
Rotterdam Study, using data from
3,502 participants, suggested that a
high intake of magnesium may be
associated with an increased risk of
open-angle glaucoma.”
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e Ginkgo biloba. The use of
ginkgo biloba is very controversial.
When I visited South Korea recently,
I was told by a glaucoma specialist
that up to three-quarters of patients
with normal-pressure glaucoma
may be prescribed this supplement
in addition to their IOP-lowering
medications. (That’s anecdotal; I'm
not aware of any reported data back-
ing up that claim.) Nevertheless,
studies have indeed found potential
neuroprotection benefits from
ginkgo;* possible effects on blood
flow;? and short-term visual field im-
provements in patients with normal-
tension glaucoma.®

In terms of other dietary factors, it’s
quite difficult to separate truth from
fiction. Some papers have suggested
that consumables that reduce oxida-
tive stress may be protective. These
may include dark chocolate, ubiqui-
none, melatonin, bilberries (because
of their anthocyanosides) and tea,
coffee and red wine (because of their
polyphenolic flavonoids).*3" Anti-
oxidants as a group have not shown a
definitive risk impact on open-angle
glaucoma.®

Other Health-related Issues

e Antihypertensive drugs at
bedtime. Many elderly patients take
antihypertensive drugs, but lowering
blood pressure excessively at night
can lead to a hypotensive crisis; blood
pressure can dip too low to support
ocular perfusion. If your glaucoma
patient is taking this type of drug,
he should talk to his internist to
make sure he’s not becoming too
hypotensive at night.

e Sleep apnea. Studies have shown
that moderate to severe obstructive
sleep apnea is linked to increased
risk of glaucoma development and
progression.® If a patient is aware of
snoring a lot at night and/or complains
of being tired all the time, it’s worth
suggesting that the patient talk to his
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or her internist about this possibility.

A potential downside here is that
one of the ways of addressing sleep
apnea is to have the patient use a
continuous positive airway pressure
machine at night. While it is often
an effective non-surgical treatment
for sleep apnea, CPAP therapy was
recently shown to increase IOP,
especially at night,* so it’s important
to consider whether the benefits
of CPAP therapy will be worth its
potential downside.

—

One of the worst parts
of having glaucoma
is feeling that you're
relatively powerless

against it.

N

e Migraines. If one of your
patients complains of migraine
headaches, make sure the patient is
discussing this issue with an internist/
neurologist. Migraines can increase
the risk of progression in patients who
have normal-tension glaucoma.*

® Marijuana. While smoking mari-
juana has been demonstrated to lower
IOP in both normal individuals and in
those with glaucoma, its short duration
of action (only three to four hours) and
its deleterious mood-altering effects
are less-widely appreciated, as noted
in the American Glaucoma Society’s
position statement on this topic.*
There is also the real possibility that
marijuana’s systemic effect of low-
ering blood pressure might prove
deleterious to the optic nerve in
glaucoma by compromising blood
flow. Thus, the AGS position statement
concludes, “Although marijuana can
lower the intraocular pressure, its side
effects and short duration of action,
coupled with a lack of evidence that

2015

its use alters the course of glaucoma,
preclude recommending this drug
in any form for the treatment of
glaucoma at the present time.”
(The position statement can also be
viewed on the AGS website at http:/
wwwamericanglaucomasociety.net/
professionals/policy_statements/
marijuana_glaucoma.)

Empowering Your Patients

Given this information, when
patients ask what they can do on their
own to minimize their chances of
losing vision from glaucoma, I advise
them to: Do some aerobic exercise;
limit cigarette smoking; try to eat a
diet high in antioxidants and low in
fat; avoid excessive caffeine; avoid
head-down positions, especially if
doing yoga; and consider taking a
magnesium supplement (if they’re not
already taking one). I also ask whether
they wear a necktie; play a wind in-
strument; take antihypertensive med-
ications; have any symptoms that
might indicate sleep apnea; or have a
problem with migraines.

One of the worst parts of having a
disease like glaucoma is feeling that
you're relatively powerless against it.
Giving our patients some knowledge
about lifestyle factors like the ones
outlined above can help empower
them—and that can improve their
quality of life immediately. REVIEW

Dr. Tsai is the Delafield-Rodgers
Professor and chair of the Depart-
ment of Ophthalmology at the Icahn
School of Medicine at Mount Sinai.
He also serves as president of the New
York Eye and Ear Infurmary of Mount
Sinai.
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Refractive Surgery ‘ E ‘

Sharpen Your
LASIK Technique

Taking time to examine the patient carefully beforenand can
nelp you respond to problems properly later on,

Arun C. Gulani, MD, MS, Jacksonville, Fla.

here’s an old saying: “It’s not how

you start, it’s how you finish.” How-
ever, as far as LASIK is concerned,
where you start has a great effect
on where you finish. Taking time to
plan the case, select proper patients,
calculate tissue removal and identify
potential pitfalls before they happen
helps the surgery go smoothly. This
is because, in a way, if you've taken
the proper steps, then you've already
planned for a good postop outcome.
Here are my tips for smoother LASIK,
after 20 years and thousands of cases.

Having used practically every laser
technology in the world, I keep reiter-
ating to visiting surgeons that technol-
ogy is, of course, important, but it’s the
technique and proper refraction—a
refractive surgeon must know how to
refract—that determine consistently
successful outcomes. I believe that
by knowing your technology, honing
your technique and envisioning suc-
cess ahead of time, you can get closer
to mastering refractive surgery.

Evaluating the Patient

Aside from the usual consideration
of the patient’s refractive error, there
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are a couple of other issues to address
beforehand.

e Corneal surface status. For
any LASIK surgeon, but especially the
neophyte, preparing the surface ahead
of time is very important. The ideal
initial patient has no dry eye, anterior
basement membrane disease, corneal
scarring or previous corneal refractive
surgery such as radial keratotomy.

With experience, though, you’ll
learn to correct some ocular surface
problems. You can improve the pa-
tient’s tear film through the use of cy-
closporine A or lacrimal plugs. For
patients with meibomian gland dys-
function, probing the gland orifices to
clear them, or using a new treatment
concept such as LipiFlow, can be use-
ful for rehabilitating the cornea and
ocular surface before surgery.

When you undertake the rehabili-
tation of the cornea, take your time.
Monitor the patient for three to four
weeks to look for signs of improve-
ment that indicate that the patient
can become a candidate. If the pa-
tient’s condition stabilizes, you can do
the LASIK at four to six weeks after
initiating therapy. Of course, some
cases may have associated systemic

issues such as rheumatoid arthritis or
Sjogren’s syndrome. If this is the case,
then the time needed to restore the
surface may be longer, and you might
wait a bit longer before doing surgery.
e Anticipate docking difficulties.
The crucial step when using the fem-
tosecond laser is docking. Catching
red flags in the anatomy ahead of time
can make this important step easier.

A small orbital fissure can pose
problems when trying to dock the la-
ser. The other important but usually
overlooked aspect of anatomy is the
conjunctiva. If the patient shows signs
of excessive conjunctival tissue—con-
junctivochalasis—you should antic-
ipate problems with suction during
laser docking. Conjunctivochalasis is
particularly prevalent in older patients.

Performing the Procedure

There are certain steps you can take,
and problem signs to watch for, as you
proceed with the LASIK.

* Docking the femtosecond. For
a patient with a small orbital aperture,
it can be difficult to achieve a solid
dock without some manipulation. In
such a case, have the patient direct

This article has no commercial sponsorship.



his eye toward the opposite side of his
face. This can often give you the extra
space you need to dock properly.

Earlier I discussed patients with
conjunctivochalasis, which can make
it difficult to achieve and maintain
suction. In these cases, if your preop
evaluation has prepared you, you can
be ready to squeegee the conjunctiva
down as you affix the suction ring. If
you see a hemorrhage from the pa-
tient with conjunctivochalasis during
docking, you can always re-dock after
squeegeeing it out. In some extreme
cases, I've performed amniotic mem-
brane surgery to correct conjunctivo-
chalasis in order to be able to perform
laser vision surgery in the future.

One exercise that helped me was
getting a feel for my equipment with-
out a patient being there. Practice the
docking maneuvers and note areas
where you may have to troubleshoot.
For example, in some cases of difficult
docking, it’s not the patient’s anato-
my that’s at fault. Instead, a defective
docking cone can cause an issue. How-
ever, if you're not familiar with your
equipment, you might not catch this.

It also helps to narrate the care,
performing what’s known as vocal
anesthesia. Make sure the patient is
comfortable. Tell him to keep look-
ing straight and not to move, and that
he will feel some pressure. Then, ap-
proach the eye slowly. Don’t surprise
the patient with sudden jerky move-
ments. Tell him he’ll feel the suction,
and make sure each step is nice and
smooth. If you get the initial steps
right, proper docking will almost hap-
pen as a matter of course.

* Making the flap cut. Once
you've achieved a good dock and are
proceeding with the femtosecond flap
cut, monitor the eye to make sure ev-
erything is going smoothly. Make sure
there are no cavitation bubbles block-
ing the beam or a break in suction
occurring. Be vigilant that you're ac-
complishing the cut as planned. And,
in instances where something appears

Squeegeeing with a Weck-Cel sponge can
be helpful in cases of excess conjunctiva.

to be going wrong, don't hesitate to
abort the case. It’s better to stop and
have the option to continue later than
hope that a disaster won't occur.

If you do have to abort the cut, you
can often recut right there on the
table, as long as a few conditions ex-
ist. If you haven't yet begun to cut,
or the cornea is only minimally cut,
stop. Then, squeegee the conjunctiva,
relocate the flap hinge, set the laser for
about 50 pm deeper and, if the corneal
thickness is acceptable, proceed.

» Working with the flap. Before
you try to lift the flap, first make sure
that you've achieved a full cut. Don't
just assume that you have a full cut and
try to rip it open, which can lead to a
tear. To make sure the cut is complete,
I use an instrument I developed with
Bausch + Lomb/ Storz that delineates
the edge. Using the instrument, I go
around the entire circumference of
the flap to make sure it’s a complete
cut. I then go in close to the hinge and
come out toward the outer edge of the
flap in one smooth motion. Satisfied
that it's separated from the bed, I can
then lift the flap. My goal is as little
manipulation as possible. The less
manipulation, the better the patient
outcome and flap alignment. More
manipulation means more wrinkles,
improper alignment, a longer surgical
time and, ultimately, a poor result.

e After the ablation. When the

ablation is done and the flap is back
down, make sure it fits properly in
the gutter and is equidistant from the
sides in all areas. Also, use the high
magnification level of your microscope
to make sure there are no wrinkles.
Again, try to do this quickly, with one
sweep of your instrument, so you don’t
have to manipulate it too much.

I see the patient 20 minutes postop,
then the next day and then at a week.
The postop regimen consists of Pro-
lensa and Zymaxid for two weeks and
a corticosteroid, usually Durezol, ta-
pered over three weeks.

A Note on Enhancements

Even though I like all the forms of
LASIK, I'm a strong proponent for
advanced surface ablation enhance-
ments on previous LASIK corneas.

If it's a myopic ablation, PRK with
20 seconds of mitomycin-C works
even better than a repeat LASIK be-
cause it actually ends up smoothing
the LASIK flap. This is because in all
LASIK flaps, if you remove the epithe-
lium, you will notice some microstriae.
That’s just the nature of the LASIK
flap. However, if you do a surface pro-
cedure for a myopic enhancement
over the flap, it actually helps elimi-
nate these microstriae, benefiting the
quality of vision and even improving
the optical zone.

If where you start truly has an im-
pact on where you finish, then I hope
that knowing your patient’s preop re-
fractive parameters, planning the pro-
cedure well, and staying abreast of
how to troubleshoot your devices all
allow you to finish strong with each of
your LASIK surgeries. In the end, you
won't have to hope for success because
you've already planned for it. REVIEW

Suggested reading:
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Prevalence and Risk

Of DME in the USA

Results of @ cross-sectional analysis
of 1,038 participants in the 2005
to 2008 National Health and Nutri-
tion Examination survey suggest that
there is a greater burden of diabetic
macular edema among non-Hispanic
blacks, individuals with high levels of
hemoglobin Al and those with lon-
ger duration of diabetes.

Patients selected for this analysis
were over 40 years of age, diagnosed
with diabetes and had valid fundus
photographs. Of the 1,038 partici-
pants, 55 had DME for an overall
weighted prevalence of 3.8 percent
(95 percent confidence interval, 2.7
percent to 4.9 percent) or approxi-
mately 746,000 persons in the United
States population aged 40 years or
older. Researchers identified no dif-
ferences in the prevalence of DME by
age or sex. Multivariable logistical re-
gression analysis showed that the odds
of having DME were higher for non-
Hispanic blacks than for non-Hispan-
ic whites (odds ratio, 2.64; 95 percent
CI, 1.19 to 5.84; p=0.02). Elevated
levels of glycosylated hemoglobin Alc
(OR, 1.47; 95 percent CI, 1.26 to 1.71
for each one percent; p<0.001) and
longer duration of diabetes (OR, 8.51;
95 percent CI, 3.7 to 19.54 for 210 vs.
<10 years; p<0.001) were also associ-
ated with DME prevalence.

JAMA Ophthalmol 2014:132:1334-
1340.

Varma R, Bressler N, Doan W, Gleeson M, et al.
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Poor Bevacizumab Response
Possible Sleep Apnea Indicator
A(f:ase-controlled prospective study

rom the University of Louisville
in Kentucky indicates that patients
with exudative age-related macular
degeneration or diabetic macular
edema who have poor response to
anti-vascular growth factor therapy
with bevacizumab have a significantly
higher risk of obstructive sleep apnea
compared with age-matched controls.
Poor responders to bevacizumab
should be screened to assess their risk
for OSA.

Patients with AMD (n=103) were
categorized into nonexudative (n=56;
54.37 percent) and exudative (n=47;
45.63 percent) groups. The DME
group (n=77) included patients with
nonproliferative diabetic retinopathy
and cystoid macular edema (n=30;
37.66 percent). Patients were cate-
gorized based on the number of in-
travitreal injections of bevacizumab
received. All groups were compared
with age-matched controls and com-
pleted a screening questionnaire to
assess the risk for OSA, the main out-
come measure,

Within the exudative AMD group,
14 (29.79 percent) had poor response
exudative AMD, as defined by per-
sistent subretinal fluid on OCT after
at least three anti-VEGF consecutive
monthly injections, and were at signifi-
cantly higher risk of OSA (p<0.05). Of

the DME patients with cystoid macular
edema, four (19 percent) received one
injection, 18 (81.82 percent) received
two or more consecutive injections and
16 (72.73 percent) received three or
more consecutive injections. The risk
for OSA increased significantly with
the number of injections (p<0.05).

Retina 2014;34:2423-2430.
Nesmith B, lhnen M, Schaal S.

Effects of Topical Diquafosol on
Intraoperative Corneal Wetting

our-week pretreatment with diqua-

fosol 3.0% ophthalmic solution in
cataract patients was effective in en-
hancing the intraoperative corneal
surface wetting property, which sug-
gests improved optical clarity during
surgery.

After a two-week washout period,
patients with senile cataract at the Mi-
yake Eye Hospital in Nagoya, Japan,
were randomly assigned to receive
one drop of diquafosol 3.0% ophthal-
mic solution or artificial tears six times
a day for four weeks prior to surgery.
The main outcome measure, termed
the corneal wetting property, was the
time between when a clear image of
the operating microscope light source
appeared just after the corneal surface
was irrigated with a balanced salt solu-
tion and the time at which that image
began to blur.

The study enrolled 51 patients (76
eyes). The mean time to corneal wet-
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ting was 50.1 seconds +10.8 (standard
deviation) in the diquafosol group and
45.3 +9.2 seconds in the artificial tears
group. The difference between the
two groups was statistically significant
(p<0.029).

J Cataract Refract Surg 2014;

40:1682-1688.
Miyake G, Ota |, Miyake K, Zako M, et al.

A Changing Pattern of Cataract
Surgery Indications

five-year trend in national data

sets from the Netherlands, Swe-
den and Malaysia shows a decreasing
visual threshold for cataract surgery
as well as decreasing surgical com-
plication rates and increasing visual
outcomes regardless of the initial pre-
operative visual level. Cataract sur-
gery on eyes with poor preoperative
visual acuity was related to surgical
complications and cataract surgery
on eyes with excellent preoperative
visual acuity was related to adverse
visual results.

A multinational team of research-
ers analyzed preoperative, surgical
and postoperative data of patients un-
dergoing cataract extraction between
2008 and 2012 from two databases:
the European Registry of Quality
Outcomes for Cataract and Refrac-
tive Surgery, which contains complete
data from the national cataract regis-
tries in the Netherlands and Sweden,
and the Malaysian National Cataract
Registry. The researchers’ analysis ex-
amined preoperative and postopera-
tive corrected distance visual acuity,
preoperative ocular comorbidity in
the surgery eye and capsule complica-
tions during surgery.

There were substantial differences
in indication for surgery between the
three national data sets. The percent-
age of eyes with a preop BCVA of
20/200 or worse varied from 7.1 per-
cent to 72 percent. In all three data
sets, the visual thresholds for cataract
surgery decreased over time by 6 per-
cent to 28 percent of the baseline val-

ues. The frequency of capsule com-
plications varied between the three
data sets, as well, from 1.1 percent
to 3.7 percent in 2008 and from 0.6
percent to 2.7 percent in 2012. An
increasing postop VA was also seen for
all three data sets. A high frequency of
capsule complication was related sig-
nificantly to poor preop VA and a high
frequency of decreased visual acuity
after surgery was related significantly
to excellent preop VA.
Ophthalmology 2015;122:31-38.

Lundstrom M, Henry Y, Salowi M, Barry P, et al.

Evaluation of Compounded
Bevacizumab Prepared for IVI
Researchers at Weill Cornell Medi-
cal College found that intravitreal
preparations of bevacizumab acquired
from compounding pharmacies were
negative for microbial contaminants
and endotoxin, but had significant
variations in protein concentrations.
These variations appeared, in general,
to be lower than in bevacizumab ac-
quired directly from Genentech. The
clinical implications of these variable
protein levels remain uncertain.

The study, conducted at a uni-
versity-based, good manufacturing
practice facility and academic oph-
thalmology practice, was a prospec-
tive in vitro study of 21 syringes of
compounded bevacizumab from 11
compounding pharmacies. Of these
samples, 17 (81 percent) had lower
protein concentrations (mean [stan-
dard deviation], 22.2 [4.9] mg/mL;
range: 19.2 to 24.5 mg/mL) compared
with bevacizumab acquired directly
from Genentech (25 mg/mL; p<0.03).
In three of the 10 compounding phar-
macies where more than one sample
was available, there were statistically
significant differences in the protein
concentration between samples from
the same compounding pharmacy. No
microbial contaminants or endotoxin
were detected in any samples.

JAMA Ophthalmol 2015:133:32-39.

Yannuzzi N, Klufas M, Quach L, Beatty L, et al.

Refractive Surgery

(continued from page 49)

photic phenomena.”

On the more distant horizon, there
are some other lenses like the FluidVi-
sion accommodating lens by PowerVi-
sion, which has fluid-filled haptics that
actuate a central curvature change in
the lens with accommodative effort. “In
Europe, there is the AkkoLens, where
two lenses are sliding across with dif-
ferent optical features (spherical re-
fractive and cubic),” Dr. Pepose says.
“One of the most exciting lenses that
I saw in Europe this year is the lens
by AMO called the Symfony, which is
an extended depth of focus lens. Its a
diffractive multifocal, and instead of
having two foci, near and distance, it
is spread out so that there is sort of a
continuum of focal points. In order to
offset the decrease in visual quality that
you get by doing that, they offset the
average corneal spherical aberration
of the eye, and they also have offset
chromatic aberration. This is a whole
new class of lenses—extending depth of
field lenses.”

“If we could get a truly accommo-
dating IOL that is safe and effective,
that would be a panacea. In certain age
groups, this would be an excellent ave-
nue to correct presbyopia,” Dr. Gordon
adds. REVIEW

Dr: Durrie is a clinical investigator
for AcuFocus. Dr. Gordon is an inves-
tigator and option holder for Presbia.
Dr. Lindstrom has a financial interest
in AcuFocus, AMO, Alcon and Bausch
+ Lomb. Dr. Pepose is a consultant for
AcuFocus, AMO, Alcon and Bausch +
Lomb. Dr: Soloway is the medical direc-
tor of Refocus Group.
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Resident Case Series

Edited by Alessandra Intili, MD

REVIEW

A young woman presents with tearing and eye pain along with
blurred vision and a change in her appearance some months earlier.

Marta Melnyk, MD

Presentation

A 34-year-old female presented to Wills Eye Emergency Room complaining of worsening left eye pain and tearing.
She noted a change in appearance that occurred nine months prior to presentation. She experienced mild left-eye pain
and blurry vision that began six months prior. The symptoms progressed and patient sought medical care 1.5 months
prior to the ER visit, but she was unable to obtain outpatient follow-up, and worsening pain ultimately brought her to
the emergency room.

Medical History

Past medical history was significant for diabetes, hypertension, asthma and genital herpes, which were treated with
lantus insulin 12 units once daily; amlodipine 10 mg once daily; valsartan 320 mg once daily; clonidine patch 0.1 mg
applied weekly; albuterol inhaler when needed; and acyclovir 500 mg once daily. Her past surgical history included
tonsillectomy, cholecystectomy, hysterectomy, tubal ligation and hernia repair. Family history was noncontributory.
The patient was a current smoker, but denied alcohol or illicit drug use. She was allergic to latex.

Examination

The patient’s visual acuity was 20/40 in the right eye with pinhole improvement to 20/25, and count fingers in the
left eye with pinhole improvement to 20/400. There was a trace relative afferent pupillary defect on the left. Confron-
tational visual fields were full and intraocular pressure was 16 in both eyes. Ishihara color plates were full in both eyes
(patient held the plates close to her face for left eye testing). Extraocular movements were full on the right. The left
eye displayed only 40 percent supraduction and 90 percent abduction.

External exam revealed left-eye proptosis and hypoglobus. Hertel exophthalmometry was 14 mm on the right and
20 mm on the left. Resistance to retropulsion of the left orbit was noted. Further examination revealed left upper
eyelid fullness and inferior superficial punctate keratopathy on the left cornea. The slit-lamp exam was otherwise un-
remarkable. Dilated fundus exam was normal. The patient underwent a CT scan (See Figure 1).

Figure 1. CT coronal and axial images displaying a well-circumscribed left lacrimal mass
producing a mass effect on the globe and scalloping of the frontal bone.

What is your differential diagnosis? What further workup would you pursue? Please turn to p. 72
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REVIEW

Diagnosis, Workup and Treatment

The patient’s proptosis, hypoglobus
and extraocular movement limita-
tions suggested an orbital neoplastic,
inﬂammatory or infectious process.
The patient had decreased visual acu-
ity and trace relative afferent pupil-
lary defect, but normal color plates.
This could suggest optic nerve in-
volvement, but was more likely a
result of mass effect on the globe.
The patient underwent a CT scan
(See Figure 1), which revealed a lob-
ulated heterogeneous mass arising
from the left lacrimal gland 2.6 ¢cm in
maximal diameter. The lesion caused
mild mass effect on the left globe and
extraocular muscles, as well as mild
scalloping of the frontal bone.

The patient’s laboratory workup
revealed mildly elevated ACE and
anti-SSA levels, with normal ANA,
ANCAs and anti-SSB. The patient
initially underwent X-ray of the chest,
which showed opacities in the right

Discussion

Pleomorphic adenoma or benign
mixed tumor (BMT) is the most com-
mon epithelial tumor of the lacrimal
gland, comprising 50 percent of cas-
es.! The main differential diagnostic
consideration for BMT is adenoid
cystic carcinoma (ACC), which is the
most common malignant tumor of
the lacrimal gland, accounting for 50
percent of malignant cases.! BMT
usually presents as a slow-growing,
painless, round mass that may cause
accentuation of the lacrimal gland
fossa, but does not cause bone de-
struction.'” On the other hand, ACC
classically presents as a rapidly grow-
ing painful mass that erodes the bone
and infiltrates surrounding structures.
ACC’s predilection for perineural in-
vasion is the cause for the severe pain
associated with ACC.'

Our patient’s presentation with
significant pain and seemingly rapid

76 | Review of Ophthalmology | February
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upper lobe. El-
evated ACE
and X-ray find-
ings prompted
further investi-
gation into the
possibility of
sarcoidosis. The
patient then un-
derwent CT of
the chest, which
revealed opaci-
ties in the right
upper lobe.
These findings bosselations.
were consistent
with an infectious or inflammatory
process. There were no mediastinal
or hilar lymphadenopathy or lung
parenchymal changes to suggest sar-
coidosis.

The patient underwent anterior
orbitotomy with an excisional biopsy
of the left lacrimal gland mass. The

progression over nine months raised
an initial concern for a malignant
neoplastic process, but the CT re-
vealed scalloping of the frontal bone,
rather than destruction.

The suspected preoperative diag-
nosis is critical in the management
of lacrimal gland tumors as it can
influence surgical planning. For ex-
ample, complete excision without
biopsy is recommended in the case
of pleomorphic adenomas, while an
incisional biopsy is recommended for
most other lacrimal tumors prior to
planning definitive treatment.® This
recommendation is based on the re-
sults of Ramon L. Font, MD, and
John W. Gamel, MD, who reviewed
136 cases of BMT and found that bi-
opsy prior to excision had adverse in-
fluence upon the outcome with five-
year recurrence rate of 32 percent,
compared to 3 percent in cases that

2015

Figure 2. Pseudoencapsulated left lacrimal gland mass with surface

pathology report described the mass
as a pseudoencapsulated tumor with
surface bosselations (See Figure 2).
Histopathology revealed a charac-
teristic mix of epithelial ducts and
mesenchymal components, and the
patient was diagnosed with benign
mixed tumor.

were initially completely removed.*
Recurrence of BMT is particularly
concerning because it has been asso-
ciated with malignant transformation
into malignant mixed tumor (MMT).?
Drs. Font and Gamel’s data has been
questioned due to its retrospective
nature and heterogeneous sources
of cases. Another case series of 72
patients in a single center with lon-
ger follow-up showed a much lower
rate of recurrence with only one case,
which occurred in a patient who un-
derwent biopsy prior to excision.?
Some have questioned the absolute
“no biopsy” rule in management of
lacrimal gland pleomorphic adenoma
since fine-needle aspiration biopsy
is successfully used for diagnosis of
pleomorphic adenomas in other sali-
vary glands.’

The original algorithm for man-
agement of an unknown lacrimal



gland tumor published in 1979 relied
heavily on clinical presentation to de-
termine whether to pursue en bloc
excision or incisional biopsy. It was
recommended that painless tumors
with symptoms for greater than 12
months are likely benign and should
undergo complete excision, while
painful tumors present for less than
12 months should undergo biopsy.
Additionally, X-ray finding of bone
destruction steered one toward ma-
lignant etiology and incisional biopsy.®

The advent of computer tomogra-
phy has greatly improved our pre-bi-
opsy diagnostic acumen and changed
the original algorithm. In a case se-
ries of 63 orbital BMTs, only 69 per-
cent had symptoms for greater than
12 months, 89 percent had no pain
and 98 percent had benign imaging
characteristics on CT.” Based on the
specificity of CT in identifying be-
nign tumors, the updated algorithm
recommended completely excising
tumors with benign CT findings, even
if they present atypically for BMT
with pain and short duration of symp-
toms.” The application of the updated
algorithm in this case has been shown
to be successful. REVIEW

The author would like to thank
Jacqueline Carrasco, MD, of Wills
Eye Oculoplastic and Orbital Sur-
gery Service, for her time and assis-
tance in preparing this case report.
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disease is also typically associated with
a poor outcome due to the high preva-
lence of posterior component.® Dr.
Hunt and colleagues found that eyes
without posterior disease often trend-
ed toward vision of counting finger
or better; this outcome was not statis-
tically significant, however.* Despite
the trend for poor visual outcome, it is
possible to obtain useful vision, even
with combined anterior and posterior
PFV5 Age at diagnosis is a predictor of
final visual outcome, with earlier de-
tection and treatment leading to an in-
creased likelihood of useful vision.” In
one study, post-surgical patients who
presented at a mean of 2.4 months
achieved a final visual acuity of 20/200
or better, while those that presented at
a mean of 4.3 months achieved 20/300
or worse.” Furthermore, those who re-
ceived surgical intervention before 77
days of age tended to maintain useful
remaining vision.”

In 1955, Algernon Reese, MD, de-
scribed a two-stage surgical approach
for PFV at his Jackson Memorial
Lecture. His initial goal was to avoid
enucleation, as opposed to visual re-
habilitation, with the initial steps in-
cluding lensectomy and removal of
any retrolental membrane.® Previous-
ly, an open-sky technique was used in
order to minimize hemorrhagic com-
plications of these possibly perfused
vessels; today’s retinal surgical tech-
niques, however, allow for single step,
closed procedures. Progressive retinal
detachment, which often occurs as fi-
brovascular tissue contracts and drags
the peripheral retina, is an indication
for surgical intervention in an effort
to preserve the globe. Angle-closure
glaucoma and persistent intraocular
hemorrhage are also indications to
consider surgery.” In an attempt to
avoid peripheral fibrovascular tissue,
some vitreoretinal surgeons advo-
cate a translimbal or transpupillary
approach rather than the traditional

pars plana vitrectomy; however, simi-
lar complication rates have been re-
ported with either approach.

Appropriate patient selection is es-
sential for successful surgical manage-
ment. Surgery should be avoided in
patients with a poor visual prognosis,
including severe optic nerve involve-
ment or foveal hypoplasia. Refractive
correction and amblyopia therapy are
also important for visual rehabilita-
tion, especially in unilateral cases;
unfortunately, the density of amblyo-
pia in these cases often makes com-
pliance difficult. Even after surgery,
vitreous hemorrhage, glaucoma and
rhegmatogenous retinal detachments
may recur.® These potential compli-
cations require lifelong monitoring
and even in the most ideal situations,
visual outcome may be disappoint-
ing. All in all, PFV requires metic-
ulous care and follow-up and may
involve pediatric ophthalmologists,
vitreoretinal surgeons and contact
lens specialists. REVIEW

Dr. Farber is a second year resi-
dent at SUNY Downstate Medical
Center and Dr. Shrier is a retina at-
tending at SUNY Downstate Medical
Center.
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RESTASIS® (Cyclosporine Ophthalmic Emulsion) 0.05%

BRIEF SUMMARY—PLEASE SEE THE RESTASIS® PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION.

INDICATION AND USAGE

RESTASIS® ophthalmic emulsion is indicated to increase tear production in patients whose tear production is presumed to be
suppressed due to ocular inflammation associated with keratoconjunctivitis sicca. Increased tear production was not seen in patients
currently taking topical anti-inflammatory drugs or using punctal plugs.

CONTRAINDICATIONS

RESTASIS® is contraindicated in patients with known or suspected hypersensitivity to any of the ingredients in the formulation.
WARNINGS AND PRECAUTIONS

Potential for Eye Injury and Contamination

To avoid the potential for eye injury and contamination, be careful not to touch the vial tip to your eye or other surfaces.

Use with Contact Lenses

RESTASIS® should not be administered while wearing contact lenses. Patients with decreased tear production typically should not
wear contact lenses. If contact lenses are worn, they should be removed prior to the administration of the emulsion. Lenses may be
reinserted 15 minutes following administration of RESTASIS® ophthalmic emulsion.

ADVERSE REACTIONS

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.

In clinical trials, the most common adverse reaction following the use of RESTASIS® was ocular burning (17%).

Other reactions reported in 1% to 5% of patients included conjunctival hyperemia, discharge, epiphora, eye pain, foreign body
sensation, pruritus, stinging, and visual disturbance (most often blurring).

Post-marketing Experience

The following adverse reactions have been identified during post approval use of RESTASIS® Because these reactions are reported
voluntarily from a population of uncertain size, itis not always possible to reliably estimate their frequency or establish a causal
relationship to drug exposure.

Reported reactions have included: hypersensitivity (including eye swelling, urticaria, rare cases of severe angioedema, face

swelling, tongue swelling, pharyngeal edema, and dyspnea); and superficial injury of the eye (from the vial tip touching the eye
during administration).

USE IN SPECIFIC POPULATIONS

Pregnancy

Teratogenic Effects: Pregnancy Category C

Adverse effects were seen in reproduction studies in rats and rabbits only at dose levels toxic to dams. At toxic doses (rats at 30 mg/
kg/day and rabbits at 100 mg/kg/day), cyclosporine oral solution, USP, was embryo- and fetotoxic as indicated by increased pre- and
postnatal mortality and reduced fetal weight together with related skeletal retardations. These doses are 5,000 and 32,000 times
greater (normalized to body surface area), respectively, than the daily human dose of one drop (approximately 28 mcL) of 0.05%
RESTASIS® twice daily into each eye of a 60 kg person (0.001 mg/kg/day), assuming that the entire dose is absorbed. No evidence
of embryofetal toxicity was observed in rats or rabbits receiving cyclosporine at oral doses up to 17 mg/kg/day or 30 mg/kg/day,
respectively, during organogenesis. These doses in rats and rabbits are approximately 3,000 and 10,000 times greater (normalized to
body surface area), respectively, than the daily human dose.

Offspring of rats receiving a 45 mg/kg/day oral dose of cyclosporine from Day 15 of pregnancy until Day 21 postpartum, a maternally
toxic level, exhibited an increase in postnatal mortality; this dose is 7,000 times greater than the daily human topical dose (0.001 mg/
kg/day) normalized to body surface area assuming that the entire dose is absorbed. No adverse events were observed at oral doses
up to 15 mg/kg/day (2,000 times greater than the daily human dose).

There are no adequate and well-controlled studies of RESTASIS® in pregnant women. RESTASIS® should be administered to a
pregnant woman only if clearly needed.

Nursing Mothers

Cyclosporing is known to be excreted in human milk following systemic administration, but excretion in human milk after topical
treatment has not been investigated. Although blood concentrations are undetectable after topical administration of RESTASIS®
ophthalmic emulsion, caution should be exercised when RESTASIS® is administered to a nursing woman.

Pediatric Use

The safety and efficacy of RESTASIS® ophthalmic emulsion have not been established in pediatric patients below the age of 16.
Geriatric Use

No overall difference in safety or effectiveness has been observed between elderly and younger patients.

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenesis: Systemic carcinogenicity studies were carried out in male and female mice and rats. In the 78-week oral (diet)
mouse study, at doses of 1, 4, and 16 mg/kg/day, evidence of a statistically significant trend was found for lymphocytic lymphomas in
females, and the incidence of hepatocellular carcinomas in mid-dose males significantly exceeded the control value.

In the 24-month oral (diet) rat study, conducted at 0.5, 2, and 8 mg/kg/day, pancreatic islet cell adenomas significantly exceeded the
control rate in the low-dose level. The hepatocellular carcinomas and pancreatic islet cell adenomas were not dose related. The low
doses in mice and rats are approximately 80 times greater (normalized to body surface area) than the daily human dose of one drop
(approximately 28 mcL) of 0.05% RESTASIS® twice daily into each eye of a 60 kg person (0.001 mg/kg/day), assuming that the entire
dose is absorbed.

Mutagenesis: Cyclosporine has not been found to be mutagenic/genotoxic in the Ames Test, the V79-HGPRT Test, the micronucleus
test in mice and Chinese hamsters, the chromosome-aberration tests in Chinese hamster bone-marrow, the mouse dominant

lethal assay, and the DNA-repair test in sperm from treated mice. A study analyzing sister chromatid exchange (SCE) induction by
cyclosporing using human lymphocytes in vitro gave indication of a positive effect (i.e., induction of SCE).

Impairment of Fertility: No impairment in fertility was demonstrated in studies in male and female rats receiving oral doses of
cyclosporine up to 15 mg/kg/day (@pproximately 2,000 times the human daily dose of 0.001 mg/kg/day normalized to body surface
area) for 9 weeks (male) and 2 weeks (female) prior to mating.

PATIENT COUNSELING INFORMATION

Handling the Container

Advise patients to not allow the tip of the vial o touch the eye or any surface, as this may contaminate the emulsion. To avoid the
potential for injury to the eye, advise patients to not touch the vial tip to their eye.

Use with Contact Lenses

RESTASIS® should not be administered while wearing contact lenses. Patients with decreased tear production typically should

not wear contact lenses. Advise patients that if contact lenses are worn, they should be removed prior to the administration of the
emulsion. Lenses may be reinserted 15 minutes following administration of RESTASIS® ophthalmic emulsion.

Administration

Advise patients that the emulsion from one individual single-use vial is to be used immediately after opening for administration to one
or both eyes, and the remaining contents should be discarded immediately after administration.
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For patients with decreased tear production presumed to be due to
ocular inflammation associated with Chronic Dry Eye

THE DRY EYE TREATMENT SHE NEEDS TODAY.
BECAUSE TOMORROW MATTERS.
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RESTASIS® twice a day, every day, helps patients
experience increased tear production

Increased tear production was seen at 6 months.'

Indication and Usage

RESTASIS® (cyclosporine ophthalmic emulsion) 0.05% is
indicated to increase tear production in patients whose
tear production is presumed to be suppressed due to
ocular inflammation associated with keratoconjunctivitis
sicca. Increased tear production was not seen in patients
currently taking topical anti-inflammatory drugs or using
punctal plugs.

Important Safety Information

Contraindications
RESTASIS® is contraindicated in patients with known
or suspected hypersensitivity to any of the ingredients
in the formulation.

Warnings and Precautions

Potential for Eye Injury and Contamination: To avoid
the potential for eye injury and contamination, individuals
prescribed RESTASIS® should not touch the vial tip to
their eye or other surfaces.

Use With Contact Lenses: RESTASIS® should not be
administered while wearing contact lenses. If contact
lenses are worn, they should be removed prior to the
administration of the emulsion.

Adverse Reactions

In clinical trials, the most common adverse reaction
following the use of RESTASIS® was ocular burning (upon
instillation)—17%. Other reactions reported in 1% to 5%
of patients included conjunctival hyperemia, discharge,
epiphora, eye pain, foreign body sensation, pruritus, stinging,
and visual disturbance (most often blurring).

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

Reference: 1. RESTASIS® Prescribing Information.
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