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Penn Study Stops Vision Loss in
Late-Stage Canine X-linked RP

Three years ago, a team from the Uni-
versity of Pennsylvania announced
that they had cured X-linked retinitis
pigmentosa, a blinding retinal disease,
in dogs. Now they've shown that they
can cure the canine disease over the
long term, even when the treatment
is given after half or more of the af-
fected photoreceptor cells have been
destroyed.

Because the disease affects humans
in almost the same fashion as it does
dogs, the results suggest that this treat-
ment could be effective and lasting in
humans and could set the stage for
safety studies that precede a human
clinical trial.

“The 2012 study showed that gene
therapy was effective if used as a pre-
ventive treatment or if you intervene
right after the onset of cell death,” said
William A. Beltran, DVM, PhD, co-

lead author and associate professor of
ophthalmology at Penn’s School of Vet-
erinary Medicine. “That was obviously
very encouraging. But now we've gone
further, showing that the treatment is
long-lasting and effective even when
started at mid- and late-stage disease.”
“This happens to be a very severe
disease with very early onset in the
first two decades of life in humans,”
said Artur V. Cideciyan, PhD, co-lead
author and research professor of oph-
thalmology in the Scheie Eye Institute
at Penn’s Perelman School of Medi-
cine. “Because the progression of dis-
ease in dogs matches up with the pro-
gression in humans, this gives us a lot
of confidence about translating these
results to eventually treat humans.”
The work involved a close col-
laboration between Drs. Beltran
and Cideciyan as well as Samuel G.
Jacobson, professor

GENE THERAPY
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of ophthalmology at
Scheie, and Gustavo
D. Aguirre, VMD,
PhD, the papers
senior author and
professor of medical
genetics and oph-
thalmology at Penn
Vet. The Penn re-
searchers have also
long partnered with
University of Flori-
da scientists led by

W 60 pm

Using gene therapy to augment normal levels of the RPGR gene
resulted in long-term rescue of photoreceptors within the retinal
region of gene therapy injection, but not within the control
injection. The rescue lasted at least 2.5 years when the disease

was treated in its later stages.

William Hauswirth,
PhD, the Rybaczki-
Bullard Professor of
Ophthalmology  in
the College of Medi-
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cine. Their work appears in Proceed-
ings of the National Academy of Sci-
ences.

X-linked retinitis pigmentosa, or
XLRP, arises primarily from mutations
in the RPGR gene, leading to progres-
sive vision loss starting at a young age.
Because it is an X chromosome-linked
recessive disease, it overwhelmingly
affects boys and men. It is one of the
most common forms of inherited reti-
nal disease.

Though rigorously studied, little
is understood about the function of
RPGR. It is believed to play a role in
the function of the connecting cilium,
a structure that is present in both rod
and cone cells, the photoreceptor cells
involved in dim-light and bright-light
vision, respectively.

In XLRP, these photoreceptor cells
progressively degenerate and die. To
counter this effect, the Penn group’s
earlier gene therapy work used a vi-
ral vector to deliver a normal copy of
RPGR specifically to rods and cones
using a subretinal injection.

In the new publication, the team re-
ports that the therapy, which occurred
when dogs were 5 weeks old, success-
fully stopped photoreceptor cell loss
and maintained vision in dogs for more
than three years of study.

This study also went further, using
the same viral vector and same ap-
proach, except this time beginning the
gene therapy intervention at two later
time points: At 12 weeks of age, which
the researchers term “mid-stage dis-
ease,” when approximately 40 percent
of the eye’s photoreceptor cells have



already died, or at 26 weeks of age,
“late-stage disease,” when about 50 to
60 percent of the rods and cones were
lost.

The team had concerns about treat-
ing at these later stages, both that the
retina might not properly reattach fol-
lowing the therapeutic subretinal in-
jection and that there could be toxicity
from the viral vector due to the greater
extent of photoreceptor cell degenera-
tion. They saw no indications of either
being a problem in their follow-up.

“We have spent a lot of time working
to make sure the therapeutic gene is
tightly regulated in terms of when and
where it is expressed,” said Dr. Aguirre.
“And, thankfully, we have seen that this
therapy appears to be well-tolerated in
the retina.”

Instead, what they saw, using non-
invasive tests used in human medi-
cine, including electroretinography
and optical coherence tomography
imaging, was a remarkable and last-
ing halt in the degeneration of photo-
receptor cells in the treated region of
the retina. Dogs treated at these later
stages of disease even had some of the
structural abnormalities in the rods
and cones reversed. And these findings
translated to improved performance
on visual behavior tests, a Y maze that
tested whether the dogs could detect a
dim light and an obstacle course that
assessed their visual navigational skills.
The dogs’ performances endured for
at least two and a half years after treat-
ment, the latest time point examined,
in the late-stage group.

“What the dog studies show, espe-
cially those that are treated at a later
stage, is that you can treat a relatively
small region—20 percent or less of
the retinal surface, where you already
had 50 percent of photoreceptor cells
that died before treatment—and still
see not only an electrophysiological
improvement and rescue but an actual
rescue of visual behavior,” Beltran said.

(continued on page 8)
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It’s the Thought that Counts

therapeutics, identification of unmet needs,

partnering and funding, and other topics re-
lated to product development. We have explored
various ways in which entrepreneurs have
partnered products for development, and have
discussed a consistent message of “beginning
with the end in mind.” Many times investment
in a new venture starts with a specific technol-
ogy. Other times the physician-entrepreneur
may only have a concept to address a need that
has yet to be reduced to practice or aligned with
any one specific technology. If integrated with
appropriate support and a funding source,
this can be a very focused manner of
product development, in that the need
can be defined and the target product
profile outlined, so that the best approach
can be followed. In this installment, we
will discuss how the identification of a clini-
cal need by an entrepreneur led to partnering
on the early concept and execution on develop-
ment of this novel product. This may potentially
assist clinicians, as well as researchers in
designing optimized clinical trials.

In prior columns, we have discussed novel

The Clinical Need

Dry-eye disease is enigmatic, both from the
perspective of its pathophysiology and from
that of its treatment. It is loosely defined as a
dysfunction of the tear film, yet this dysfunc-
tion can be the end result of numerous causes:
insufficient aqueous tear production following
autoimmune damage to the lacrimal and ac-
cessory glands; meibomian gland dysfunction
causing accelerated evaporation of aqueous
tears due to lack of the protective lipid layer; or
mucin changes brought on by age, endocrine
dysfunction or inflammatory processes. The
profound effect of environmental and behavioral
circumstances that lead to a constantly vari-
able presentation of signs and symptoms
contributes further complexity. The final piece
that stumps researchers and clinicians is the
seeming disassociation of signs and symptoms:
Some patients have terrible discomfort without
much signs of damage; others have blatant
keratitis—yet without a complaint. The logical
outcome of this plurality is that pathology-
based subgroups of dry eye exist, and a further
tailoring of treatments specifically focused on a
pathological subgroup should greatly improve
our treatment of this disease.

All these complexities have contributed to the
well-known difficulty of establishing efficacy
of dry-eye treatments. The success of Restasis
(cyclosporine emulsion 0.05%), with close to $1

billion sales worldwide, is testament to the mar-
ketability and unmet need that draw startups
and venture capital to the world of dry eye. Yet
even the Restasis label targets a subgroup of
patients for whom the drug may “increase tear
production in patients whose tear production

is presumed to be suppressed due to ocular
inflammation associated with keratoconjunctivi-
tis sicca.” This subgroup-specific labeling high-
lights the need for selecting
the

.

N

proper treat- ment that is
most appropriate for the patient. Consequently,
researchers have to be able to design proper
studies to select the right subgroup for evaluat-
ing novel therapies.

None of the various tools available to diagnose
dry eye provides the whole picture. Some of
the most commonly used are the Schirmer’s
test, which measures aqueous tear production;
tear-film breakup time, which determines how
quickly the tear film evaporates; and fluorescein
or lissamine green staining, which visualize the
endgame of epithelial damage. Symptoms of
the disorder are variable, but quantitative as-
sessments typically employ questionnaires such
as the Ocular Surface Disease Index (OSDI) or
other symptomatology scales.

Many drugs for dry eye are indeed progress-
ing to Phase lll trials and beyond. If and when
these come to fruition, the result will be a
polypharmacy of treatment choices. It will be
up to physicians to decide which treatment
best suits their patients. Potential approvals will
allow for additional anti-inflammatory agents
such as lifitegrast (Shire); mucogenics (e.g.,
MIM-D3: Mimetogen) that target evaporative
dry eye; multifunctional approaches such as an-
ti-oxidant/anti-inflammatory (SKQ1: Mitotech);
improved barrier-function molecules, such as
modified hyaluronic acid to increase mucoad-
hesion, optimize wetting, prolong protection and
stabilize tears, as well as combating inflamma-
tion and providing a bandage effect to promote
healing. It is even more likely that patients will
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receive multiple therapies that target various
aspects of their disease. While refined clinical
assessment will help define patients, there is a
need for additional diagnostics to complement
the clinical assessment.

The Approach
TeaRx, is a biomarker panel originally
conceived by an entrepreneurial researcher,
Eran Eilat. Dr. Eliat recognized that dry eye is
a multifactorial disease that has been difficult
to study and whose proper subgroups are
difficult to define. His concept was to create a
diagnostic that would address these issues, and
that would be useful to clinicians, phar-
maceutical companies developing new
products and researchers conducting
clinical research. He approached a life
sciences investment group in Israel,
BioLight, with his idea to look at dry
eye through a different lens (or rather
multiple lenses), creating an objective,
multi-parameter kit for a multifactorial
disease. BioLight is focused on investing
in various unique ophthalmology products.
Without being tied to any specific test method,
they embarked on the journey together, creating
DiagnosTear. BioLight is implementing a unique
business model that combines novel ophthalmic
technologies to narrow in on ophthalmic condi-
tions from various angles, affording a synergy
in economies of scale and knowledge that is
in line with the entrepreneur’s vision. They first
identified the key elements of dry eye and of
the tear film, and potential markers that can be
measured. They identified key constituents in
the tear film (e.g., lysozyme, lactoferrin, proteins
and others) that have been well-researched and
connected to dry eye of various forms, and can
potentially highlight important indicators of the
health of the tear film and ocular surface. They
developed technology for easy, rapid test strips
that semi-quantitatively measure the levels of
the four different markers in one test strip.
Says Suzana Nahum Zilberberg, BioLight
CEO: “The clinical need for a better protocol
of treatment for dry-eye patients is clear and
growing. The multi-parameter approach that
was presented by Dr. Eilat was clearly in line
with our approach of targeting ophthalmic
needs from multiple angles, which made us
invest in the concept in a very early stage. In a
relatively short timeframe we have developed
a pool of biomarkers related to dry-eye patient
populations that have the potential to provide
solutions not only for better diagnostics but also
for a better treatment.”

First Clinical Trial
The first prospective study of approximately
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200 subjects has been completed in the United
States implementing the DiagnosTear panel
in suspected dry-eye and normal subjects.
Widely used tests for dry eye (Schirmer’s,
TFBUT), as well as staining of corneal and
conjunctival epithelial cell damage and patient
questionnaires, were compared with the
TeaRx diagnostic parameters. There were
positive statistical correlations between these
widely used benchmark tests and the TeaRx
diagnostic parameters tests. The positive
correlations identified between certain TeaRx
diagnostic parameters and subjective testing
standards that are widely used today indicate
a unique ability for improving the dry-eye
syndrome diagnosis by objective quantification
of measures over subjective evaluation. This is
a major advancement in the proper diagnosis
of dry eye and has potential to provide physi-
cians with an efficient approach to selecting
treatments for individual patients. These results
led to a further study and advancement of the
regulatory program of TeaRx towards com-
mercial development.

The goals and vision for this particular
diagnostic are to have TeaRx generate three
revenue streams, leveraging the unmet need

in the field:

* as a leading point-of-care solution that
will assist ophthalmologists to better diagnose
and treat dry-eye patients;

© as a companion diagnostic product to
assist in introducing personalized treatment
to the market (by better defining endpoints for
clinical development, increasing efficacy by
targeting the specific responder sub-popula-
tion, supporting the reimbursement process
and providing a cost-effective solution); and

e a valuable research and clinical trials tool.

This model also highlights that diagnostics
can generate revenue not only by being
sold to clinicians, but by following a path of
licensing for incorporation into pharmaceuti-
cal trials.

In early development of diagnostics for
dry eye, other tests have become available;
however, these all measure a single marker.
The advantage of the TeaRx system is that
different measured parameters could en-
able identifying specific dry-eye subgroups
characterized in aqueous tear deficiency
such as inflammation, evaporative dry eye
and others. In-office data from this panel of
compounds informs the physician on how

to treat the patient, the ultimate goal of any
diagnostic.

The recognition that we need to understand
and categorize our patients to the upcom-
ing drugs has opened the market for precise
diagnostics. Opportunities have arisen for
pharma, physicians and entrepreneurs to
bring their ideas forward. The bundling of
various parameters that together define the
diagnosis of dry eye, as performed by Diag-
nosTear, is an elegant example of an unmet
need leading to translational science, and
evolving into a marketable idea.

Mr. Chapin is senior vice president of the
Corporate Development Group, Mr. Ousler is
vice president of Dry Eye, and Ms. Smith is a
senior medical writer at Ora Inc. Ora provides
a comprehensive range of product develop-
ment, clinical-regulatory and proaduct consult-
ing for developers, investors and buyers; clini-
cal trial services and regulatory submissions;
and asset and business partnering support
in ophthalmology. We welcome comments
or questions related to this or other develop-
ment topics. Please send correspondence to
mchapin@oraclinical.com.

(continued from page 5)

“Based on my experience develop-
ing gene therapies in animal models
for many other inherited retinal dis-
eases,” said the University of Florida’s
Dr. Hauswirth, “I believe this report
describes perhaps the strongest case
yet for eventual successful therapy in
humans for XLRP.”

As in their earlier work, the re-
searchers showed that the function of
both rods and cones was rescued and
that these photoreceptor cells were
properly connected to the neurons that
transmit visual signals to the brain.

“Because this is a photoreceptor dis-
ease that affects both rods and cones,
or night- and day-vision cells, to show
that both were rescued was very won-
derful to see,” Dr. Cideciyan said.

“I worry a lot about my patients who
have lost photoreceptor cells and pos-
sibly have abnormal connectivity and
structure in their retina, whether gene
therapy would still work for them at
later stages of disease,” Dr. Jacobson
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said. “What we showed here is that the
therapy resulted in downstream neu-
rons that were robust and connected,
which is exceptionally important for
eventual human treatment.”

The group is also studying the other
genetic “partners” that function along
with RPGR in the connecting cilium to
see if there could be additional targets
for therapy.

Study Supports

Home Monitoring

To Detect CNV

Use of a qualification test within a retinal
practice appeared to be effective
in predicting which patients with
intermediate  age-related macular
degeneration would be good candidates
to initiate use of a home monitoring
device for progression to more severe
AMD, according to a study published
online by JAMA Ophthalmology.

2015

Choroidal neovascularization from
AMD left untreated or unmanaged af-
ter substantial vision loss has occurred
remains a leading cause of irreversible
blindness in people age 50 years or
older throughout much of the world.
In the United States, approximately
8 million people have intermediate
AMD or monocular advanced AMD,
of whom 1.3 million people will devel-
op advanced AMD during the ensuing
five years. Patients with intermediate
AMD using a home monitoring device
(includes looking at a computer screen
and using a mouse) have less loss of vi-
sual acuity, on average, at detection of
choroidal neovascularization than do
individuals using standard care moni-
toring techniques (such as viewing a
grid on a piece of paper). Patients must
establish a baseline set of responses
during a limited series of initial home
testing to monitor AMD progression
using this device. There is little known
about the proportion of patients with
high-risk non-neovascular AMD who
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News

may be able to incorporate the device
successfully into their home monitor-
ing regimen, according to background
information in the article.

The developers of the home device
designed an in-office qualification test
to identify individuals most likely to
be able to use the device successfully.
Neil M. Bressler, MD, of the Johns
Hopkins University School of Medi-
cine, Baltimore, and editor of JAMA
Ophthalmology, and colleagues stud-
ied 131 participants within a univer-
sity-based retina practice with inter-
mediate AMD in at least one eye who
completed an in-clinic qualification
test for the home monitoring device.
The qualification test protocol includ-
ed a short explanation by the study co-
ordinator, explanatory tutorial admin-
istered through the device, a trial or
practice test administered through the
device (an opportunity to mark areas
of artificial distortion), an opportunity
for the participant to ask questions and
the actual qualification test.

A total of 129 participants had reli-
able qualification test results; 91 par-
ticipants (70 percent) who completed
this test attained a score that suggest-
ed they would be able to successfully
use the home device. Among the 91
participants who could initiate home
testing, 83 did so, including 80 par-
ticipants (88 percent) who established
a baseline value that could be used
as a reference for future monitoring.
Younger participants were more likely
to qualify for home testing. Visual acu-
ity at study enrollment did not appear
to be associated with successful quali-
fication.

“These data support the likelihood
that a larger percentage of individu-
als at high risk of progressing to CNV
from AMD who successfully complete
a qualification test to use this home
monitoring device will be able to es-
tablish a baseline value for subsequent
monitoring at home. These individuals
can continue to increase their chance
of detecting neovascular AMD be-
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tween scheduled office visits while the
lesion is relatively small and associ-
ated with visual acuity that is relatively
good,” the authors write.

Sealing Protein
May Key Dry-Eye
Breakthrough

Recent research by Keck Medicine of the
University of Southern California sci-
entists, published in PLOS ONE, sug-
gests a new approach to treating dry
eye. Using an experimental mouse
model, the researchers demonstrat-
ed for the first time that the natural
tear protein clusterin seals the ocular
surface barrier, while also protecting
against further damage.

Findings show that clusterin blocks
uptake of fluorescein dye, a clini-
cal test used to diagnose dry eye, ac-
cording to senior and corresponding
author Shinwu Jeong, PhD, assistant
professor of research ophthalmology
in the Institute for Genetic Medicine
at the Keck School of Medicine of
USC. “It is well known that clusterin
protects cells and proteins,” he said.
“A problem in dry eye appears to be
that natural clusterin is depleted. We
predicted that adding it back would be
beneficial, however the novel mecha-
nism of sealing was unexpected.”

The researchers studied the ocular
surface barrier rather than upstream
effects of tear production, tear chem-
istry and inflammation that contribute
to dry-eye conditions. “We are the
first to report functions for this pro-
tein in dry eye and shed some light
on its potential use for ophthalmol-
ogy treatments,” said Aditi Bauskar, a
PhD, lead author on the paper. “Our
pre-clinical results are very promising
and make a strong case to use clusterin
as a biological drug to prevent or treat
not only dry eye, but also other corneal
disorders involving damage to the ocu-
lar surface barrier.” REVIEW
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REVIEW

Technology Update

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

Four New Ways to
Manage Small Pupils

New pupil-expansion devices and an irrigation solution additive

promise to make some tough cases easier.

Christopher Kent, Senior Editor

One of the challenges faced by
ophthalmologists performing
surgery is working in eyes with small
pupils. For example, a small pupil
makes virtually every step of a cata-
ract procedure more problematic. It
limits the size of the capsulorhexis,
makes nuclear disassembly more dif-
ficult, increases the risk of iris injury
and reduces visualization, both during
cortex removal and intraocular lens
implantation.

Not surprisingly, over the years
surgeons have developed numerous
techniques and devices that help to
offset the problems created by a small
pupil—usually by temporarily enlarg-
ing it. Recently, several new ways to
manage small pupils during surgery
have become available. Here, sur-
geons familiar with their use discuss
the advantages of each option.

The Malyugin Ring 2.0

MicroSurgical Technologies (Red-
mond, Wash.) will be releasing Mal-
yugin Ring 2.0—a new version of
the popular Malyugin Ring—in early
2016. Like the existing version, the
new model will be available in two siz-

22 | Review of Ophthalmology | November 2015

es, 6.25 and 7 mm, and will be placed
inside the eye through the main sur-
gical incision with no need for extra
paracenteses. Both the original and
new rings, which resemble a square
with a loop at each corner, provide
eight points of iris fixation, making
the pupil very close to round when
the device is in place. (See images,
top of p. 25.) Each ring comes with a
disposable injector, and a manipulator
specifically designed for the device is
available. The new ring is softer and
more elastic than the previous model
and comes with a redesigned inserter
that can easily fit through a 2-mm
clear corneal incision. (The earlier
version required a larger incision.)
The designer of the rings, Boris
Malyugin, MD, a professor of oph-
thalmology in the department of cat-
aract and implant surgery at the S.
Fyodorov Eye Microsurgery Com-
plex in Moscow, notes that a trend
toward the use of smaller incisions
has recently been evident in cataract
surgery. “The existing version of the
Malyugin Ring easily goes through
an incision thats 2.2 mm or bigger,”
he notes. “But today, cataract surgery
can be done through 1.8- to 2-mm

incisions, so the device had to be re-
designed to stay in line with the most
up-to-date cataract technology.

“The other reason for the rede-
sign is the slow-but-steady worldwide
adoption of femtosecond laser cata-
ract surgery,” he continues. “In this
type of surgery the Malyugin Ring can
address the problem of inadequate
pupil size. A small pupil can make it
impossible to fragment the lens and
create an anterior capsulorhexis, as
well as triggering miosis if laser spots
are fired too close to the pupil margin.
When using the ring in this circum-
stance, a smaller opening for insertion
is better and safer for the eye because
the incision will have less chance to
leak during the docking of the laser.”

Robert H. Osher, MD, a professor
in the Department of Ophthalmology
at the University of Cincinnati Col-
lege of Medicine, and Medical Direc-
tor Emeritus at the Cincinnati Eye
Institute in Ohio, was the first sur-
geon to use the new Malyugin Ring
2.0, in December 2014; to date, he’s
used about 50 of the new rings. “The
original injector had a large finger that
required a pretty good vertical excur-
sion,” he notes. “Many surgeons had

This article has no commercial sponsorship.
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Dosage and Administration
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Contraindications
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Warnings and Precautions

Sulfonamide Hypersensitivity Reactions—Brinzolamide is a sulfonamide,
and although administered topically, is absorbed systemically. Sulfonamide
attributable adverse reactions may occur. Fatalities have occurred due

to severe reactions to sulfonamides. Sensitization may recur when a
sulfonamide is readministered irrespective of the route of administration.
If signs of serious reactions or hypersensitivity occur, discontinue the use
of this preparation.

Corneal Endothelium—There is an increased potential for developing
corneal edema in patients with low endothelial cell counts.

Severe Hepatic or Renal Impairment (CrCl <30 mL/min)}—SIMBRINZA®
Suspension has not been specifically studied in these patients and is
not recommended.

Contact Lens Wear—The preservative in SIMBRINZA® Suspension,
benzalkonium chloride, may be absorbed by soft contact lenses. Contact
lenses should be removed during instillation of SIMBRINZA® Suspension
but may be reinserted 15 minutes after instillation.

Severe Cardiovascular Disease—Brimonidine tartrate, a component of
SIMBRINZA® Suspension, had a less than 5% mean decrease in blood
pressure 2 hours after dosing in clinical studies; caution should be
exercised in treating patients with severe cardiovascular disease.

Adverse Reactions

SIMBRINZA® Suspension

In two clinical trials of 3 months’ duration with SIMBRINZA® Suspension,

the most frequent reactions associated with its use occurring in approximately
3-5% of patients in descending order of incidence included: blurred vision,
eye irritation, dysgeusia (bad taste), dry mouth, and eye allergy. Adverse
reaction rates with SIMBRINZA® Suspension were comparable to those of

the individual components. Treatment discontinuation, mainly due to adverse
reactions, was reported in 11% of SIMBRINZA® Suspension patients.

Prescribe SIMBRINZA® Suspension as adjunctive
therapy to a PGA for appropriate patients

SIMBRINZA® Suspension should be taken at least five
(5) minutes apart from other topical ophthalmic drugs

Learn more at myalcon.com/simbrinza
For additional information about SIMBRINZA® Suspension, please see
Brief Summary of full Prescribing Information on adjacent page.
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*Least squares means at each Week 6 time point. Treatment differences (mm Hg) and P-values at
Week 6 time points between treatment groups were: -2.14, P=0.0002; -4.56, P<0.0001; -2.84,
P<0.0001; -4.42, P<0.0001.

SBaseline (PGA Monotherapy).

Mean Diurnal IOP (mm Hg)"

inel
PGA + SIMBRINZA® Suspension (N=83) B@Z’Z'I'(”g f;:
Baseline’ 224
PGA + Vehicle (N=92) V?,Sezl'("g 205

'Treatment difference (mm Hg) and P-value at Week 6 was -3.4, P<0.0001.
Baseline (PGA Monotherapy).

Study Design: A prospective, randomized, multicenter, double-blind, parallel-group
study of 189 patients with open-angle glaucoma and/or ocular hypertension receiving
treatment with a PGA. PGA treatment consisted of either travoprost, latanoprost,

or bimatoprost. Patients in the study were randomized to adjunctive treatment with
SIMBRINZA® Suspension (N=88) or vehicle (N=94). The primary efficacy endpoint was
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*PGA study-group treatment consisted of either travoprost, latanoprost, or bimatoprost.
fTreatment difference (mm Hg) and P-value at Week 6 was -3.7, P<0.0001.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
INDICATIONS AND USAGE

SIMBRINZA® (brinzolamide/brimonidine tartrate ophthalmic
suspension) 1%/0.2% is a fixed combination of a carbonic anhydrase
inhibitor and an alpha 2 adrenergic receptor agonist indicated for the
reduction of elevated intraocular pressure (I0P) in patients with open-
angle glaucoma or ocular hypertension.

DOSAGE AND ADMINISTRATION

The recommended dose is one drop of SIMBRINZA® Suspension in the
affected eye(s) three times daily. Shake well before use. SIMBRINZA®
Suspension may be used concomitantly with other topical ophthalmic
drug products to lower intraocular pressure.

If more than one topical ophthalmic drug is being used, the drugs
should be administered at least five (5) minutes apart.

DOSAGE FORMS AND STRENGTHS

Suspension containing 10 mg/mL brinzolamide and 2 mg/mL
brimonidine tartrate.

CONTRAINDICATIONS

Hypersensitivity - SIMBRINZA® Suspension is contraindicated in
patients who are hypersensitive to any component of this product.
Neonates and Infants (under the age of 2 years) - SIMBRINZA®
Suspension is contraindicated in neonates and infants (under the age
of 2 years) see Use in Specific Populations

WARNINGS AND PRECAUTIONS
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reported in 5 to 10% of patients were blurred vision and bitter, sour or
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The following adverse reactions were reported at an incidence below
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Brimonidine Tartrate 0.2% - In clinical studies of brimonidine tartrate
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contains brinzolamide, a sulfonamide, and although administered
topically is absorbed systemically. Therefore, the same types of
adverse reactions that are attributable to sulfonamides may occur
with topical administration of SIMBRINZA® Suspension. Fatalities have
occurred due to severe reactions to sulfonamides including Stevens-
Johnson syndrome, toxic epidermal necrolysis, fulminant hepatic
necrosis, agranulocytosis, aplastic anemia, and other blood dyscrasias.
Sensitization may recur when a sulfonamide is re-administered
irrespective of the route of administration. If signs of serious reactions
or hypersensitivity occur, discontinue the use of this preparation [see
Patient Counseling Information]

Corneal Endothelium - Carbonic anhydrase activity has been
observed in both the cytoplasm and around the plasma membranes of
the corneal endothelium. There is an increased potential for developing
corneal edema in patients with low endothelial cell counts. Caution
should be used when prescribing SIMBRINZA® Suspension to this
group of patients.

Severe Renal Impairment - SIMBRINZA® Suspension has not

been specifically studied in patients with severe renal impairment (CrCl
< 30 mL/min). Since brinzolamide and its metabolite are excreted
predominantly by the kidney, SIMBRINZA® Suspension is

not recommended in such patients.

Acute Angle-Closure Glaucoma - The management of patients with
acute angle-closure glaucoma requires therapeutic interventions in
addition to ocular hypotensive agents. SIMBRINZA® Suspension has
not been studied in patients with acute angle-closure glaucoma.

Contact Lens Wear - The preservative in SIMBRINZA® Suspension,
benzalkonium chloride, may be absorbed by soft contact lenses.
Contact lenses should be removed during instillation of SIMBRINZA®
Suspension but may be reinserted 15 minutes after instillation [see
Patient Counseling Information].

Severe Cardiovascular Disease - Brimonidine tartrate, a component
of SIMBRINZA® Suspension, has a less than 5% mean decrease in
blood pressure 2 hours after dosing in clinical studies; caution should
be exercised in treating patients with severe cardiovascular disease.

Severe Hepatic Impairment - Because brimonidine tartrate, a
component of SIMBRINZA® Suspension, has not been studied in
patients with hepatic impairment, caution should be exercised in such
patients.

Potentiation of Vascular Insufficiency - Brimonidine tartrate, a
component of SIMBRINZA® Suspension, may potentiate syndromes
associated with vascular insufficiency. SIMBRINZA® Suspension should
be used with caution in patients with depression, cerebral or coronary
insufficiency, Raynaud’s phenomenon, orthostatic hypotension, or
thromboangiitis obliterans.

Contamination of Topical Ophthalmic Products After Use - There
have been reports of bacterial keratitis associated with the use

of multiple-dose containers of topical ophthalmic products. These
containers have been inadvertently contaminated by patients who, in
most cases, had a concurrent corneal disease or a disruption of the
ocular epithelial surface [see Patient Counseling Information].
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 the rates
in the clinical studies of another drug and may not reflect the rates
observed in practice.

SIMBRINZA® Suspension - In two clinical trials of 3 months duration
435 patients were treated with SIMBRINZA® Suspension, and 915
were treated with the two individual components. The most frequently
reported adverse reactions in patients treated with SIMBRINZA®
Suspension occurring in approximately 3 to 5% of patients in
descending order of incidence were blurred vision, eye irritation,
dysgeusia (bad taste), dry mouth, and eye allergy. Rates of adverse
reactions reported with the individual components were comparable.
Treatment discontinuation, mainly due to adverse reactions, was
reported in 11% of SIMBRINZA® Suspension patients.

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

Brinzolamide 1% - In clinical studies of brinzolamide ophthalmic
suspension 1%, the most frequently reported adverse reactions

palpitations/arrhy , nasal dryness and syncope.

Postmarketing Experience - The following reactions have been
identified during postmarketing 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 brimonidine tartrate ophthalmic solutions, or a
combination of these factors, include: bradycardia, hypersensitivity,
iritis, keratoconjunctivitis sicca, miosis, nausea, skin reactions
(including erythema, eyelid pruritus, rash, and vasodilation), and
tachycardia.

Apnea, bradycardia, coma, hypotension, hypothermia, hypotonia,
lethargy, pallor, respiratory depression, and somnolence have been
reported in infants receiving brimonidine tartrate ophthalmic solutions
[see Contraindications].

DRUG INTERACTIONS

Oral Carbonic Anhydrase Inhibitors - There is a potential for an
additive effect on the known systemic effects of carbonic anhydrase
inhibition in patients receiving an oral carbonic anhydrase inhibitor
and brinzolamide ophthalmic suspension 1%, a component of
SIMBRINZA® Suspension. The concomitant administration of
SIMBRINZA® Suspension and oral carbonic anhydrase inhibitors is not
recommended.

High-Dose Salicylate Therapy - Carbonic anhydrase inhibitors
may produce acid-base and electrolyte alterations. These alterations
were not reported in the clinical trials with brinzolamide ophthalmic
suspension 1%. However, in patients treated with oral carbonic
anhydrase inhibitors, rare instances of acid-base alterations have
occurred with high-dose salicylate therapy. Therefore, the potential
for such drug interactions should be considered in patients receiving
SIMBRINZA® Suspension.

CNS Depressants - Although specific drug interaction studies have
not been conducted with SIMBRINZA® Suspension, the possibility of an
additive or potentiating effect with CNS depressants (alcohol, opiates,
barbiturates, sedatives, or anesthetics) should be considered.

Antihyper - Because brimonidine
tartrate, a component of SIMBRINZA® Suspension, may reduce blood
pressure, caution in using drugs such as antihypertensives and/or
cardiac glycosides with SIMBRINZA® Suspension is advised.

Tricyclic Antidepressants - Tricyclic antidepressants have been
reported to blunt the hypotensive effect of systemic clonidine. It is not
known whether the concurrent use of these agents with SIMBRINZA®
Suspension in humans can lead to resulting interference with the

10P lowering effect. Caution is advised in patients taking tricyclic
antidepressants which can affect the metabolism and uptake of
circulating amines.

Monoamine Oxidase Inhibitors - Monoamine oxidase (MAO)
inhibitors may theoretically interfere with the metabolism of
brimonidine tartrate and potentially result in an increased systemic
side-effect such as hypotension. Caution is advised in patients taking
MAO inhibitors which can affect the metabolism and uptake of
circulating amines.

USE IN SPECIFIC POPULATIONS

Pregnancy - Pregnancy Category C: Developmental toxicity
studies with brinzolamide in rabbits at oral doses of 1, 3, and 6 mg/kg/
day (20, 60, and 120 times the recommended human ophthalmic dose)
produced maternal toxicity at 6 mg/kg/day and a significant increase
in the number of fetal variations, such as accessory skull bones,
which was only slightly higher than the historic value at 1 and 6 mg/
kg. In rats, statistically decreased body weights of fetuses from dams
receiving oral doses of 18 mg/kg/day (180 times the recommended
human ophthalmic dose) during gestation were proportional to the
reduced maternal weight gain, with no statistically significant effects
on organ or tissue development. Increases in unossified sternebrae,
reduced ossification of the skull, and unossified hyoid that occurred

at 6 and 18 mg/kg were not statistically significant. No treatment-
related malformations were seen. Following oral administration of
C-brinzolamide to pregnant rats, radioactivity was found to cross the
placenta and was present in the fetal tissues and blood.
Developmental toxicity studies performed in rats with oral doses of
0.66 mg brimonidine base/kg revealed no evidence of harm to the
fetus. Dosing at this level resulted in a plasma drug concentration

Cardiac Gly

approximately 100 times higher than that seen in humans at the
recommended human ophthalmic dose. In animal studies, brimonidine
crossed the placenta and entered into the fetal circulation to a limited
extent.

There are no adequate and well-controlled studies in pregnant women.
SIMBRINZA® Suspension should be used during pregnancy only if the
potential benefit justifies the potential risk to the fetus.

Nursing Mothers - In a study of brinzolamide in lactating rats,
decreases in body weight gain in offspring at an oral dose of 15 mg/
kg/day (150 times the recommended human ophthalmic dose) were
observed during lactation. No other effects were observed. However,
following oral administration of "C-brinzolamide to lactating rats,
radioactivity was found in milk at concentrations below those in the
blood and plasma. In animal studies, brimonidine was excreted in
breast milk.

It is not known whether brinzolamide and brimonidine tartrate are
excreted in human milk following topical ocular administration.
Because many drugs are excreted in human milk and because

of the potential for serious adverse reactions in nursing infants

from SIMBRINZA® (brinzolamide/brimonidine tartrate ophthalmic
suspension) 1%/0.2%, 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 - The individual component, brinzolamide, has

been studied in pediatric glaucoma patients 4 weeks to 5 years

of age. The individual component, brimonidine tartrate, has been
studied in pediatric patients 2 to 7 years old. Somnolence (50-83%)
and decreased alertness was seen in patients 2 to 6 years old.
SIMBRINZA® Suspension is contraindicated in children under the age
of 2 years [see Contraindications].

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

OVERDOSAGE

Although no human data are available, electrolyte imbalance,
development of an acidotic state, and possible nervous system
effects may occur following an oral overdose of brinzolamide. Serum
electrolyte levels (particularly potassium) and blood pH levels should
be monitored.

Very limited information exists on accidental ingestion of brimonidine
in adults; the only adverse event reported to date has been
hypotension. Symptoms of brimonidine overdose have been reported
in neonates, infants, and children receiving brimonidine as part of
medical treatment of congenital glaucoma or by accidental oral
ingestion. Treatment of an oral overdose includes supportive and
symptomatic therapy; a patent airway should be maintained.

PATIENT COUNSELING INFORMATION

Sulfonamide Reactions - Advise patients that if serious or unusual
ocular or systemic reactions or signs of hypersensitivity occur, they
should discontinue the use of the product and consult their physician.

Temporary Blurred Vision - Vision may be temporarily blurred
following dosing with SIMBRINZA® Suspension. Care should be
exercised in operating machinery or driving a motor vehicle.

Effect on Ability to Drive and Use Machinery - As with other

drugs in this class, SIMBRINZA® Suspension may cause fatigue and/
or drowsiness in some patients. Caution patients who engage in
hazardous activities of the potential for a decrease in mental alertness.

Avoiding Contamination of the Product - Instruct patients that
ocular solutions, if handled improperly or if the tip of the dispensing
container contacts the eye or surrounding structures, can become
contaminated by common bacteria known to cause ocular infections.
Serious damage to the eye and subsequent loss of vision may

result from using contaminated solutions [see Warnings and
Precautions ]. Always replace the cap after using. If solution
changes color or becomes cloudy, do not use. Do not use the product
after the expiration date marked on the bottle.

Intercurrent Ocular Conditions - Advise patients that if they have
ocular surgery or develop an intercurrent ocular condition (e.g., trauma
or infection), they should immediately seek their physician’s advice
concerning the continued use of the present multidose container.

Concomitant Topical Ocular Therapy - If more than one topical
ophthalmic drug is being used, the drugs should be administered at
least five minutes apart.

Contact Lens Wear - The preservative in SIMBRINZA® Suspension,
benzalkonium chloride, may be absorbed by soft contact lenses.
Contact lenses should be removed during instillation of SIMBRINZA®
Suspension, but may be reinserted 15 minutes after instillation.
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difficulty with it. The new injector is
dramatically different, with a tiny fin-
ger that’s very easy to engage and dis-
engage. The injector also was a tight
fit in the incision, so the company has
made the new version thinner; now,
it’s easy to get the injector through
a 2-mm incision.” (The new injector
will now be included with all of the
Malyugin rings.)

“The ring itself is no longer 4-0
prolene; it’s 5-0, and the scrolls are
larger,” he continues. “It has greater
flexibility. The existing manipulator,
which I designed for the earlier gen-
eration Malyugin ring, works fine with
the new ring. It’s used with your left
hand through the side port to help
you position, engage and disengage
the scrolls.”

Dr. Osher says he uses Healon 5
to lift the iris away from the anterior
capsule when inserting the ring. “I put
some Healon 5 under the iris in the
right, left and distal quadrants,” he
explains. “Then, through my second
stab incision I place Healon 5 under
the iris in the subincisional quadrant.
The result is that the iris is lifted up on
four little boluses of Healon 5. Next,
I inject the ring, which is easy to do.
The scrolls go into position beauti-
fully. Then I disengage the proximal
scroll, which is also easy to do with the
new injector, and engage the border
of the iris.

“Removing the ring is equally easy,”
he continues. “T always disengage the
distal ring first and let it go into the
angle. Then I free the right and left
scrolls, and finally disengage the prox-

imal ring. I move it as far toward the

center of the pupil as I can. Putting a
little Healon 5 around it freezes it in
position so it’s easy to put the injector
in, capturing the proximal scroll. As I
retract the little finger on the injector
the ring folds into the injector hous-
ing. I use the second manipulator to
depress the right and left scrolls onto
the platform and they slide into the
housing of the injector as well. The
distal scroll follows, and I remove the
device. It's easy, safe and simple. I'm
certainly happy with it.”

The Visitec I-Ring

The Visitec I-Ring Pupil Expander
is an atraumatic, single-use iris ex-
pander made of soft, resilient poly-
urethane. Unlike many approaches to
iris expansion, the I-Ring engages the
iris completely, expanding it evenly
over 360 degrees, creating a uniform,
circular opening 6.3 mm in diameter.
(The circular shape can then help to
guide the creation of a capsulorhexis.)

Although the space created by the

The new Malyugin
Ring 2.0 is made of
5-0 prolene instead of
4-0, with a new
injector that fits
through a smaller
incision. (See
comparison, left.)

B Near right: the new
ring in use.

ring is circular, the outside of the ring
has four “corners” pointing away from
the central opening, creating four
pockets, or channels, that hold the iris
in place. The channels are designed
to never distort or pinch the iris, while
providing vertical stability for the iris
diaphragm and allowing the iris to en-
gage and disengage easily. Each cor-
ner contains a positioning hole for a
Sinskey hook, isolated from the chan-
nel in which the iris sits, to ensure that
the Sinskey hook doesn’t touch the iris
during placement. The device’s low
profile is designed to facilitate the use
of microsurgical instruments.

The I-Ring comes packaged in a
“nest” with the inserter attached.
When the surgeon is ready to use the
ring, he retracts the slider on the in-
serter, causing the ring to fold as it’s
pulled into the inserter; the “nest”
is then discarded. After injection of
viscoelastic, the inserter is positioned
inside the eye. Moving the slider for-
ward slowly releases the ring above
the iris, where it returns to its func-

The Visitec I-Ring Pupil Expander engages the iris 360°, creating a uniform circular
opening that can be used as a guide during capsulorhexis creation.
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tional shape. Placement is accom-
plished using a Sinskey hook. Inser-
tion, engagement and removal of the
device can be done using one hand.

Kenneth R. Kenyon, MD, clinical
professor at Tufts University School of
Medicine, acts as consulting medical
director for Beaver-Visitec Interna-
tional, manufacturer of the device. He
was involved with the development of
the I-Ring from its inception; since
the product has been commercially
available, he has used it in both rou-
tine small-pupil cataract procedures
and more complex surgical scenarios.
“I believe the I-Ring represents the
next generation of pupil expansion
devices,” he says. “It incorporates ad-
vances in safety, reliability and con-
sistency.”

Dr. Kenyon says the I-Ring offers
three major advantages. “First, the
unique polyurethane material design
reduces the risk of damage to the iris
and other adjacent tissues,” he says.
“The material is remarkably gentle on
the iris tissue, yet it's unique design
firmly supports the entire pupillary
margin. The resulting increase in sta-
bility and visibility improves the safety
of small-pupil cataract surgery while
also diminishing the risk of compli-
cations in more complex situations,
such as IOL exchange and secondary
implantation. The second advantage
is that I-Ring insertion, engagement
and removal are remarkably smooth
and atraumatic to the iris, lens and
cornea, and don’t require any addi-
tional specialized instruments. This
facilitates use of the I-Ring even with

topical anesthesia. Finally, the intui-
tive design and handling of the ring
and its inserter minimize the learning
curve for surgeons and assistants.”

Roberto Pineda II, MD, director
of refractive surgery in the Cornea
Service at Massachusetts Eye and Ear
in Boston, was also involved in the
early design of the I-Ring and has
used the product in cataract surgery
since its commercial availability in
April 2015. “The I-Ring loads effort-
lessly,” he agrees. “Unlike other pupil
expansion rings, it provides three-di-
mensional stability to the iris. This is
key to its ability to deal with cases of
intraoperative floppy iris syndrome or
trampolining of the iris. It's an incred-
ibly valuable device for many of our
cataract surgery patients.”

You can watch online videos il-
lustrating the use of the Visitec
I-Ring at https://www.youtube.
com/watch?t=191&v=2zzfGIx9ATkO
or at http://www.beaver-visitec.
com/products/i-ring-early-clinical-

experience.cfm.

The Assia Pupil Expander

The Assia Pupil Expander (aka
APX), from APX Ophthalmology in
Haifa, Israel, achieves pupil expan-
sion using two tiny spring-loaded de-
vices that are inserted through 1.1-
mm sideport incisions opposite each
other. (The incisions are generally
placed perpendicular to the main in-
cision for the phaco instrument.) A
specially designed forceps closes each
device for insertion and removal. In
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The Assia Pupil Expander uses two spring-loaded devices inserted through 1.1-mm sideport incisions to widen the
pupil. The devices can be placed assymetrically, if desired, to create a wider opening close to the surgical incision.

the closed posi-
tion, the curved
tips are inserted
through the pu-
pil and behind
the iris. The de-
vice is positioned
by the surgeon
as the forceps is
gently released;
when both de-
vices have been inserted and posi-
tioned, they create a rectangular pupil
opening about 6 x 6 mm. A hook near
each tip prevents the shaft from slid-
ing. No intraocular manipulation is
required. If desired, the APX devices
can be placed asymmetrically, rather
than opposite each other, to create
a trapezoidal-shaped opening. This
allows the surgeon to create a wider
opening closer to the surgical incision.
(See example, above.) The company
notes that the device can’t fall into
the vitreous cavity if the surgeon ex-
periences a posterior capsule rupture,
unlike rings placed completely inside
the eye.

The APX device was designed by
Ehud I. Assia, MD, professor of oph-
thalmology at the Sackler School of
Medicine at Tel Aviv University in
Israel, and medical director of the
Ein Tal Eye Center. “Most current
pupil dilators include either iris hooks
or pupillary rings,” he notes. “Hooks
require four sideport incisions, and
they're time-consuming. The shafts
of the hooks outside the eye often
extend beyond the surgical field, and
occasionally the tips disengage from
the pupillary margin and require re-
positioning during surgery. Rings that
can be inserted through the existing
surgical opening are quite effective,
but they may require considerable in-
traocular manipulation during inser-
tion and removal. Also, they occupy
the entire pupillary margin, which
means the surgical instruments must
work over some part of the ring.

“I wanted to have a device that

i



PROLENSA®
POWERED FOR PENETRATION

PROLENSA® delivers potency and corneal penetration
with QD efficacy?

Advanced formulation delivers corneal penetration’-
Proven efficacy at a low concentration*

INDICATIONS AND USAGE

PROLENSA® (bromfenac ophthalmic solution) 0.07% is a nonsteroidal anti-inflammatory drug (NSAID)
indicated for the treatment of postoperative inflammation and reduction of ocular pain in patients who
have undergone cataract surgery.

IMPORTANT SAFETY INFORMATION ABOUT PROLENSA®

Warnings and Precautions Adverse Reactions

¢ Sulfite allergic reactions The most commonly reported adverse reactions
* Slow or delayed healing in 3%-8% of patients were anterior chamber

* Potential for cross-sensitivity inflammation, foreign body sensation, eye pain,

e Increased bleeding of ocular tissues photophobia, and blurred vision.

e Corneal effects, including keratitis
¢ Contact lens wear

Please see brief summary of Prescribing Information on adjacent page. P O L E S A®
References: 1. PROLENSA® Prescribing Information, April 2013. 2. Data on file, Bausch & Lomb Incorporated. 3. Baklayan GA, Patterson HM,
Song CK, Gow JA, McNamara TR. 24-hour evaluation of the ocular distribution of 14C-labeled bromfenac following topical instillation into the
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BAUSCH+LOMB PROLENSA® (bromfenac ophthalmic solution) 0.07%
Brief Summary
INDICATIONS AND USAGE PROLENSA® ophthalmic solution following cataract surgery include:

PROLENSA® (bromfenac ophthalmic solution) 0.07% is indicated for the
treatment of postoperative inflammation and reduction of ocular pain in
patients who have undergone cataract surgery.

DOSAGE AND ADMINISTRATION

Recommended Dosing

One drop of PROLENSA® ophthalmic solution should be applied to
the affected eye once daily beginning 1 day prior to cataract surgery,
continued on the day of surgery, and through the first 14 days of the
postoperative period.

Use with Other Topical Ophthalmic Medications

PROLENSA ophthalmic solution may be administered in conjunction
with other topical ophthalmic medications such as alpha-agonists, beta-
blockers, carbonic anhydrase inhibitors, cycloplegics, and mydriatics.
Drops should be administered at least 5 minutes apart.

CONTRAINDICATIONS

None

WARNINGS AND PRECAUTIONS

Sulfite Allergic Reactions

Contains sodium sulfite, a sulfite that may cause allergic-type reactions
including anaphylactic symptoms and life-threatening or less severe
asthmatic episodes in certain susceptible people. The overall prevalence
of sulfite sensitivity in the general population is unknown and probably
low. Sulfite sensitivity is seen more frequently in asthmatic than in non-
asthmatic people.

Slow or Delayed Healing

All topical nonsteroidal anti-inflammatory drugs (NSAIDs), including
bromfenac, may slow or delay healing. Topical corticosteroids are also
known to slow or delay healing. Concomitant use of topical NSAIDs and
topical steroids may increase the potential for healing problems.
Potential for Cross-Sensitivity

There is the potential for cross-sensitivity to acetylsalicylic acid,
phenylacetic acid derivatives, and other NSAIDs, including bromfenac.
Therefore, caution should be used when treating individuals who have
previously exhibited sensitivities to these drugs.

Increased Bleeding Time

With some NSAIDs, including bromfenac, there exists the potential for
increased bleeding time due to interference with platelet aggregation.
There have been reports that ocularly applied NSAIDs may cause
increased bleeding of ocular tissues (including hyphemas) in conjunction
with ocular surgery.

It is recommended that PROLENSA® ophthalmic solution be used with
caution in patients with known bleeding tendencies or who are receiving
other medications which may prolong bleeding time.

Keratitis and Corneal Reactions

Use of topical NSAIDs may result in keratitis. In some susceptible
patients, continued use of topical NSAIDs may result in epithelial
breakdown, corneal thinning, corneal erosion, corneal ulceration or
corneal perforation. These events may be sight threatening. Patients with
evidence of corneal epithelial breakdown should immediately discontinue
use of topical NSAIDs, including bromfenac, and should be closely
monitored for corneal health.

Post-marketing experience with topical NSAIDs suggests that patients
with complicated ocular surgeries, corneal denervation, corneal epithelial
defects, diabetes mellitus, ocular surface diseases (e.g., dry eye syndrome),
rheumatoid arthritis, or repeat ocular surgeries within a short period

of time may be at increased risk for corneal adverse events which may
become sight threatening. Topical NSAIDs should be used with caution
in these patients.

Post-marketing experience with topical NSAIDs also suggests that use
more than 24 hours prior to surgery or use beyond 14 days post-surgery
may increase patient risk for the occurrence and severity of corneal
adverse events.

Contact Lens Wear

PROLENSA should not be instilled while wearing contact lenses.
Remove contact lenses prior to instillation of PROLENSA. The
preservative in PROLENSA, benzalkonium chloride may be absorbed by
soft contact lenses. Lenses may be reinserted after 10 minutes following
administration of PROLENSA.

ADVERSE REACTIONS

Clinical Trial Experience

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

The most commonly reported adverse reactions following use of

anterior chamber inflammation, foreign body sensation, eye pain,
photophobia and vision blurred. These reactions were reported in 3 to
8% of patients.

USE IN SPECIFIC POPULATIONS

Pregnancy
Treatment of rats at oral doses up to 0.9 mg/kg/day (systemic
exposure 90 times the systemic exposure predicted from the
recommended human ophthalmic dose [RHOD] assuming the human
systemic concentration is at the limit of quantification) and rabbits
at oral doses up to 7.5 mg/kg/day (150 times the predicted human
systemic exposure) produced no treatment-related malformations in
reproduction studies. However, embryo-fetal lethality and maternal
toxicity were produced in rats and rabbits at 0.9 mg/kg/day and
7.5 mg/kg/day, respectively. In rats, bromfenac treatment caused
delayed parturition at 0.3 mg/kg/day (30 times the predicted human
exposure), and caused dystocia, increased neonatal mortality and
reduced postnatal growth at 0.9 mg/kg/day.
There are no adequate and well-controlled studies in pregnant women.
Because animal reproduction studies are not always predictive of
human response, this drug should be used during pregnancy only if
the potential benefit justifies the potential risk to the fetus.
Because of the known effects of prostaglandin biosynthesis-
inhibiting drugs on the fetal cardiovascular system (closure of ductus
arteriosus), the use of PROLENSA® ophthalmic solution during late
pregnancy should be avoided.

Nursing Mothers
Caution should be exercised when PROLENSA is administered to a
nursing woman.

Pediatric Use
Safety and efficacy in pediatric patients below the age of 18 have not
been established.

Geriatric Use
There is no evidence that the efficacy or safety profiles for
PROLENSA differ in patients 70 years of age and older compared to
younger adult patients.

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis and Impairment of Fertility
Long-term carcinogenicity studies in rats and mice given oral
doses of bromfenac up to 0.6 mg/kg/day (systemic exposure 30
times the systemic exposure predicted from the recommended
human ophthalmic dose [RHOD] assuming the human systemic
concentration is at the limit of quantification) and 5 mg/kg/day (340
times the predicted human systemic exposure), respectively, revealed
no significant increases in tumor incidence.
Bromfenac did not show mutagenic potential in various mutagenicity
studies, including the reverse mutation, chromosomal aberration, and
micronucleus tests.
Bromfenac did not impair fertility when administered orally to male
and female rats at doses up to 0.9 mg/kg/day and 0.3 mg/kg/day,
respectively (systemic exposure 90 and 30 times the predicted human
exposure, respectively).

PATIENT COUNSELING INFORMATION

Slowed or Delayed Healing
Adbvise patients of the possibility that slow or delayed healing may
occur while using NSAIDs.

Sterility of Dropper Tip
Advise patients to replace bottle cap after using and to not touch
dropper tip to any surface, as this may contaminate the contents.
Advise patients that a single bottle of PROLENSA® ophthalmic
solution, be used to treat only one eye.

Concomitant Use of Contact Lenses
Adbvise patients to remove contact lenses prior to instillation of
PROLENSA. The preservative in PROLENSA, benzalkonium
chloride, may be absorbed by soft contact lenses. Lenses may be
reinserted after 10 minutes following administration of PROLENSA.

Concomitant Topical Ocular Therapy
If more than one topical ophthalmic medication is being used, the
medicines should be administered at least 5 minutes apart.

Rx Only
Manufactured by: Bausch & Lomb Incorporated, Tampa, FL 33637
Under license from:
Senju Pharmaceuticals Co., Ltd.
Osaka, Japan 541-0046

Prolensa is a trademark of Bausch & Lomb Incorporated or its affiliates.
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would be quick and easy to insert and
remove, one that would provide ad-
equate pupil dilation but would not
interfere with surgery,” he continues.
“After trying various models and de-
signs I concluded that a scissor-like
configuration with blunt, rounded
tips and an external spring would be
the most efficient and practical. The
first generation, the reusable metal
APX-100, received an FDA 510K ex-
emption in 2013. With feedback from
surgeons we’ve now developed the
second-generation APX-200, which
is disposable. The complete product
and package is expected to be ready
for use in October 2015.”

Dr. Assia says the APX-200 comes
with two designated disposable for-
ceps, allowing the nurse to load and
lock the two devices while the sur-
geon prepares the sideport incisions,
thus saving time. “Insertion and re-
moval of the APX only takes a few
seconds, and manipulations are en-
tirely extraocular,” he says. “The APX
system can be used for superior, lat-
eral or oblique surgical approaches,
and it’s been used during vitreoretinal
surgery without interfering with the
pars-plana vitrectomy instruments.”

Alan Crandall, MD, clinical profes-
sor, senior vice chair of ophthalmology
and visual sciences and director of
glaucoma and cataract at the Moran
Eye Center, University of Utah, says
he has used the APX pupil expander
in cases of intraoperative ﬂoppy iris
syndrome, uveitis and—most impor-
tantly for him—pseudoexfoliation.
“Leaving the sub-incisional area open
is very helpful when I'm using the
Ultra Chopper in very hard cataracts,”
he notes. “It also helps in eyes where I
would like one side of the pupil to be
slightly larger, as in cases of trauma,
for example. I also like its broad iris
touch that leaves no areas of depig-
mentation and no iris tears.”

More information can be found
at apx-ophthalmology.com, and a
demonstration video can be viewed
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Omidria is a combination of phenylephrine 1% and keterolac 3% that can be added to the
irrigation solution during cataract surgery. It prevents intraoperative pupil constriction and

reduces postoperative pain.

at https://www.yvoutube.com/
watch?t=12&v=-BXe UfETiKQ.

Omidria

In addition to mechanical devices,
a new drug-based tool for managing
small pupils during surgery also re-
cently became available. In June 2014
the Food and Drug Administration
approved Omeros Corp’s Omidria, a
combination of phenylephrine 1% (a
pupil-dilating agent) and ketorolac
3% (a non-steroidal anti-inflammatory
agent that reduces pain due to sur-
gical trauma and inhibits surgically
induced miosis). Omidria is added
to the irrigation solution used dur-
ing cataract surgery and intraocular
lens replacement; it’s designed to
prevent intraoperative pupil constric-
tion and reduce postoperative pain
without requiring any change in the
doctor’s surgical routine. In a Phase
IT trial comparing Omidria to phenyl-

ephrine alone, 22 percent of sub-
jects on phenylephrine had a pupil
diameter smaller than 6 mm at some
point during the surgery; only 6 per-
cent of subjects receiving Omidria
did (p=0.0221). (Other trials com-
paring Omidria to standard cataract
surgery protocol found that Omidria
also produced statistically significant
and clinically meaningful reduction of
postoperative pain.)

Dr. Osher, who published a paper
on the pharmacology of Omidria co-
authored by Ike Ahmed, MD,' says
he’s very impressed with it. “T use it on
all of my Flomax patients,” he notes.
“I also use it on any pupil which I
would say is intermediate size, around
4.5 to 5.5 mm. However, in my expe-
rience, Omidria does not add to the
pupillary dilatation; it simply prevents
the pupil from constricting—a very
important function. In busy practices
where they try to dilate the patient
very quickly, it may add to the dilata-
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tion. But in my practice, patients are
in the preop area for a long time; they
get lots of drops and gels and their
pupils are maximally dilated. So, I find
Omidria most beneficial when I'm
working with a mid-sized pupil or a
Flomax case, in concert with viscomy-
driasis using Healon 5.

“If the pupil is 4 mm or smaller,
I prefer to use a Malyugin ring,” he
continues. “The ring takes care of
widening the pupil. In theory, the ke-
torolac in Omidria might reduce the
inflammation that one may see when
manipulating the iris, but I think the
Malyugin Ring is very gentle. In fact,
my eyes look incredibly quiet when I
use the Malyugin ring.”

Richard L Lindstrom, MD, manag-
ing partner in Minnesota Eye Con-
sultants and an attending surgeon at
the Phillips Eye Institute and Min-
nesota Eye Laser and Surgery Center

in Minneapolis, agrees that Omid-
ria is designed to maintain dilation,
not cause it. “Omidria is not labeled
for “creating” dilation of the pupil,”
he notes. “So, if a pupil is not large
enough to safely remove a cataract, in
the surgeon’s opinion, pupil expand-
ers are needed to create a larger pu-
pil. If the pupil size at the beginning
of the case seems adequate, Omidria
will help maintain the pupillary dila-
tion during surgery and reduce intra-
operative miosis. It will also improve
intraoperative and early postopera-
tive patient comfort.” (Dr. Lindstrom
adds that he finds epi-lidocaine or epi-
Shugarcaine injected into the anterior
chamber at the beginning of surgery
to be another useful adjunct.)

Small Pupil? No Problem.

“There have been a lot of small-

pupil techniques over the years,”
notes Dr. Osher. “I've seen them all.
They all have been very helpful, be-
cause regardless of what you do, when
you enlarge the pupil, you make the
surgery safer, easier and more en-
joyable for the surgeon, and you get
better patient outcomes. So it’s worth
spending the extra few moments it
takes to manage the pupil.” REVIEW

Dr: Pineda is a consultant for Bea-
ver-Visitec International. Dr. Lind-
strom is a consultant for Omeros. Dr.
Osher is a consultant for MicroSurgi-
cal Technologies and Omeros but has
no financial interest in any product
discussed in the article.

1. Osher RH, Ahmed IK, Demopulos GA. OMS302 (phenylephrine
and ketorolac injection) 1%/0.3% to maintain intraoperative
pupil size and to prevent postoperative ocular pain in cataract
surgery with intraocular lens replacement. Expert Review of
Ophthalmology 2015:10;2;91-103.
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Robert N. Weinreb, MD: Dr. Weinreb is the
chairman and distinguished professor of oph-
thalmology, Morris Gleich Chair, and the direc-
tor of the Shiley Eye Institute at the
University of California, San Diego.
A graduate of Harvard Medical
School, Dr. Weinreb has trained

more than 140 post-doctoral fellows
in glaucoma, many of whom hold distinguished
academic and leadership positions throughout
the world. In April 2015, his h-impact factor
was 95.

James D. Brandt, MD: Dr. Brandt is professor
and vice-chair of ophthalmology and vision sci-
ence and director of the Glaucoma
Service at the University of
California, Davis. Dr. Brandt has
served as the principal investi-
gator of numerous clinical trials,
including the Ocular Hypertension Treatment
Study (OHTS). Dr. Brandt serves on the edito-
rial boards of Ophthalmology and Journal of
Glaucoma.

Nathan M. Radcliffe, MD: Dr. Radcliffe is

the director, glaucoma service

and clinical assistant professor,
New York University Langone
Ophthalmology Associates and a
cataract and glaucoma surgeon at
the New York Eye Surgery Center.

Felipe A. Medeiros, MD, PhD: Dr. Medeiros is
Professor of Ophthalmology and the Ben and
Wanda Hildyard Chair for Diseases
of the Eye at the UCSD School
of Medicine. He is also Medical
Director of the Hamilton Glaucoma
Center, University of California San
Diego and Director of the Visual Performance
Laboratory at the Shiley Eye Institute.

Jonathan S. Myers, MD: Dr. Myers is an

>)))) Tabhle of Gontents

associate attending surgeon on the glaucoma
service of Wills Eye Hospital. He serves on

the editorial boards of Glaucoma
Today and the Journal of Clinical
and Experimental Ophthalmology.
Current research interests include

perimetry and novel glaucoma sur-

geries.

Tony Realini, MD, MPH: Dr. Realini is an
associate professor of ophthalmology at West
Virginia University. Dr. Realini previously worked
in the Department of Ophthalmology
at the University of Arkansas for
Medical Sciences. He has received
numerous research grants,
including two from the National Eye
Institute, and has published widely in ophthal-
mic medical journals.

Ronald L. Gross, MD: Dr. Gross recently joined
West Virginia University (WVU) as professor
and chair of the Department of Ophthalmology
and is the director of the WVU
Eye Institute in Morgantown,
West Virginia. He holds the
Jane McDermott Shott Chair
in Ophthalmology. He previously
worked at the Cullen Eye Institute of Baylor
College of Medicine in Houston, Texas, where
he held the Clifton R. McMichael Chair and was
a professor of ophthalmology.

Jeffrey M. Liebmann, MD: Dr. Liebmann
is professor of ophthalmology at Columbia
University Medical Center, New York, NY.

Dr. Liebmann currently serves as
president of the World Glaucoma
Association, is past-president of
the American Glaucoma Society,

secretary-treasurer of the New York
Glaucoma Society, and co-editor of Journal
of Glaucoma and is a member of the board of
governors of the World Glaucoma Association

and boards of directors of The Glaucoma
Foundation and the American Glaucoma
Society Foundation.

Anne L. Goleman, MD, PhD: Dr. Coleman is a
professor of epidemiology at UCLA’s Jonathon
and Karin Fielding School of Public Health and
the David Geffen School of Medicine.
She is also the Fran and Ray Stark
Professor of Ophthalmology at the
Stein Eye Institute. Dr. Coleman
is the past chair of a 14-member
panel of experts overseeing the National Eye
Health Educational Program of the National Eye
Institute, the prior Secretary of Quality of Care
for the American Academy of Ophthalmology
and the founding director of the AAQ H. Dunbar
Hoskins Center for Quality Care.

Murray Fingeret, OD: Dr. Fingeret, a graduate
of the New England College of Optometry,

completed a residency at the Joseph C.
Wilson Health Center in Rochester,
= * 1\ New York. Dr. Fingeret is chief of
./ the Optometry Section, Brooklyn/
St. Albans Campus, Department

of Veterans Administration New York

Harbor Health Care System. Dr. Fingeret is also
a clinical professor at the State University of
New York, College of Optometry.

John Flanagan, MCOptom, PhD: Dr. Flanagan
is the dean and a professor at the School
of Optometry and Vision Science Program,
University of California, Berkeley. Until May
2014, he was professor at the School
of Optometry and Vision Science,
University of Waterloo and in the
Department of Ophthalmology
and Vision Sciences, University of
Toronto. He was director of the glau-
coma research unit, Toronto Western Research
Institute and a senior scientist at the Toronto
Western Hospital, University Health Network.
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>>>>> INTRODUCTION

Glaucoma is a complex, multifactorial disorder that affects the optic nerve and can lead to function-
al vision loss or blindness if not treated. Reduction of intraocular pressure remains the only established
Jorm of therapy to slow or balt the progression of glaucoma. The aggressiveness of therapy is often
based on a global risk assessment. Risk factors for glaucoma are well established and include intraocu-
lar pressure, age, central corneal thickness, and ethnicity, among others. Corneal bysteresis—a measure
of the viscoelastic biomechanical properties of the eye—is emerging as an additional important risk
Jactor for glaucoma progression. Corneal hysteresis is easily measured in a noninvasive fashion in the
office, and emerging data support its importance in the process of global risk assessment for glaucoma.
In 2015, hysteresis was given a reimbursable CPT code.

Recently, a group of glaucoma specialists gathered in San Francisco to review and interpret the data
supporting the role of corneal bysteresis in glaucoma risk assessment. This gathering was supported
by Reichert—manufacturer of the Ocular Response Analyzer, the only device that measures corneal

hysteresis.

This monograph is intended to share the key take-home messages derived from that meeting. These
include a basic understanding of corneal bysteresis and its relationship to ocular biomechanics, famil-
iarity with the data supporting the importance of bysteresis in glaucoma risk assessment, and guid-
ance on incorporating hysteresis in the clinical management of glaucoma patients.

>>>)>> What is Corneal Hysteresis? Historical Perspectives of Central Corneal
Thickness and Corneal Hysteresis as Risk Factors for Glaucoma

Robert N. Weinreb: Corneal hys-
teresis (CH) has been of great in-
terest in glaucoma for more than
ten years. There now are several
hundred publications, many of
which validate and support its
use in glaucoma care. In clinical
research studies, there is com-
pelling evidence that CH is a
powerful tool for predicting the
development of glaucoma and
its progression as well. Today’s
discussion discusses the use of
CH in clinical glaucoma care.

Dr. Brandt: The emergence of
CH as a risk factor for glaucoma
is reminiscent of the path that
central corneal thickness (CCT)
followed in becoming a validat-
ed risk factor for glaucoma.The
influence of CCT in IOP mea-
surement had been recognized
since the 1950s. Its widespread
acceptance and use in risk

modeling did not occur until the
Ocular Hypertension Treatment
Study (OHTS) provided strong
evidence of its importance

and practical guidance on how
to incorporate it into the risk
assessment process. Many of

us were surprised that CCT

was such a strong risk factor in
OHTS, and it was helpful in es-
tablishing CCT’s credibility that
the European Glaucoma Preven-
tion Study (EGPS) confirmed this
finding.

Dr. Weinreb: We began to evalu-
ate the role of CCT in glaucoma
in the Diagnostic Innovations in
Glaucoma Study (DIGS), which
began in 1986. One early analysis
from DIGS involved 98 patients
with suspected preperimetric
glaucoma—their optic nerves
looked suspicious but their
visual fields were full. After a
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follow-up period of about eight
years, 60% had converted to
glaucoma. But when the subjects
were stratified into two groups
based on thin or thick corneas,
the rate of conversion to glau-
coma was 40% in eyes with thin
corneas compared to 11% in
eyes with thicker corneas.!

Dr. Brandt: The question that
arose then was this: is CCT truly
a risk factor or is it merely a
source of error in intraocular
pressure (IOP) assessment?

One possibility is that eyes with
thin CCT have higher IOP than
we measure using Goldmann
tonometry, and that is why these
eyes fare less well.An alternate
possibility is that CCT is an
indicator of more global ocular
biomechanics. Several lines of
research suggest that CCT is an
important risk factor indepen-




Taking

dent of any effect on IOP mea-
surement. In OHTS, CCT was an
independent risk factor even in
models that included IOP—in
other words, CCT added infor-
mation about risk that was not
included in IOP? Also in OHTS,
correcting IOP on the basis of
CCT using any of several for-
mulas failed to fully explain the
effect of IOP on risk.? In support
of CCT as a biomarker for ocular
biomechanics was a small, early
study in which differential com-
pliance of the lamina cribrosa
was observed in eyes with thin
vs. thick corneas.?

Dr. Radcliffe: CCT as a biome-
chanical indicator has limitations,
and chief among them is that
most models relating CCT and
IOP assumed that the corneais a
purely elastic structure. In fact, the
cornea is viscoelastic.To under-
stand this difference, consider the
shock absorbers in your car. On

Assessment fo the Next Level:

a bumpy road, they dampen the
bumps and smooth out the ride.
If you had only springs, which are
elastic—and not shock absorb-
ers, which are viscoelastic—you
would feel every bump much
more significantly. The shock
absorbers dissipate energy. In
terms of the eye, the cornea’s
response to deformation (for
instance, applanation) is rate
dependent: when moved rapidly
like a car wheel hitting a bump,

it dissipates some of the energy
absorbed during the deformation.
This differential tissue response
to the load/unload of stress is
called hysteresis, a term that was
coined in the 19th century. CH is
not a measure of the stiffness of
the cornea, but rather a measure
of how corneal tissue absorbs
and dissipates energy during
deformation and return. It can be
considered a measure of tissue
function rather than a geometrical
attribute. There are correlates to

CH in other bodily systems.The
ascending aorta exhibits viscoelas-
tic behavior with every heartbeat,
expanding to accept blood from
the heart and absorbing energy

in the process, then rebounding
and dissipating that energy as that
blood flows more distally.

Dr. Brandt: Because both CCT
and CH are biomechanical
parameters of the cornea, they
tend to be weakly correlated.
Data suggest, however, that CH
may be a better predictor of
glaucoma than CCT. These data
will be reviewed in the next
section. So in summary, CH has
followed a similar path as CCT
in becoming recognized as a risk
factor for glaucoma. CH may be
more closely related to glaucoma
risk than CCT. This likely relates
to its functional nature (how the
eye responds to dynamic changes
in IOP compared to CCT’s more
structural nature (how thick it is).

>>>)>> CGorneal Hysteresis as an Indicator for Glaucoma Progression Risk

Dr. Radcliffe: It is useful to
review the key studies support-
ing the clinical utility of CH as a
risk factor for glaucoma and its
progression.

Among the first studies to
demonstrate this was a retro-
spective report of 230 glaucoma
patients and suspects with the
goal of identifying associations
with progression.’ The study
utilized the OHTS criteria for
the determination of both the
presence of glaucoma and the
progression of glaucoma.Among
the associations for progression
were patient age, lack of treat-
ment, and CH. Of note, neither

IOP nor CCT were found to

be significant associations of
progression.This study conclud-
ed that CH was the only ocular
parameter associated with
progression.

CH has also been associated
with the risk of progression
in normal-tension glaucoma
(NTG).A retrospective study of
82 eyes being treated for NTG
included an assessment of CH.°
The average value of CH in the
group was 10.1 mmHg.The
study sample was then divided
into two groups: those with CH
higher than the mean and those
with CH lower than the mean.
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The risk of progression of NTG
was 67% in the 39 eyes with low
CH, and only 35% in the 43 eyes
with high CH.In a multivariate
model of visual field progression,
CH was highly predictive while
CCT was not significantly pre-
dictive at all. This study demon-
strated that CH can be utilized
independently of IOP and CCT
as a prognostic factor for glauco-
ma progression.

Asymmetry of primary
open-angle glaucoma (POAG)
may also be explained, at least
in part, by CH. One hundred
seventeen POAG patients with
asymmetric glaucoma (with



asymmetry defined as an in-
ter-eye difference in AGIS visual
field score of >5 points) were
observed in a prospective cross-
over study to evaluate factors
associated with asymmetry of
glaucoma severity.” Among the
potential factors evaluated were
Goldmann IOP, CCT, the number
of IOP-lowering medications
used, and CH. Of these, only

CH was significantly different
between the fellow eyes, being
lower in worse eyes (mean 8.2
versus 8.9 mmHg, p<0.001).This
study demonstrated that CH
offered the best discriminative
power for discerning the worse
eye in asymmetric POAG.

The rate of visual field pro-
gression may also be related to
CH.A recent retrospective study
of 152 glaucomatous eyes eval-
uated the correlation between
CH and CCT and their relation-
ship with the rate of visual field
change over time.® This study
found that rapidly progressing
eyes had lower mean CCT and
CH than stable or slowly pro-
gressing eyes, and that CH and
CCT were modestly correlated
(r=0.33).1In a multivariate mod-
el of visual field progression,
only age, peak IOP,and CH were
predictive; CCT was not.This
study demonstrates that glauco-
matous eyes with low CH are at
higher risk for progression and
progress faster.

The Diagnostic Innovations
in Glaucoma Study has been
ongoing since the mid-1980s.

Its goals are to develop better
methods for detecting glaucoma
progression, to characterize the
rate of progression, and to iden-
tify risk factors for progression
of glaucoma. Enrolled subjects

Case 1. Progression Despite Low IOP

Dr. Radcliffe: One of my patients is a 54-year-old Hispanic lady with recently-diagnosed
POAG. Her IOP on treatment is 10 mmHg. Her CCTs are in the 540s, her vertical cup-disc
ratio is 0.8, and her optic nerves and visual fields are shown in the figure.

0%

s2 g2

gnificantat P < 0.1%

Progression: -4.0 + 1.3 %/year (95% confidence)

Age 72

Figure. Optic nerve photographs (top) and visual fields (middle) from the patient
described in Case 1. Visual field progression was noted over time (bottom).

Most of us would be satisfied that, with an IOP lowered to 10 mmHg, we have this
patient’s glaucoma adequately controlled. However, over the next several years, her
visual field continues to progress despite maintaining an I0P in the 9-11 mmHg range.
We measured her CH before we initiated treatment at the time of her diagnosis, and it
was 6.1 mmHg. That’s well below the normal range. That CH value indicates that she is
at high risk for progression, and that is exactly what happened.

were either healthy glaucoma
suspects or established glauco-
ma patients.They underwent
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full eye examinations every
six months.This database of
patients provides a wealth of
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information about glaucoma, influenced by CCT but not by with the rate of progression

progression, and risk factors. CH, and that CH and CCT were than CCT. This study was

A recent analysis of a subset of modestly correlated (r=0.48).° among the first prospective

68 glaucoma patients followed In a multivariate model of glau- studies to confirm the relation-
for four years revealed that coma progression, CH was three ship between CH and the risk
Goldmann IOP was significantly times more strongly associated of glaucoma progression.

>>) Is Corneal Hysteresis a Biomarker for Susceptibility to Glaucoma Damage?

Dr. Brandt: There are convinc- coma patients who progress mechanics of the eye? Can CH
ing data that CH is related to than in glaucoma patients who be a biomarker for optic nerve
glaucoma risk and to progres- remain stable. Is this association damage in glaucoma?
sion risk. CH is lower in patients due solely to CH’s effect on IOP
with glaucoma than in healthy measurement, or does CH also Dr. Radcliffe: There are some
subjects, and it is lower in glau- tell us something about the bio- interesting studies that give in-

The Reichert Ocular Response Analyzer

How It Works time on its rebound. Interestingly, the pressure of the air puff at the
Dr. Radcliffe: Corneal hysteresis is easily and noninvasively mea- point of the first and second applanations is different (being lower
sured in the office. CH can only be measured using the Reichert on rebound than it was upon initial applanation), as the cornea’s
Ocular Response Analyzer (ORA). This device functions very much viscoelastic nature dissipates some of the energy. The difference
like a noncontact tonometer. A metered puff of air is delivered to in I0P at each of these two applanation points is defined as the
the cornea, flattening it into an applanation configuration, much corneal hysteresis. If the cornea were perfectly elastic and did not
like Goldmann tonometry (see figure). The air puff deforms the dampen some of the energy, the two applanation points would
cornea past the applanation point, making it briefly concave. As the occur at the same 0P level.

pressure of the air puff diminishes, the cornea returns to its normal

configuration, passing through the applanation position a second BELOW: Schematic diagrams of ORA measurement procedure.

Collector

Detector
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Corneal Compensated I0OP (I0Pcc) Accuracy and Safety Advantages

Dr. Radcliffe: In addition to CH, the ORA provides two other
parameters, both estimates of I0P. One is a Goldman equiva-
lent I0P (I0Pg), which is designed to match Goldmann values.
The second is a cornea compensated I0P (I0Pcc), which is an
estimate of true I0P taking the biomechanics of the cornea into
account.

Dr. Medeiros: Goldmann tonometry remains the clinical stan-
dard for IOP measurement in most parts of the world. There are
some limitations to Goldmann tonometry. Goldmann IOP is not
objective—deciding when the mires are aligned is subjective. An
objective tonometer that returns a value digitally without a sub-
jective interpretation could make I0P measurement more objec-
tive. Likewise, a device that is fast and technician-friendly would be
of value. If IOPg reasonably estimated Goldmann tonometry, the ORA
could have value in clinical glaucoma management.

Dr. Radcliffe: There is definitely less random variability with I0P
measured by the ORA compared to Goldmann tonometry. My experi-
ence has been that IOPg provides cleaner data than Goldmann IOP in
mathematical models that incorporate IOP. Frankly, if | had an ORA in
every one of my exam rooms, | would be comfortable using I0Pg in
place of Goldmann IOP in clinical practice.

Dr. Realini: The IOPcc measurement is interesting to me.
Certainly the biomechanical properties of the cornea affect our IOP
measurements regardless of the tonometer we use. None mea-
sures true intraocular pressure, and the difference between our
measurement and true |OP is likely highly dependent upon corneal
biomechanics. Before we had CH, we used CCT as a surrogate
measure of corneal biomechanics. But CCT is not a measure of the
functional biomechanical properties of the cornea—it is a structural
measurement of corneal thickness. Not all thick corneas are stiff,
and not all thin corneas are floppy. This is why | have never been a
believer in the practice of correcting IOP based on CCT. They are—
as Dr. Brandt pointed out—independent risk factors. Correcting
Goldmann IOP based on CCT is akin to adding 5 mmHg to IOP for a
positive family history—why would you combine two independent
risk factors into one? However, CH is different from CCT in that
in is a measure of the functional biomechanical structure of the
cornea—it tells us how that individual cornea responds to being
applanated. It makes far more sense to correct an IOP measure-
ment based on CH than on CCT.

Dr. Fingeret: But the data also show that CH and IOP are inde-
pendent risk factors, so doesn’t the same logic apply? Wouldn’t this
approach also be combining two independent risk factors into one?

Dr. Realini: That’s a valid point. Once we correct IOP based on
CH, we have incorporated the component of CH’s risk associated
with I0P measurement error. Is there also a structural component to
CH as a risk factor? Does it both affect our IOP measurement and
tell us something about the susceptibility of the optic nerve head
and lamina cribrosa to glaucoma damage? It would be interesting
to know if CH remains significant in a model of glaucoma progres-
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sion that includes I0Pcc. This would tell us whether CH still brings
relevant information to the table after a CH-based IOP correction.

Dr. Brandt: The IOPcc measurement may also be useful in eyes
that have previously undergone refractive procedures. LASIK both
flattens the cornea and dramatically changes its biomechanical
properties. An |IOP measurement that takes the altered biomechan-
ics into consideration would be of value. In coming years more and
more patients will have had corneal refractive procedures decades
earlier and will forget to tell you or your technician about them.

Safety Advantages

Dr. Flanagan: The ability to obtain a Goldmann equivalent IOP
using noncontact tonometry offers a variety of important safety
issues. Obviously, the risk of corneal abrasion—although very small
to begin with—is eliminated. Also, there is no need for anesthesia
or fluorescein dye, so we also eliminate possible adverse reactions
to these products as well. But perhaps the biggest advantage is the
elimination of the risk of infection.

Dr. Coleman: There have been a number of significant outbreaks
of epidemic keratoconjunctivitis in eye clinics. Among the methods
by which microbes are transmitted from one patient to the next is
the incomplete sterilization of the tonometer tip between patients.
There are a variety of ways to clean the Goldmann tonometer tip.
They can be soaked in bleach or alcohol for five to 20 minutes.
Also, it requires that every room have multiple tips, which is costly.
A more extreme approach is to sterilize them the same way we do
our surgical instruments, but this can lead to cracking of the tip
over time. These methods are most likely to be effective, but they
come with inconveniences. There are more pragmatic approaches.
They can be wiped off with an alcohol pad, or washed by hand
with soap and water, or soaked in hydrogen peroxide, although the
infection control experts are uncertain that these are adequate.

Dr. Liebmann: There are disposable Goldmann tonometer tips,
but they cost approximately $1.25 apiece, which adds considerable
expense to every eye examination.

Dr. Flanagan: In the United Kingdom, they have the added
concern about prion-based diseases such as Creutzfeldt-Jakob
disease. The use of reusable Goldmann tonometer tips ended in the
UK more than 10 years ago—everything is now disposable.




Taking

Assessment fo the Next Level:

Case 2: Progression with Thick Cornea

Dr. Medeiros: This patient from
my practice also illustrates
how CH might be useful in
identifying the patients at risk
for progression. This 70-year-
old man with POAG has a CCT
of nearly 600, which would
suggest a relatively low risk of
progression. Yet he is clearly
progressing by both visual

field and OCT criteria (figure).
His CH, however, is 8.6, which
is not as low as the CH in Dr.
Radcliffe’s patient, but is still
moderately low. This is an eye
in which CH revealed a propen-
sity for progression that was in
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contrast to the CCT.

direct support for this idea. One
demonstrated that CH was low-
er in glaucomatous eyes with
acquired pits of the optic nerve
than in glaucomatous eyes
without such pits.'* Interesting-
ly, in this study the patients in
both groups were matched for
peak IOP, so it is less likely that
acquired pits form as an IOP-de-
pendent process. Perhaps CH is
related to an IOP-independent

Future Studies and Challenges

Dr. Fingeret: The data to date suggest that CH can play a role in
glaucoma risk assessment. What additional studies would help us

to fine tune our understanding of CH?

Dr. Myers: We should consider longitudinal studies. These will
tell us several things. First, is CH stable over a patient’s lifetime?

mechanism of glaucomatous
optic nerve damage.

Dr. Brandt: We conducted a
study in which we measured
axial length in glaucomatous
eyes before and after trabe-
culectomy.!' We also measured
CCT and CH preoperatively. We
found that CH was significantly
associated with the shortening
of axial length, while CCT was

not.This study was confirmed
by other investigators.These
data suggest that the biome-
chanical responses of an eye to
significant IOP reduction can
be predicted in part by the CH
measurement.

Dr. Radcliffe: There was also
a study in which patients with
and without glaucoma un-
derwent optic nerve imaging
before and after an induced IOP
rise. In this study, the higher the
CH, the more the lamina cribro-
sa was deformed backward in
response to the pressure. In
other words, eyes with higher
CH were able to adapt to the
IOP change and absorb it, while
eyes with lower CH had less of
a tissue adaptation to deal with
the elevated IOP.

Dr. Brandt: Think of it as optic
nerve head compliance. Eyes
with higher CH were better
able to buffer the IOP rise.As
more indirect evidence of this, a
study demonstrated that CH but
not CCT was correlated with
the structural parameters of
glaucoma damage measured by
confocal scanning laser ophthal-

response to 0P reduction. Specifically, CH goes up as IOP is

lowered. This may be a purely mechanical effect, as CH is known
to be slightly correlated to IOP. But it may also be a sign that the

low CH associated with glaucoma is recovering when glaucoma is
treated. So it would be interesting to better characterize the effect

We cannot answer this question with cross-sectional studies.

Second, does CH change as glaucoma progresses? In other words,
is low CH an indicator of progression risk or a consequence of it?
And third, long-term studies will provide us with the data we need
to better incorporate baseline CH values into a risk calculator for

glaucoma progression.

Dr. Radcliffe: There are data that suggest CH changes in

of treatment on CH, and to see if the change in CH with treatment
is predictive of progression vs. stability.

Dr. Gross: | would like to see a study of CH measured before
and after trabeculectomy. Once there is an expansile reservoir
incorporated into the eye—the bleb—I would expect the biome-
chanical compliance of the eye to increase. Also, | wonder if CH

would help us to understand why some patients with very low
postoperative I0P—say, 5 mmHg or less—develop hypotony mac-
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ulopathy and others do not.



moscopy, with lower CH being
associated with worse nerve
damage.'?

Dr. Realini: The question is: are
these eyes progressing because
they have low CH, or do they
have low CH because they have
glaucoma? Does glaucoma lead to
a reduction in CH? In cross-sec-

tional studies, this cannot be
determined.A longitudinal study
will be necessary to see if CH
diminishes as patients progress
from early glaucoma to moderate
or advanced glaucoma.

Dr. Myers: This is an important
point. In response to stress, bone
creates more bone. In response

to chronic hypertension, arter-
ies produce more collagen and
become stiffer and less compliant.
Does a glaucomatous eye undergo
connective tissue responses that
would change its compliance and
thus its hysteresis?

Dr. Realini: Either way, low CH is
a sign of high risk for progression.

>>>>) Billing for CH and Incorporating Into Clinical Practice

Dr. Radcliffe: The evidence sup-
ports a role for measuring CH in
our patients with POAG.There is
now a CPT code for the measure-
ment and interpretation of CH. It
is 92145.This is for one or both
eyes.The frequency—once per
year? once per lifetime?—has not
been established, nor have the di-
agnostic codes that will support
the test been established.

Dr. Gross: I suspect that even
though Medicare has assigned
the code and seems to be paying
for it, that, like with many new
codes, most private insurance
providers will initially not pay for
the service. But we need to bill
for it anyway in order to demon-
strate a volume of use that will
play a role in making it payable
eventually by private payers.

Dr. Brandt: As we move toward
greater and greater office efficien-
cy, we spend more time thinking
about workflow. How can we
best incorporate CH assessment
into our clinical workflow? There
are several issues.Who are the
optimal patients for CH assess-
ment—and who are not? How
often does it need to be done?
At what point in the workflow
should it be done?

>>>>)> Anew CPT code, 92145, has been published specifically for the Corneal
Hysteresis measurement provided by the Reichert® Ocular Response Analyzer®. In the
2015 CPT handbook, a new, permanent, Category | CPT code, 92145 (Corneal hysteresis
determination, by air impulse stimulation, unilateral or bilateral, with interpretation and
report), replaces the prior temporary, Category lll CPT code, 0181T. The new code took

effect January 1, 2015.

According to “An Insider’s View” published by the American Medical Association, this
test achieved Category | status because the clinical utility has been established and

usage has grown since 2007 when the Category Ill code was implemented. The code
descriptor was changed slightly; it now describes a test performed on a single eye or

both eyes (e.g., unilateral or bilateral).

“This change relieves a significant administrative burden for ophthalmologists and
optometrists who perform corneal hysteresis and seek reimbursement for this diag-
nostic test. For most payers, including Medicare, Category Ill CPT codes are not covered
while Category | codes are usually covered and reimbursed,”

—Kevin J. Corcoran, COE, CPG, CPMA, FNAO,

president of Corcoran Consulting Group,

during his presentation at the 2015 Hawaiian Eye meeting.

Dr. Myers: I think patient
selection for measuring CH will
be similar to that for CCT when
it first emerged. We would want
to know CH in patients who are
glaucoma suspects to assess their
risk of developing glaucoma.We
would want it in treated patients
who are progressing despite
what appears to be adequate
IOP control. We might want
it in those odd patients who
have markedly high IOP but no
evidence of damage in order to
better understand how the eye is
tolerating the IOP.

Dr. Coleman: We should consid-
er getting it in all of our estab-
lished glaucoma patients if helps
us decide which of them is at
high risk for progression.

Dr. Brandt: I would add that
patients who have undergone
refractive surgery such as LASIK
might be good candidates.The
CH value may not be useful—it
would be a measure of their
altered cornea and not of their
native eye. But the ORA IOP
measurement (IOPcc) might
be useful. We know that these
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procedures alter the accuracy of
Goldmann tonometry by altering
corneal biomechanics in a way
that the Goldmann tonometer
cannot compensate for. IOPcc,
may be a better measure of IOP
than Goldmann IOP in these
eyes.’

Dr. Radcliffe: Eyes with IOP
over 30 mmHg may not be good
candidates for CH measurement.
In these eyes, the ORA will un-
derestimate CH in order to avoid
hitting the eye with an air puff
strong enough to measure it ac-
curately. This is not a significant
limitation, however, because
once the IOP is above 30, the
need for IOP reduction is usually
evident.

Dr. Realini: In those ocular
hypertensives with high IOP and
normal nerves, it might still be
useful. If CH is underestimated
in high-IOP eyes, an elevated CH
in such an eye would be partic-
ularly compelling given that the
true CH might be even higher.

Dr. Weinreb: In our 24-hour
study, short-term variability

of CH was not seen.'* In stud-
ies by our group and others,

Normal Values for CH

to 10.9 mmHg.

Assessment fo the Next Level:

CH does tend to
diminish with age,
by approximately
0.2 mmHg per
decade.’ But other Fih
studies suggest that
CH may be a more
dynamic measure-
ment than CCT,
especially when pa-
thology is present.

mmHg

Dr. Brandt: As for
when to do it, I
would ideally like
to have it available
when I see the ,
patient. It should be Low
available when I see
the IOP, so I can use
these two pieces of
data together. It is
not feasible to put
an ORA into every
exam room. One

Intraocular Pressure (I0P)

Low
Risk

CH and IOP Glaucoma
Risk Predictor

. High
Corneal Hysteresis (CH)
mmHg
Moderate High
Risk Risk

way to incorporate

CH assessment into practice is
to have a work-up area that all
patients come through for their
vision, pressures, and CH, then
come to the exam room to be
seen by the doctor.

Dr. Realini: That’s a good point.
Pachymeters are easily portable.

Dr. Radcliffe: In studies including healthy subjects from the United States, United
Kingdom, South America, Europe and Asia, normal values for CH fall in the range of 10.1

Dr. Weinreb: We conducted a study several years ago in which 15 healthy subjects
underwent 24-hour assessment of I0P, CCT and CH in our sleep laboratory at the Hamilton
Glaucoma Center, University California San Diego. Both IOP and CCT demonstrated sig-
nificant 24-hour variability, with highest values recorded during the nocturnal period. In
contrast, CH was quite stable throughout the 24-hour period, with no significant variation
at all." Children tend to have high hysteresis (around 12 mmHg),"®'” and our group and
others have also demonstrated that CH does decrease slightly with age.'8'9The signifi-
cance of age-dependent decreases in CH is unknown.
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But the ORA cannot come to
the patient—the patient has to
come to the ORA.

Dr. Brandt: Many of our devices
are moving toward DICOM
compatibility, so that they inter-
face with our electronic health
record.Therefore EHR software
should have fields for corneal
hysteresis. It is not clear yet
whether EHR companies are
incorporating this parameter.

Dr. Liebmann: One potential
solution is to integrate this test
in combination with our other
standard glaucoma tests. Get CH
after your visual fields, or after
your OCT. Make it an automatic
part of the process until you've
gotten CH on all your patients.

Dr. Coleman: Once we have



Points of Consensus on Corneal Hysteresis
e CH is associated with the risk of glaucoma progression

e CH measurement would be valuable in assessing the risk of glaucoma suspects progressing to glaucoma, and in assessing the risk of

progression of established glaucoma.

o At present, CH should be considered a semi-quantitative risk factor: low (CH <8 mmHg), medium (CH 8-12 mmHg) or high (CH >12

mmHg).

e Future research will enhance our understanding of how to best utilize CH in glaucoma risk assessment.

incorporated the testing process
into our workflow, how do we
incorporate the data into our
patient management? What is
the normal value for CH? What
is the normal range? At what

CH level should I consider my
patient to be at increased risk of
progression?

Dr. Radcliffe: The mean value
in most normal populations is
between 10 and 11 mmHg.The
normal range is typically be-
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tween 8 and 14 mmHg.

Dr. Brandt: I don’t think we
have adequate data yet to es-
tablish the risk of progression
associated with specific values
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gone blind in one eye or they
have a strong family history of
glaucoma blindness—in these
patients, a low CH might be the
straw that breaks the camel’s
back and prompts you to be
more aggressive to prevent
progression, while a normal or
high CH might make you decide
to maintain your current therapy
and watch closely.
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“A ONE-TWO COMBO”

HELP PUT RELIEF
IN YOUR CORNER

INDICATIONS AND USAGE

ZYLET® (loteprednol etabonate 0.5% and tobramycin 0.3% ophthalmic suspension) is a topical
anti-infective and corticosteroid combination for steroid-responsive inflammatory ocular conditions
for which a corticosteroid is indicated and where superficial bacterial ocular infection or a risk of
bacterial ocular infection exists.

Please see additional Indications and Usage information on adjacent page,
including list of indicated organisms.




INDICATIONS AND USAGE (continued)

Ocular steroids are indicated in inflammatory conditions of the palpebral and bulbar conjunctiva, cornea
and anterior segment of the globe such as allergic conjunctivitis, acne rosacea, superficial punctate
keratitis, herpes zoster keratitis, iritis, cyclitis, and where the inherent risk of steroid use in certain infective
conjunctivitides is accepted to obtain a diminution in edema and inflammation. They are also indicated
in chronic anterior uveitis and corneal injury from chemical, radiation or thermal burns, or penetration of
foreign bodies.

The use of a combination drug with an anti-infective component is indicated where the risk of superficial
ocular infection is high or where there is an expectation that potentially dangerous numlbers of bacteria will
be present in the eye.

The particular anti-infective drug in this product (tobramycin) is active against the following commmon
bacterial eye pathogens: Staphylococci, including S. aureus and S. epidermidis (coagulase-positive
and coagulase-negative), including penicillin-resistant strains. Streptococci, including some of the
Group A-beta-hemolytic species, some nonhemolytic species, and some Streptococcus pneumoniae,
Pseudomonas aeruginosa, Escherichia coli, Klebsiella pneumoniae, Enterobacter aerogenes, Proteus
mirabilis, Morganella morganii, most Proteus vulgaris strains, Haemophilus influenzae, and H. aegyptius,
Moraxella lacunata, Acinetobacter calcoaceticus and some Nejsseria species.

IMPORTANT SAFETY INFORMATION

* ZYLET® is contraindicated in most viral diseases of the cornea and conjunctiva including epithelial herpes
simplex keratitis (dendritic keratitis), vaccinia, and varicella, and also in mycobacterial infection of the eye
and fungal diseases of ocular structures.

» Prolonged use of corticosteroids may result in glaucoma with damage to the optic nerve, defects in
visual acuity and fields of vision. Steroids should be used with caution in the presence of glaucoma.

If this product is used for 10 days or longer, intraocular pressure should be monitored.

» Use of corticosteroids may result in posterior subcapsular cataract formation.

» The use of steroids after cataract surgery may delay healing and increase the incidence of bleb formation.
In those diseases causing thinning of the cornea or sclera, perforations have been known to occur with
the use of topical steroids. The initial prescription and renewal of the medication order should be made
by a physician only after examination of the patient with the aid of magnification such as a slit lamp
biomicroscopy and, where appropriate, fluorescein staining.

» Prolonged use of corticosteroids may suppress the host response and thus increase the hazard of
secondary ocular infections. In acute purulent conditions, steroids may mask infection or enhance existing
infections. If signs and symptoms fail to improve after 2 days, the patient should be re-evaluated.

* Employment of corticosteroid medication in the treatment of patients with a history of herpes simplex
requires great caution. Use of ocular steroids may prolong the course and exacerbate the severity of
many viral infections of the eye (including herpes simplex).

» Fungal infections of the cornea are particularly prone to develop coincidentally with long-term local steroid
application. Fungus invasion must be considered in any persistent corneal ulceration where a steroid has
been used or is in use.

* Most common adverse reactions reported in patients were injection and superficial punctate keratitis,
increased intraocular pressure, burning and stinging upon instillation.

Please see Brief Summary of Prescribing Information on the following page.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
This Brief Summary does not include all the information needed to use Zylet safely
and effectively. See full prescribing information for Zylet.

®
Zylet (loteprednol etabonate 0.5% and tobramycin 0.3% ophthalmic suspension)
Initial U.S. Approval: 2004

DOSAGE AND ADMINISTRATION

21 Recommended Dosing

Apply one or two drops of Zylet into the conjunctival sac of the affected eye every four to six
hours. During the initial 24 to 48 hours, the dosing may be increased, to every one to two hours.
Frequency should be decreased gradually as warranted by improvement in clinical signs. Care
should be taken not to discontinue therapy prematurely.

2.2 Prescription Guideline

Not more than 20 mL should be prescribed initially and the prescription should not be
refilled without further evaluation [see Warnings and Precautions (5.3)].

CONTRAINDICATIONS

41  Nonbacterial Etiology

Zylet, as with other steroid anti-infective ophthalmic combination drugs, is contraindicated
in most viral diseases of the cornea and conjunctiva including epithelial herpes simplex
keratitis (dendritic keratitis), vaccinia, and varicella, and also in mycobacterial infection of
the eye and fungal diseases of ocular structures.

WARNINGS AND PRECAUTIONS

5.1 Intraocular Pressure (I0P) Increase

Prolonged use of corticosteroids may result in glaucoma with damage to the optic nerve,
defects in visual acuity and fields of vision. Steroids should be used with caution in the
presence of glaucoma.

If this product is used for 10 days or longer, intraocular pressure should be monitored.
52 Cataracts

Use of corticosteroids may result in posterior subcapsular cataract formation.

5.3 Delayed Healing

The use of steroids after cataract surgery may delay healing and increase the incidence
of bleb formation. In those diseases causing thinning of the cornea or sclera, perforations
have been known to occur with the use of topical steroids. The initial prescription and
renewal of the medication order should be made by a physician only after examination
of the patient with the aid of magnification such as a slit lamp biomicroscopy and, where
appropriate, fluorescein staining.

5.4  Bacterial Infections

Prolonged use of corticosteroids may suppress the host response and thus increase the
hazard of secondary ocular infections. In acute purulent conditions of the eye, steroids may
mask infection or enhance existing infection. If signs and symptoms fail to improve after
2 days, the patient should be re-evaluated.

5.5 Viral Infections

Employment of a corticosteroid medication in the treatment of patients with a history of
herpes simplex requires great caution. Use of ocular steroids may prolong the course and
may exacerbate the severity of many viral infections of the eye (including herpes simplex).
5.6  Fungal Infections

Fungal infections of the cornea are particularly prone to develop coincidentally with long-
term local steroid application. Fungus invasion must be considered in any persistent
corneal ulceration where a steroid has been used or is in use. Fungal cultures should be
taken when appropriate.

5.7  Aminoglycoside Hypersensitivity

Sensitivity to topically applied aminoglycosides may occur in some patients. If hypersensitivity
develops with this product, discontinue use and institute appropriate therapy.

ADVERSE REACTIONS

Adverse reactions have occurred with steroid/anti-infective combination drugs which can
be attributed to the steroid component, the anti-infective component, or the combination.
Zylet:

In a 42 day safety study comparing Zylet to placebo, ocular adverse reactions included injection
(approximately 20%) and superficial punctate keratitis (approximately 15%). Increased
intraocular pressure was reported in 10% (Zylet) and 4% (placebo) of subjects. Nine percent
(9%) of Zylet subjects reported burning and stinging upon instillation.

Ocular reactions reported with an incidence less than 4% include vision disorders,
discharge, itching, lacrimation disorder, photophabia, corneal deposits, ocular discomfort,
eyelid disorder, and other unspecified eye disorders.

The incidence of non-ocular reactions reported in approximately 14% of subjects was
headache; all other non-ocular reactions had an incidence of less than 5%.

Loteprednol etabonate ophthalmic suspension 0.2% - 0.5%:

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

In a summation of controlled, randomized studies of individuals treated for 28 days or
longer with loteprednol etabonate, the incidence of significant elevation of intraocular
pressure (>10 mm Hg) was 2% (15/901) among patients receiving loteprednol etabonate,
7% (11/164) among patients receiving 1% prednisolone acetate and 0.5% (3/583) among
patients receiving placebo.

Tobramycin ophthalmic solution 0.3%:

The most frequent adverse reactions to topical tobramycin are hypersensitivity and
localized ocular toxicity, including lid itching and swelling and conjunctival erythema.
These reactions occur in less than 4% of patients. Similar reactions may occur with the
topical use of other aminoglycoside antibiotics.

Secondary Infection:

The development of secondary infection has occurred after use of combinations containing
steroids and antimicrobials. Fungal infections of the cornea are particularly prone to
develop coincidentally with long-term applications of steroids.

The possibility of fungal invasion must be considered in any persistent corneal ulceration
where steroid treatment has been used.

Secondary bacterial ocular infection following suppression of host responses also occurs.

USE IN SPECIFIC POPULATIONS

8.1  Pregnancy

Teratogenic effects: Pregnancy Category C. Loteprednol etabonate has been shown to be
embryotoxic (delayed ossification) and teratogenic (increased incidence of meningocele,
abnormal left common carotid artery, and limb fixtures) when administered orally to
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Cover Story -

The IRIS Registry:
The First 18 Months

Christopher Kent, Senior Editor

Ophthalmology’s
large-scale data
registry is showing
signs of promise.
Here, those
involved discuss
its benefits and
potential pitfalls.

few years ago, the American
AAcademy of Ophthalmology

decided to undertake a huge
project that could have a great im-
pact on the field of ophthalmology: a
registry that would collect enormous
amounts of real-time data from prac-
ticing ophthalmologists across the
country. Such registries in other med-
ical specialties have already proven
to be powerful tools for improving
outcomes and shedding light on the
safety and efficacy of specific tech-
niques and tools. Extending those
advantages to the field of ophthalmol-
ogy seemed both advantageous and—
given the current nature of insurance
company evaluation and government
regulation—a way of maintaining
some control over how ophthalmolo-
gists are judged.

“We started planning this project
in February 2012,” explains William
L. Rich III, MD, American Academy
of Ophthalmology’s medical director
of health policy and chairman of the
executive committee of the IRIS Reg-
istry. “We solicited the software vendor
and received funding from the board
in late 2012. We developed our qual-
ity measures and started implement-
ing the software in 2013. Finally, we
launched the registry in April 2014,
with the goal of serving the needs of
2,200 physicians and 8 million patients

by the year 2017.

“We surpassed that goal very quick-
ly,” he continues. “We now have data
from 10,800 ophthalmologists cover-
ing more than 15.3 million patients
and more than 54 million office visits.
I believe this demonstrates the per-
ceived value of the IRIS Registry by
the membership. And it’s worth not-
ing that the registry isn’t supported
by any commercial money. All of the
funding has come from the Academy’s
reserves; it’s the greatest expenditure
in our 100-year history.”

Dr. Rich says they've already begun
assessing the validity of some of the
data. “We looked at the data from the
first 636,000 cataract surgeries submit-
ted to the IRIS Registry and compared
it to the data from a very structured
cataract surgery registry in Sweden,”
he says. “Our outcomes numbers were
within about 2 percent of theirs.”

Of course, any large-scale effort like
this—especially one involving mass
data collection and electronic move-
ment of information—raises a host of
questions. Here, Dr. Rich and Cyn-
thia Mattox, MD, FACS, (vice chair of
the Department of Ophthalmology at
Tufts University School of Medicine,
director of the New England Eye
Center Glaucoma & Cataract Service,
and chair of the Task Force on Quality
Measure Development for the IRIS
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In 2016 the Registry projects that the number of participating EHR-integrated doctors will reach 10,140 and the number of patient visits
will reach 85.48M. The goal for 2017 is 48 million patients. If that goal is reached, patient visits should approach 152 million.

Registry) discuss the potential ben-
efits of the IRIS Registry and address
the concerns that some surgeons have
expressed.

Regulatory Requirements

“Right now, the main role of the
IRIS Registry is to help doctors com-
ply with Physician Quality Re-
porting System requirements
and the Meaningful Use Clinical
Quality Measures,” says Dr. Mat-
tox. “By reporting data through
either a cataract measure group or
the Registry, doctors are success-
fully meeting the requirements
for the PQRS. That’s only going to
get more important as we go for-
ward with the new program that
was created in the 2015 Sustainable
Growth Rate reform bill—the Medi-
care Access and Children’s Health In-
surance Program Reauthorization Act
legislation, or MACRA—which makes
things even more complex. As a matter
of practice economics, being a partici-
pant in the IRIS Registry makes things
so much easier. It’s almost impossible
to participate in these programs just by
reporting on claims anymore.”

“Between 9 and 11 percent of oph-
thalmologists in the United States are

likely to incur penalties relating to not
using an electronic health records sys-
tem in a meaningful way, PQRS and
the value-based modifier, based on
2015 data,” notes Dr. Rich. “For a spe-
cialty that gets the largest percentage
of its revenue from Medicare, that’s
a big impact. Being part of the IRIS
Registry gives the physicians who are

Disease Diagnosis Counts

Through May 2015

e All Macular Degeneration 806,775
e Exudative Macular Degeneration 229,330
e Primary Open-angle Glaucoma 659,243
e Diabetic Retinopathy 339,472
e (Cataract Surgeries 857,738

using an EHR a chance to meet all
those regulatory requirements. Last
year we successfully helped 6,000 oph-
thalmologists manage their reporting
to the federal government. We antici-
pated 8,000 for 2015 and that goal has
been exceeded. We're now up to 90
percent of the ophthalmologists cur-
rently using EHRs.”

“For this to work most efficiently,
you have to be using an EHR that’s
been connected through the IRIS
Registry,” notes Dr. Mattox. “In order
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to allow the IRIS Registry to capture
the data required for PQRS, an ex-
traction software tool connects to your
EHR and locates the data needed for
the measures. Fortunately, most of
the background work that makes this
possible has already been done by the
IRIS Registry, working with the EHR
vendors to map where those pieces
of data lie within their databases.
About 36 popular EHRs are al-
ready mapped for this purpose.
“Of course, there are individual
variations in each doctor’s prac-
tice,” she continues. “One doctor
might document a certain type of
data in a certain location; another
doctor might document the infor-
mation somewhere else. For that
reason, every participating practice
has an IRIS Registry client account
manager who works with the doctors
to figure out where the data is located
within the EHR record. The fact that
the IRIS Registry has already done
90 percent of the background work
of mapping with the EHR vendors
makes it much more efficient to get

this working.”

Comparison to Peers

One of the most obvious benefits
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that can accrue from assembling this
type of large-scale data is being able
to compare yourself to the rest of the
profession—or to compare the doc-
tors within your own practice. “As
surgeons, we think we do a good job,
but we can still improve by compar-
ing ourselves to our peers and learn-
ing from one another,” says Dr. Rich.
“When you receive your PQRS re-
sults from the federal government,
the data is 18 months old. Whatever it
says about you, it’s so old that you can't
really act on it. As a result, no one pays
much attention to it. With the IRIS
Registry, about a month after you do
a procedure you're going to be able
to compare your results to a database
with more than a million cataracts.
That’s pretty powerful, and doctors are
already taking advantage of it.

“Basically, physicians are very com-
petitive people,” he continues. “They
compete in college, in medical school,
during internships and residencies.
Their success rate is always being
noted and intensely scrutinized, even
during their training. So physicians are
kind of used to being measured. Even-
tually, I think pretty much all ophthal-
mologists will be a part of this. If you
really want to improve as a doctor, it’s
nice to be able to compare yourself to
a big benchmark. A registry lets you
do that.”

Dr. Mattox says that once the sys-
tem is set up, the doctor can get a
report of activity within the practice
on a dashboard that’s refreshed ev-
ery month. “Whoever in the practice
has administrative privileges for the
reports can look at the information
and identify areas that might need
to be improved, and also look at the
practice’s or doctor’s comparison to
benchmarks,” she explains. “One re-
ally amazing feature is the ability to
drill down into the information to
the actual patient level, where the
doctor can review any issue that is
identified. Other custom reports can
also be generated within the IRIS

The IRIS Registry: A User’s Perspective

“As far as | know, our practice was one of the first to implement the IRIS Registry,”
says John M. Haley, MD, in private practice in Dallas for near 40 years, and a member
of the American Academy of Ophthalmology Health Policy Committee. “Start-up was
remarkably easy. RIS is hooked up to your EHR system with help from your IT people.
There’s a required mapping process where you communicate with the IRIS group and
let them know specifically where you document PRQS measures, such as the presence
or absence of DME, in your EHR. All of the measures must be mapped for each doctor,
unless everyone in your practice does things exactly the same way. This sounds com-
plicated, but it all goes quickly and easily. Once you’re set up, the IRIS computers work
behind the scenes at night; they extract that DME information from your records and give
you a check that indicates that you performed the evaluation.

“Progress in your practice can easily be followed on your personal dashboard,” he
continues. “Any problems that occur can be addressed by IRIS before there’s any risk of
failing your PQRS evaluation. You can also evaluate all the partners in your practice using
various parameters, although in our practice this has been limited to the PQRS mea-
sures. We’re now able to bring all partners up to one standard quickly and easily, thanks

to the IRIS monitoring.

“Outcome comparison will be important in the future,” he adds. “And, there’s no other
practical way to comply with all the quality measures that will determine our bonuses
and penalties. Data will be king in the future, and IRIS will allow collection of that data
for clinical studies, as well as personal outcomes that determine quality. Using the IRIS

Registry is a no-brainer.”

Registry dashboard.

“If there’s any problem with the
data,” she adds, “it may be that the
information is not being picked up
in a particular location. The client
account manager can help to fix
that. Sometimes it’s just that a doc-
tor is not remembering to document
something, even though he’s doing it.
That can prompt a conversation with
the doctor to put the necessary docu-
mentation in the record.”

“In terms of comparing the doc-
tors within a practice, when you're
in a big group—my practice has 12
doctors, for example—you probably
have no idea how each of you does in
comparison to the others,” says Dr.
Rich. “IRIS will let you make that
comparison. Of course, the only per-
son that has access to that information
is your practice and you. I know of
one practice that did this and discov-
ered that one member of the group, a
well-established surgeon with a good
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reputation, had a complication rate
four times higher than the rest of the
practice. I don’t know what the group
decided to do with that information,
but I'm sure they were glad to be
aware of it. Of course, this type of
information will create some interest-
ing challenges, but they are challenges
worth addressing.”

Improving Outcomes

“One of the goals for the IRIS Reg-
istry is to help physicians meet federal
regulatory requirements for better
outcomes,” notes Dr. Rich. “If you
ask the question, ‘Do registries really
improve outcomes?” the answer is that
they definitely do. That's been shown
incontrovertibly by our peers at the
Society of Thoracic Surgery and the
American College of Cardiology, both
of which have long-standing registries.
Or, look at our peers in Sweden. Since
they implemented their registry the
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complication rates in cataract
surgery have steadily and
continually gone down, both
in low-volume and high-vol-

Comparative Rates of Endophthalmitis

(April 2014 - May 2015)

there are interesting analy—
ses being performed on the
data, but this is in its infancy.
Eventually, this will be an

ume hospitals. So there’s no Drug - ) 2ol A S amazing, powerful benefit.”
. Avastin 478,381 0.12%
doubt about it. .
. . L. Lucentis 245,381 0.09% . )
Having access to this kind - ¢,0, 103,390 0.12% Other Potential Benefits

of database definitely raises
the bar,” agrees Dr. Mattox.
“And in the future, we hope
to learn new things about pa-
tient care that can be identi-
fied within the IRIS Registry
data. The time it will take to
do this will be far shorter than the
time it takes to complete a controlled
clinical trial, which can be years. Of
course, there will always be a role for
randomized clinical trials, but its a
different mindset. Clinical trials target
very specific questions looking for very
specific answers. In the IRIS Registry,
the sheer volume of data should reveal
answers that we may not even have
been looking for.

“The first phase of using a registry
like the IRIS Registry is measuring
and benchmarking and making sure
that your practice is up to snuff,” she
adds. “But the second phase is taking
the data to another level, where we
identify serious deficiencies or risk
factors that can push care in a differ-
ent direction.”

Simplifying Clinical Trials

Dr. Rich notes that registry data
may help researchers conduct large
clinical trials for much less cost than
traditional methods. “If you look at
the cost of clinical trials in the Unit-
ed States, even a small trial like the
Comparison of Age-Related Macular
Degeneration Treatments Trial costs
more than $10 million over a period of
three years,” he says. “Some trials cost
more than $100 million. Our society
really can’t afford to spend that kind
of money. Registry data may provide a
way to solve that problem.

“Researchers at the National Heart

One of the ways in which registry data can be used is as a means
to resolve questions that may impact public policy. Questions
regarding the relative risk of endophthalmitis when injecting
Avastin, a compounded drug, versus noncompounded drugs such
as Lucentis and Eylea were put to rest after looking at the
accumulated data for those types of injections.

Lung Blood Institute, which is part
of the National Institutes of Health,
compared the cost of a standard clini-
cal trial of a cardiac stent to the cost
of using registry data,” he continues.
“They did the comparison study in
Denmark, even though it was funded
by the United States and all of the data
analysis was done over here. There
were two arms of the trial; one looked
at the cost of a typical randomization
of patients; the other looked at the
cost of randomization using the Den-
mark registry. They found that the cost
of using the registry was about $50 per
patient. That was less than 5 percent
of the cost of the other approach.' So
it’s likely that the IRIS registry data
will be able to provide the same kind
of cost relief in some clinical trials
done over here.”

Dr. Mattox notes that using the
IRIS data for clinical trials is still
down the road a ways. “However, this
will be a huge gold mine for some-
thing like that,” she says. “This is real-
world longitudinal clinical data from
many, many patients—more than
14.2 million unique patients have
been captured in IRIS as of early
September. Not only could you pull
patients from the registry in order to
do clinical comparative-effectiveness
research, you’ll be able to stratify
risk because we’ll have all the asso-
ciated diagnoses, medications and
everything else that you can extract
from an electronic record. Already
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Dr. Rich notes several ad-
ditional ways ophthalmology
may benefit from the exis-
tence of the IRIS Registry:

e Impacting public pol-
icy. Dr. Rich points out that
this kind of “big” data can have a seri-
ous impact on public policy—and al-
ready has in some instances. “In April
of this year there was a major debate
taking place in Washington, D.C.,
about when and how compounded
drugs, such as anti-VEGF agents,
should be injected into the body,” he
says. “A committee was formed to
make recommendations to the FDA.
One member of the committee was
associated with a company whose
profits might be affected if the injec-
tion of non-approved compounded
drugs were encouraged. That person
basically said that no one in the United
States should have a non-FDA ap-
proved drug injected into the eye be-
cause of the risk of endophthalmitis,
despite the safety data from the CATT
trial, which suggested that there was
equal safety whether the drug was
compounded or not.

“In response, George Williams,
MD, who is the secretary for feder-
al affairs in the Academy, asked Dr.
Flora Lum, AAO vice president of
Quality and Data Science, if the IRIS
Registry had produced any data rel-
evant to this question,” he continues.
“A few days later, Dr. Williams was
able to show the committee the data
from 827,000 consecutive injections
of an anti-VEGF agent into the eye,
comparing the endophthalmitis rates
between Lucentis, Avastin and Ey-
lea. The difference was 0.03 percent
between the drugs. That ended the
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debate. In the past, addressing a ques-
tion like this with this level of data
would have been nearly impossible.”

* Monitoring the safety and ef-
ficacy of drugs and devices. “Re-
member Vioxx?” asks Dr. Rich. “It
took years to figure out the correla-
tion between Vioxx and cardiac events.
The FDA is currently attempting this
type of monitoring using what they
call a ‘Mini-Sentinel Initiative’ where
they look at big data from many sourc-
es. We think that’s going to play a huge
role in the surveillance of ophthalmic
devices in the future. Currently, about
60 percent of Class IIT devices have
mandated post-market surveillance
by the FDA, but only 6 percent are
being monitored by independent reg-
istries. The rest are commercial regis-
tries formed by the industry. The FDA
would certainly prefer a more inde-
pendent source for that kind of data,
so I think there’s a huge opportunity
for societies like ours to get involved
in device and drug surveillance. That’s
one of our plans at the Academy—
to develop a practice-based research
network that can do both research and

device surveillance.”

* Monitoring
public health. “Pre- ;i
viously, we never 2
really had a large :
database to look at B i

ophthalmic disease
in the United States,” notes Dr. Rich.
“We're now becoming involved with
multiple large public-health compara-
tive-effectiveness applications, includ-
ing an eye disease surveillance project
backed by the Centers for Disease
Control and Prevention. The IRIS
data would be the backbone for those
applications.”

e Creating common standards.
Dr. Rich says the registry is also hop-
ing to find common ground with the
American Board of Ophthalmology.
“Becoming board-certified can be la-
borious,” he notes. “We’re working
with the ABO to find ways that board
certification can utilize some of the
data that’s already being extracted,
to minimize the need for picking up
charts and filling out forms. We also
want to help ensure that the things
being measured are meaningful for
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the board, the profession and the pub-
lic, which is not necessarily the case
now. Ophthalmology boards are ap-
propriately independent from the spe-
cialties, and our goals are somewhat
different from theirs. Their goal is to
protect the public good by develop-
ing standards; our goal is to educate
and improve the performance of phy-
sicians. But if we all used the same
metrics for measurement, that would
make a lot of sense.”

What if the Data Is Hacked?

“The prospect of the database be-
ing hacked is a little scary,” admits Dr.
Rich. “However, in contrast to major
companies like Target or Blue Cross,
there hasn’t been a data breach in
any registry, even though a number
of them have been around for sev-
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« For the treatment of endogenous anterior uveitis, instill one drop into the con-
junctival sac of the affected eye 4 times daily for 14 days followed by tapering as
clinically indicated.

IMPORTANT SAFETY INFORMATION

Contraindications: DUREZOL® Emulsion, as with other ophthalmic corticosteroids,

is contraindicated in most active viral diseases of the cornea and conjunctiva including
epithelial herpes simplex keratitis (dendritic keratitis), vaccinia, and varicella,

and also in mycobacterial infection of the eye and funaal diseases of ocular structures.

Warnings and Precautions

« Intraocular pressure (I0P) increase—Prolonged use of corticosteroids may result
in glaucoma with damage to the optic nerve, defects in visual acuity and fields of
vision. If this product is used for 10 days or longer, I0P should be monitored.

« (ataracts—Use of corticosteroids may result in posterior subcapsular
cataract formation.

+ Delayed healing—The use of steroids after cataract surgery may delay healing
and increase the incidence of bleb formation. In those diseases causing thinning
of the cornea or sclera, perforations have been known to occur with the use of
topical steroids. The initial prescription and renewal of the medication order be-

yond 28 days should be made by a physician only after examination of the patient

with the aid of magnification such as slit lamp biomicroscopy and,
where appropriate, fluorescein staining.

« Bacterial infections—Prolonged use of corticosteroids may suppress the
host response and thus increase the hazard of secondary ocular infections.
[n acute purulent conditions, steroids may mask infection or enhance existing
infection. If signs and symptoms fail to improve after 2 days, the patient should
he re-evaluated.
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« Viral infections—Employment of a corticosteroid medication in the treatment of
patients with a history of herpes simplex requires great caution. Use of ocular
steroids may prolong the course and may exacerbate the severity of many viral
infections of the eye (including herpes simplex).

* Fungal infections—Fungal infections of the cornea are particularly prone to
develop coincidentally with long-term local steroid application. Fungus invasion
must be considered in any persistent corneal ulceration where a steroid has been
used or is in use.

« Contact lens wear—DUREZOL® Emulsion should not be instilled while wearing
contact lenses. Remove contact lenses prior to instillation of DUREZOL® Emulsion. The
preservative in DUREZOL® Emulsion may be absorbed by soft contact lenses. Lenses
may be reinserted after 10 minutes following administration of DUREZOL” Emulsion.

Most Common Adverse Reactions

« Post Operative Ocular Inflammation and Pain—0cular adverse reactions occurring
in 5-15% of subjects included corneal edema, ciliary and conjunctival hyperemia,
eye pain, photophobia, posterior capsule opacification, anterior chamber cells,
anterior chamber flare, conjunctival edema, and blepharitis.

* In the endogenous anterior uveitis studies, the most common adverse reactions
occurring in 5-10% of subjects included blurred vision, eye irritation, eye pain,
headache, increased 0P, iritis, limbal and conjunctival hyperemia, punctate
keratitis, and uveitis.

For additional information about DUREZOL® Emulsion, please refer
to the brief summary of Prescribing Information on adjacent page.

For more resources for eye care professionals, visit MYALCON.COM/DUREZOL.

References: 1. DUREZOL (difluprednate ophthalmic emulsion) [package insert]. Fort Worth, TX: Alcon Laboratories, Ing;
Revised May 2013. 2. Korenfeld MS, Silverstein SM, Cooke DL, Vogel R, Crockett RS; Difluprednate Ophthalmic Emulsion 0.05%
(Durezol) Study Group. Difluprednate ophthalmic emulsion 0.05% for postoperative inflammation and pain. / (ataract Refract
Surg. 2009;35(1):26-34. 3. Fingertip Formulary, November 2014 (estimate derived from information used under license from
Fingertip Formulary, LLC, which expressly reserves all rights, including rights of copying, distribution and republication).
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

INDICATIONS AND USAGE

Ocular Surgery

DUREZOL' (difluprednate ophthalmic emulsion) 0.05%,
a topical corticosteroid, is indicated for the treatment
of inflammation and pain associated with ocular
surgery.

Endogenous Anterior Uveitis

DUREZOL"Emulsion is also indicated for the treatment
of endogenous anterior uveitis.

DOSAGE AND ADMINISTRATION

Ocular Surgery

Instill one drop into the conjunctival sac of the affected
eye 4 times daily beginning 24 hours after surgery

and continuing throughout the first 2 weeks of the
postoperative period, followed by 2 times daily for a
week and then a taper based on the response.

Endogenous Anterior Uveitis

Instill one drop into the conjunctival sac of the affected
eye 4 times daily for 14 days followed by tapering as
clinically indicated.

DOSAGE FORMS AND STRENGTHS
DUREZOL"Emulsion contains 0.05% difluprednate as
a sterile preserved emulsion for topical ophthalmic
administration.

CONTRAINDICATIONS

The use of DUREZOL®Emulsion, as with other
ophthalmic corticosteroids, is contraindicated in most
active viral diseases of the cornea and conjunctiva
including epithelial herpes simplex keratitis
(dendritic keratitis), vaccinia, and varicella, and also in
mycobacterial infection of the eye and fungal disease
of ocular structures.

WARNINGS AND PRECAUTIONS

IOP Increase

Prolonged use of corticosteroids may result in
glaucoma with damage to the optic nerve, defects
in visual acuity and fields of vision. Steroids should
be used with caution in the presence of glaucoma. If
this product is used for 10 days or longer, intraocular
pressure should be monitored.

Cataracts
Use of corticosteroids may result in posterior
subcapsular cataract formation.

Delayed Healing

The use of steroids after cataract surgery may delay
healing and increase the incidence of bleb formation.
In those diseases causing thinning of the cornea or
sclera, perforations have been known to occur with
the use of topical steroids. The initial prescription

and renewal of the medication order beyond 28 days
should be made by a physician only after examination
of the patient with the aid of magnification such as
slit lamp biomicroscopy and, where appropriate,
fluorescein staining.

Bacterial Infections

Prolonged use of corticosteroids may suppress

the host response and thus increase the hazard

of secondary ocular infections. In acute purulent
conditions, steroids may mask infection or enhance
existing infection. If signs and symptoms fail to
improve after 2 days, the patient should be re-
evaluated.

Viral Infections

Employment of a corticosteroid medication in the
treatment of patients with a history of herpes simplex
requires great caution. Use of ocular steroids may
prolong the course and may exacerbate the severity
of many viral infections of the eye (including herpes
simplex).

Fungal Infections

Fungal infections of the cornea are particularly prone
to develop coincidentally with long-term local steroid
application. Fungus invasion must be considered in

any persistent corneal ulceration where a steroid has
been used or is in use. Fungal culture should be taken
when appropriate.

Topical Ophthalmic Use Only
DUREZOL’Emulsion is not indicated for intraocular
administration.

Contact Lens Wear

DUREZOL"Emulsion should not be instilled while
wearing contact lenses. Remove contact lenses prior to
instillation of DUREZOL" Emulsion. The preservative in
DUREZOL’Emulsion may be absorbed by soft contact
lenses. Lenses may be reinserted after 10 minutes
following administration of DUREZOL' Emulsion.

ADVERSE REACTIONS

Adverse reactions associated with ophthalmic steroids
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.

Ocular Surgery

Ocular adverse reactions occurring in 5-15% of
subjects in clinical studies with DUREZOL' Emulsion
included corneal edema, ciliary and conjunctival
hyperemia, eye pain, photophobia, posterior capsule
opacification, anterior chamber cells, anterior chamber
flare, conjunctival edema, and blepharitis. Other
ocular adverse reactions occurring in 1-5% of subjects
included reduced visual acuity, punctate keratitis,

eye inflammation, and iritis. Ocular adverse reactions
occurring in < 1% of subjects included application

site discomfort or irritation, corneal pigmentation and
striae, episcleritis, eye pruritus, eyelid irritation and
crusting, foreign body sensation, increased lacrimation,
macular edema, sclera hyperemia, and uveitis. Most of
these reactions may have been the consequence of the
surgical procedure.

Endogenous Anterior Uveitis

A total of 200 subjects participated in the clinical trials
for endogenous anterior uveitis, of which 106 were
exposed to DUREZOL" Emulsion. The most common
adverse reactions of those exposed to DUREZOL"
Emulsion occurring in 5-10% of subjects included
blurred vision, eye irritation, eye pain, headache,
increased |OP, iritis, limbal and conjunctival hyperemia,
punctate keratitis, and uveitis. Adverse reactions
occurring in 2-5% of subjects included anterior
chamber flare, corneal edema, dry eye, iridocyclitis,
photophobia, and reduced visual acuity.

USE IN SPECIFIC POPULATIONS

Pregnancy

Teratogenic Effects

Pregnancy Category C. Difluprednate has been

shown to be embryotoxic (decrease in embryonic
body weight and a delay in embryonic ossification)
and teratogenic (cleft palate and skeletal) anomalies
when administered subcutaneously to rabbits during
organogenesis at a dose of 1-10 mcg/kg/day. The
no-observed-effect-level (NOEL) for these effects was

1 mcg/kg/day, and 10 mcg/kg/day was considered

to be a teratogenic dose that was concurrently found
in the toxic dose range for fetuses and pregnant
females. Treatment of rats with 10 mcg/kg/day
subcutaneously during organogenesis did not result in
any reproductive toxicity, nor was it maternally toxic.
At 100 mcg/kg/day after subcutaneous administration
in rats, there was a decrease in fetal weights and

delay in ossification, and effects on weight gain in

the pregnant females. It is difficult to extrapolate
these doses of difluprednate to maximum daily
human doses of DUREZOL' Emulsion, since DUREZOL®
Emulsion is administered topically with minimal
systemic absorption, and difluprednate blood levels
were not measured in the reproductive animal studies.
However, since use of difluprednate during human
pregnancy has not been evaluated and cannot rule
out the possibility of harm, DUREZOL"Emulsion should
be used during pregnancy only if the potential benefit
justifies the potential risk to the embryo or fetus.

Nursing Mothers

It is not known whether topical ophthalmic
administration of corticosteroids could result in
sufficient systemic absorption to produce detectable
quantities in breast milk. Systemically administered
corticosteroids appear in human milk and could
suppress growth, interfere with endogenous
corticosteroid production, or cause other untoward
effects. Caution should be exercised when DUREZOL
Emulsion is administered to a nursing woman.

Pediatric Use

DUREZOL’ Emulsion was evaluated in a 3-month,
multicenter, double-masked, trial in 79 pediatric patients
(39 DUREZOL" Emulsion; 40 prednisolone acetate) 0 to 3
years of age for the treatment of inflammation following
cataract surgery. A similar safety profile was observed in
pediatric patients comparing DUREZOL" Emulsion to
prednisolone acetate ophthalmic suspension, 1%.

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

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, and Impairment of
Fertility

Difluprednate was not genotoxic in vitro in the Ames
test, and in cultured mammalian cells CHL/IU (a
fibroblastic cell line derived from the lungs of newborn
female Chinese hamsters). An in vivo micronucleus

test of difluprednate in mice was also negative.
Treatment of male and female rats with subcutaneous
difluprednate up to 10 mcg/kg/day prior to and during
mating did not impair fertility in either gender. Long
term studies have not been conducted to evaluate the
carcinogenic potential of difluprednate.

Animal Toxicology and/or Pharmacology

In multiple studies performed in rodents and
non-rodents, subchronic and chronic toxicity tests
of difluprednate showed systemic effects such

as suppression of body weight gain; a decrease

in lymphocyte count; atrophy of the lymphatic
glands and adrenal gland; and for local effects,
thinning of the skin; all of which were due to the
pharmacologic action of the molecule and are well
known glucocorticosteroid effects. Most, if not all of
these effects were reversible after drug withdrawal.
The NOEL for the subchronic and chronic toxicity tests
were consistent between species and ranged from
1-1.25 mcg/kg/day.

PATIENT COUNSELING INFORMATION

Risk of Contamination

This product is sterile when packaged. Patients should
be advised not to allow the dropper tip to touch any
surface, as this may contaminate the emulsion.

Use of the same bottle for both eyes is not
recommended with topical eye drops that are used in
association with surgery.

Risk of Secondary Infection

If pain develops, or if redness, itching, or inflammation
becomes aggravated, the patient should be advised to
consult a physician.

Contact Lens Wear

DUREZOL" Emulsion should not be instilled while
wearing contact lenses. Patients should be advised to
remove contact lenses prior to instillation of DUREZOL"
Emulsion. The preservative in DUREZOL’Emulsion may
be absorbed by soft contact lenses. Lenses may be
reinserted after 10 minutes following administration of
DUREZOL" Emulsion.
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Can Comparisons Be Fair?

How surgeons may be compared to other surgeons is a sore
point for many physicians. “We’ve been very careful and cognizant
of that along the way, in terms of how comparisons are going
to be made,” says Cynthia Mattox, MD, FACS, chair of the Task
Force on Quality Measure Development for the IRIS Registry. “I
would say this: Right now, any profiling done by private payers
is all about simply comparing ophthalmologists to other oph-
thalmologists. There’s no stratification of subspecialists, taking
into account that a retina specialist is going to have higher costs
than a comprehensive ophthalmologist. There’s no differentiation
between ophthalmologists who do surgery and those who don’t do
surgery. In other words, private payers are not using the correct
peer groups for comparison. That’s a big problem: garbage in,
garbage out.

“In contrast,” she continues, “something as sophisticated as
the IRIS Registry is going to allow us to compare all the retinal
specialists, or all the doctors who do a similar number of trab-
eculectomies, across the country. We’re not there yet, but this is
the future. And you’ll get a much more robust comparison of your
results or the makeup of the patients within your practice—how
many patients are severely afflicted with diabetes compared to

ing and meaningful comparisons that can be done using a big
database like the IRIS Registry is leaps and bounds beyond what
is currently happening in private-payer situations today. This will
be far better than what we have now.”

Dr. Mattox notes that what is being measured also makes a
big difference, and payers are pushing “quality” measurement
on ophthalmologists without involving the physicians. “This type
of registry, where we design the measures that are of interest to
us and look at the questions of interest to us, makes much more
sense,” she says. “This will allow us to make proposals to the
policy makers, saying, ‘Look, this is something that’s important
that needs to be changed.’ They would never identify these things
using their systems.

“There are always people who are concerned that they will be
targeted in some way as a result of this kind of comparison,” she
adds. “But in reality, | think the IRIS Registry is going to prove to
payers that we are providing exceptional care. We'll be able to
demonstrate that the people who are taking on those more dif-
ficult cases have a reason to be more costly providers, just based
on their patient demographics and severity. That's where we’re
headed. We want this to help members, not harm them.”

other practices, for example. The risk stratification and profil-

eral years. They all use the highest
degree of security available, although
of course that’s not a guarantee.”

Dr. Rich says the data would be of
limited use to a hacker. “The data is ex-
tracted from your computer at night,”
he explains. “It goes into the cloud
where the medical part is separated
from the patient’s personal informa-
tion. Those things are linked for Medi-
care and Medicaid use, but not for the
IRIS Registry. So a patient or physi-
cian’s personal information isn't linked
to the medical data.

“As we know, anything can be
hacked,” he continues. “It’s something
everyone worries about. But hacking
your IRIS information from the cloud
would have about the same impact as
if someone got the information from
hacking your credit card database; they
would not have access to the linked
data on your health. So someone with
that data wouldn't be able to discrimi-
nate against you if you have cancer, if
you're a candidate for a job and might

have exorbitant costs to insure. Right
now, I don’t think we’re of much inter-
est to hackers.”

Dr. Mattox notes that preventing
hackers from accessing the registry is
a technical issue beyond the expertise
of many of the ophthalmologists run-
ning it. “FIGmd is the IRIS Registry
vendor,” she notes. “Their company
has more experience with registries
and database-capture than any other
company. As I understand it, all of
the identifiers and demographics are
kept in a completely different server
from all of the clinical information,”
she says. “So, everything on the clini-
cal side of the aggregate data is de-
identified. Within your own practice,
if you're given the rights to look at oth-
ers in your practice, you can see each
physician’s data. However, even doing
that requires access permission. From
practice to practice or region to region,
the setup is much different. You won't
be able to look at the data from Dr. X’s
practice down the street.”

November
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Dr. Rich adds that the size of this
type of data collection is relative. “This
qualifies as ‘big data,” but not really,
really big data, like the type the NSA
collects when monitoring people’s
phone calls,” he says. “For medicine
this is big, but we’re not talking about
high-speed collection of unbelievable
volumes of billions of data inputs like
the security agencies use.”

Could the Data Be Biased?

Some surgeons wonder whether
the statistical data captured by the
IRIS Registry might be slanted as a
result of coming from mostly EHR-
using, self-selected practices. Dr.
Rich says the quantity of data is so
large that he doesn’t think this will be
an issue. “For example, we're going
to have data about a couple million
intravitreal injections and cataracts,”
he says. “Furthermore, we’ve looked
carefully at who’s participating in
IRIS. The spread of practice sizes
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and mix of specialties among the par-
ticipants is the same as in the general
membership.

“Of course,” he continues, “using
or not using EHR will be a delineat-
ing factor, but it’s not clear that that
alone will affect the data in any sig-
nificant way. About 50 percent of
ophthalmologists are now using EHR,
and the number keeps growing. Some
subspecialties, such as pediatric oph-
thalmologists, may not gain much by
implementing EHR, and older oph-
thalmologists who are near retirement
probably won't want to make a huge
change like that. However, of the doc-
tors who are using EHR, 90 percent
are on IRIS now. And we think that
will increase in the next two years.”

Dr. Mattox notes that even if your
practice doesn’t use electronic re-
cords, it’s still possible to participate.
“It’s extremely difficult to report
on the required nine measures for
PQRS without an electronic records
system,” she admits. “However, in
2014 about 700 doctors who don’t use
EHR participated in PQRS by allow-
ing the IRIS Registry to report data
for the cataract measure group. This
requires reporting on a specific set of
measures, but you only have to report
them for 20 of your uncomplicated
cataract patients. The patients need
to be Medicare patients, but you can
include nine Medicare Advantage pa-
tients. For 2016, we also have approval
for a diabetic retinopathy measure
group reporting option.”

Other Concerns

* Will the data create legal lia-
bility if you have a bad outcome?
“There hasn’t been an issue yet with
discoverability,” says Dr. Rich. “Going
back 20 years or more, there has not
been a successful subpoena of a regis-
try chart. Personal charts, yes—those
are obviously discoverable. But no
one should have access to someone’s
comparative effectiveness. I don’t

know the rate of endophthalmitis or
dropped nuclei of the surgeon down
the street. Only he or she knows that,
as well as those who are also in that
practice. Your comparative success
in doing a procedure, no matter what
device, drug or approach you use, is
not legally discoverable. The IRIS
database is not public unless we make
it public. It's owned by the Academy
and its members.”

* Won’t this affect workflow in
the office? Dr. Rich says it will not.
“The Academy formed a registry in
1995 called NEON, the National Eye
Outcomes Network,” he explains.
“To submit data you had to use a
piece of paper, like the SAT test; you
filled in little boxes and darkened
the circles. NEON was a disaster
because it interfered with workflow.
Our practice was a beta site, and my
staff begged me to stop. With the
IRIS Registry, a piece of software
sitting on top of your server pulls
out the day’s data at night and loads
it into the registry. There’s no staff
work. The fact that it doesn’t affect
workflow is a huge benefit.”

* Could this kind of data cause
protocols to become overly re-
stricted? Some surgeons are con-
cerned that once massive amounts
of data indicate that one method
produces the best results, insurance
companies may refuse to reimburse
any alternative options—unless, per-
haps, the surgeon completes exten-
sive paperwork explaining the reasons
for not using the preferred approach.

Dr. Rich believes this is unlikely to
become a problem. “As long as you
get good results and cause no injuries
and follow the norms, I don’t think
that’s possible,” he says. “However, if
you have a patient with wet macular
degeneration and you want to treat
that patient with a hot laser like we
did in the ’80s and "90s, while ev-
eryone else is now using anti-VEGF
drugs, well, you shouldn’t be doing
that. If you're caught, you'll have a
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legal problem. But preferring one
device or approach over another? I
just don’t see that, as long as your
outcomes are reasonable.”

Dr. Mattox agrees. “We have ran-
domized controlled trials comparing
procedures now, and nobody’s using
the results to tell us what to do,” she
points out. “You could argue that the
Tube vs. Trabeculectomy trial might
cause payers to refuse to pay for tra-
beculectomy. That isn’t happening.”

® Measuring outcomes would
provide more meaningful data
than comparing doctors’ comple-
tion of processes. Insurers tend to
measure whether doctors” are com-
pleting the steps in a process instead
of measuring treatment outcomes.
Dr. Mattox says the IRIS Registry
is working toward measuring both.
“Most of the PQRS measures are still
process measures,” she says. “Those
ask: If a patient has a particular con-
dition, are you doing X, Y and Z? In
contrast, an outcome measure asks
how well your patients are doing after
your treatment. There’s a big push
toward outcome measures, but we
don’t want to get rid of the process
measures; they are ophthalmology-
specific, and there are practice gaps
that relate to them that we need to
pay attention to.

“The IRIS Registry is now desig-
nated as a clinical-quality data reg-
istry, which allows us to develop our
own homegrown quality outcome
measures,” she continues. “At this
point we have 18 approved sub-
specialty quality measures that are
outcome measures. Those outcome
measures are optional right now, but
it’s possible to choose two outcome
measures in order to be a successful
participant in the PQRS program in
the future.”

Dr. Mattox says measuring out-
comes is the direction in which the
IRIS Registry is moving. “The ones
that are approved are just our first go-
round, trying to identify some mea-



sures that are easily measured with
the data that we know is captured by
EHR,” she says. “Eventually they’ll
be revised and improved. We’ll have
more information in the database that
we can pull from to identify the next
phase of measures.”

The Wave of the Future?

“The Society of Thoracic Surgeons
and the American College of Cardi-
ology were the real pioneers in the
creation of medical registries,” notes
Dr. Rich. “Today, everyone is realizing
that this is a good thing. Medical spe-
cialties want to educate their mem-
bers and improve quality of care, and
most of them have decided that this is
the best way to do it. In the past two
years, they've seen the success that
the pioneering specialties have had.
As a result, registries are proliferat-
ing right now. I think soon almost all
specialists will have a registry. If they
haven't set one up already, they're in
development or negotiations to doit. I
don't think there’s much downside to
participating.

“Right now we're the largest reg-
istry in the United States, and I'm
pretty sure in the world,” he adds.
“It’s been a lot of work, but we’ve
been surprised at the level of ac-
ceptance. The vendor we're working
with has had to hire triple the num-
ber of staff to handle the uptake. It’s
an exciting time.”

Dr. Mattox notes that this is just the
beginning. “The measures we've de-
veloped are rather coarse, and there
will be criticism of that,” she says. “But
I feel strongly that as we move forward
and learn more about data collection
and analysis, we’ll be able to refine
the measures and identify information
that really moves the needle. Right
now this is a work in progress. We en-
courage doctors who have ideas about
what we should be measuring, or how
we should be measuring it, to get in-
volved and help us.”

Dr. Mattox notes that some fear
about unintended consequences sur-
rounding a project like this is to be
expected. “However, I think most
of that fear is unfounded,” she says.
“Whatever we can do to control our
own destiny as a profession is better
than waiting for our destiny to be de-

termined by people who don’t know
anything about ophthalmology. That’s
what’s happening now. We're chang-
ing the conversation, and that’s a good
thing.” REVIEW

1. Lauer MS, D’Agostino RB Sr. The randomized registry trial--
the next disruptive technology in clinical research? N Engl J Med
2013;369:17:1579-81.
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Feature -

How Not to Fail

Your Clinical Tral

Walter Bethke, Managing Editor

Veteran
researchers tell
you how to be
prepared if you
become a clinical
trial investigator.
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phthalmologists say that tak-
() ing part in a clinical trial can

be very rewarding, since it al-
lows you to be on the cutting edge of
the latest therapies and interact with
your fellow ophthalmologists as you
advance the field together. However,
physicians and support staff who have
been through a clinical trial process
say there are many things to learn that
differ greatly from how you carry out
your everyday clinic. Sometimes you
may have to learn an entirely new pro-
cess, while other times you have to
engage in a more intense version of
a process that you already perform.
In any case, veteran clinical investiga-
tors say it pays to go in with your eyes
open. If you're thinking about em-
barking on the rewarding, challenging
road of a clinical trial, here are tips and
key issues to consider beforehand that
will help you hit the ground running.

Staff Matters

Physicians who have conducted
clinical trials say that the volume of
documentation, organization and at-
tention to detail involved in running a
trial put new demands on your current
staff, and almost certainly will require
you to hire someone new, as well.

“Such tasks as fulfilling regulatory
requirements, documenting things

systematically, making sure everything
is done by the book, ensuring that
[Institutional Review Board] approv-
al is secured correctly, making sure
the patient has signed all the consent
forms, ensuring the informed con-
sent is properly documented, seeing
to it that everything is dated and timed
properly and that all personnel are
correctly certified—that involves a
tremendous amount of paperwork
and is really a skillset unto itself,”
declares Sunir Garg, MD, an asso-
ciate professor of ophthalmology at
the Sidney Kimmel Medical College
at Thomas Jefferson University. Dr.
Garg has had experience as a prin-
cipal investigator in several clinical
trials in retina. “If an ophthalmologist
were new to clinical trials, having a
clinical trials coordinator or research
personnel with some experience with
research and regulatory documents
isn’t just helpful—it’s critical,” he says.
“Each patient who comes in for the
trial will fill two three-ring binders by
the end of the study. If you try to do it
all by yourself out of the gate, it will be
very hard to do.

“Ideally, this clinical coordinator
would start off with experience,” Dr.
Garg continues. “A person with strong
leadership ability and clinical and
regulatory experience can help train
other good techs to become skilled

This article has no commercial sponsorship.
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research associates, as well. If you don't
have someone who's been through the
trial process before, many large metro
areas have companies or individuals
with clinical trial experience who are
available as consultants. You can hire
a consultant to get things up and run-
ning and he or she can then serve as a
mentor to help train current members
of your staff.”

BethAnn Hibbert, clinical study co-
ordinator for The Cornea & Laser Eye
Institute in Teaneck, N.J., says first-
time clinical investigators are also often
caught flat-footed in terms of general
staff training. “Another thing that’s
critical in terms of your documenta-
tion is staff training in good clinical
practices that ensure subjects’ safety
and data integrity,” she says. “It’s im-
portant to understand that any staff in-
volved in research that involves human
subjects needs to undergo training.
This training is sometimes available
through your IRB but it can also be
done online, as well. The service we
use is the online Collaborative Insti-
tutional Training Initiative at the Uni-
versity of Miami. Additionally, this staff
training needs to be updated every two
to three years to ensure and document
that all your staff involved with trials
are adequately trained in subject pro-
tection. This training is important, and
it’s one of those things that may not be
noted for physicians when they get into
research, since some sponsors assume
your staff has this training and may not
make it known that it’s needed.”

This staff training touches on such
things as the management of the in-
formed consent process and protect-
ing the privacy of subjects in terms
of how their records are kept on-site.
“The staff should have a working
knowledge of the protocol, including
any procedures that are going to be
performed, the study’s purpose, risks
and benefits and subject selection cri-
teria,” says Mrs. Hibbert, who adds a
tip for practices embarking on clinical
trials: “What we do here is keep a kind
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Gene therapy subject Richard Chandler discusses the details of his upcoming operation
with surgeon Robert MacLaren at the University of Oxford.

of cheat sheet for each of the studies
in which we’re participating. These
sheets have a breakdown of the inclu-
sion/exclusion criteria and the diagnos-
tic tests that are required at each visit,
to ensure that we didn’t overlook any-
thing and to reinforce the staff training
in the protocol, because sometimes it’s
alot of detail to keep in your head.”
Even though the physician may be
used to anticipating problems and tak-
ing corrective action in the day-to-day
clinic, experts say being in a clinical
trial requires even more on this front.
“If some of your study staff aren’t ex-
perienced in performing clinical trials,
it can help to simply develop a really
strong manual of standard operating
procedures that breaks down every
aspect of the study,” says Mrs. Hibbert.
“Its kind of like a bible for you to fol-
low. It covers everything, from the pro-
cess of informed consent and the main-
tenance of the regulatory files to the
process of reporting adverse events.”
Though ophthalmologists may feel
their staff is capable in a standard clin-
ic, they have to drill deeper and make
personnel decisions with a different set
of criteria in mind when they get into
a trial and have to assign staffing du-
ties. “For the research staff, I'd choose
some of the better, more detail-orient-
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ed techs,” advises Dr. Garg. “Choose
some folks who are maybe more curi-
ous in terms of new treatments and
treatment options, because patients
will bring up a lot of questions regard-
ing the trial or diseases in general.
Even after subjects have been in a trial
for 18 months, they will sometimes ask,
‘Why am I in this trial again? Having a
staff thats able to field such questions
is helpful, not only for keeping patients
motivated but also to free up the doc-
tor so he can focus on patient care in
the regular practice and not just in the
research unit.”

Patient Discussions

Doctors and trial experts say that
many of the patient discussions before
and during a clinical trial are differ-
ent from those in the everyday clinic.
The ophthalmologist has to have a dif-
ferent approach and thought process,
because patients can be coming at the
trial from different points of view, de-
pending on their disease state and the
efficacy of their current medications.

Robert MacLaren, FRCOphth,
FRCS, professor of ophthalmology at
the University of Oxford in the Unit-
ed Kingdom, is currently researching
stem-cell therapy for retinal disease, an
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electronic retinal implant and a new
intraocular lens. He says it’s impor-

tant not to lose sight of the patient’s

perspective when embarking on a
trial. “The patients are very important
because you need to have the right
people,” he says. “If you're dealing
with patients with incurable disease,
which, unfortunately, I am on a daily
basis, they are very keen to do almost
anything to help, but can sometimes
misinterpret ‘trial’ for ‘treatment.” It’s
very important to remind patients at
every stage of the trial that they're tak-
ing part in a clinical trial with unknown
risks. It’s not a treatment. Sometimes,
we actually won't recruit a patient be-
cause even though he really wants to
be in the trial, he doesn’t understand
what we’re trying to achieve with it.
He assumes it’s actually a treatment.”
Dr. Garg says you have to adjust
your expectations as to who can enter
a trial, because they’re not always the
same as who you'd treat in your office.
“Whenever we're evaluating a patient
for possible inclusion in a trial, such as
a macular degeneration trial, I might
think off-the-cuff, ‘I have a million
patients with macular degeneration,
and it would be super easy to enroll
any number of patients in a study,” ” he
says. “However, the studies often have
specific inclusion/exclusion criteria,
and when you begin to think about
your patients in terms of those criteria,
the number of patients who qualify for
a study may be fewer than you origi-
nally thought. That’s one difference
between regular practice and a trial.
“A second difference is the time
involved,” Dr. Garg continues. “When
you're in a really busy clinic and are
two hours behind schedule, many
times your general bias is to treat
someone fast and get him on his way
so you don't fall further behind. But
when you're involved with a research
trial, the discussion about the trial, get-
ting patients interested in it, talking to
them about potential pros and cons—
that all takes time. In the middle of a

Sunir Garg, MD

b .
Be prepared for extensive, time-consuming
testing in a clinical trial, experts say.

busy day it can be hard to be motivat-
ed to have that discussion. However,
if you're invested in the clinical trial
process, that’s the kind of conversation
you need to have, because if you're not
willing to take the time to discuss with
patients why they might be interested
in doing something different from the
standard, they’re simply not going to
be interested in the trial.”

Physicians say motivation can be an
issue for some patients, since they may
not see the need to enter a trial. “If
the patient has a disease from which
he knows he’s going to go blind, and
you're known to be doing research
in that field to try and find a treat-
ment, he’s going to be the most helpful
and accommodating person you could
ever want in a clinical trial,” says Dr.
MacLaren. “But if he has a condition
that causes a problem with his eye-
sight but you're actually investigating
him for some other reason, or he has
no obvious benefit from what you're
doing in the trial, then he won’t be
nearly as motivated. This is under-
standable, given the commitment he
has to make. However, in such a case,
there may be an indirect benefit to
the patient that he may not be aware
of, so you may wish to give him more
information about that. For instance,
in a glaucoma clinic, patients may be
perfectly happy with the drop that
they’re on, but you want them to come
in and try a new one in a study. They
may not like this, and in response you
can say, ‘Well, the time may come
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in a few years when you've become
tolerant or intolerant to your current
drop, and we might need to change
them round or add one to your cur-
rent drop. By getting these new drops
approved with the trial, it might help
you indirectly later on.” They need to
be aware of that possibility.”

Mrs. Hibbert says the clinical trial
informed consent process that these
patient conversations comprise is
much more involved than the consents
doctors might be used to. “Something
that’s not necessarily obvious to a prac-
tice starting out in clinical trials is the
need to document the whole informed
consent process,” she says. “With a
clinical trial, it's not sufficient to just
have an informed consent document
that’s signed; you also have to docu-
ment the process that surrounds the
signing. When you're in research, if
you're subjected to an investigation by
the FDA or a sponsor, the informed
consent documentation is the first
thing they look at. In practice, after a
subject has had the opportunity to re-
view a consent document, we’ll docu-
ment the discussion of the consent. A
tip we learned from an internal audit
is to have the subject read through the
consent and then ask him, ‘Why do
you want to participate in this study?
and then document key parts of the
discussion that follows. You want to
document that the subject truly un-
derstands the nature of the research
and that he has realistic expectations
of what participation would provide
for him.”

Jumping Through the Hoops

As Dr. Garg alluded to in his discus-
sion of the need for a clinical coordi-
nator, one of the most pronounced
differences between everyday practice
and a clinical trial is the vast amount
of contemporaneous documentation
that’s required. When this documen-
tation is coupled with the rigorous
regimentation of clinical trial patients’
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exams—which can last hours—the
ophthalmologist is forced to adjust his
approach to his daily schedule. Here
are the key areas to be aware of:

* Regimented visits. “There are
so many differences between a well-
run clinical trial and just taking care
of patients in terms of the amount
of documentation and structure that
are required,” says Doug Koch, MD,
professor and chair of ophthalmol-
ogy at Baylor College of Medicine in
Houston. “It affects everything, from
scheduling to testing to patient ques-
tionnaires and so on, that it requires
a very different mindset, and not a
mindset that’s always oriented toward
the best patient care and certainly not
toward efficiency. For instance, in a
normal clinic protocol, if a patient is
doing great one-day postop, you might
just have him come back in four weeks.
But what if the trial protocol requires
patients to come back at two weeks?
What do you do with that? A proto-
col may also require best-corrected
acuity refraction for near, medium
and distance, performed in various
lighting conditions which you need
to gauge, and performed by the same
person each time, with a certain type
of eye chart. That’s way out of bounds
for what a good-quality private prac-
tice situation—or any kind of private
care—for a patient would entail.

“It’s ultimately oriented toward pa-
tient care because you're trying to cre-
ate new science, but it’s a very different
system for a practice,” Dr. Koch con-
tinues. “However, if the trial starts cut-
ting into efficiency and the care you're
giving to other patients, everyone will
start to bail on it psychologically and
physically. You have to have a good
system so you can {it the trial into your
schedules and still retain the initial en-
thusiasm throughout the trial.”

Teaneck, N.J., cornea specialist
Peter Hersh, who has participated
in a number of clinical trials and is
currently the medical monitor for
Avedro’s U.S. cross-linking studies,
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It helps to have a trial coordinator to
manage a study’s heavy documentation.

says you may need to set aside an
exam room that’s specially prepared
for your clinical study, as well as ar-
range for special staffing needs. “In
refractive surgery studies, the patients
require multiple refractions, masked
refractions by masked observers who
haven't seen the patient before and
corneal topography,” he says. “A lot
of measurement needs to be done at
each visit, so these tend to be lengthy
visits. You need study personnel who
know the patient and study personnel
who don’t know the patient, if you're
dealing with masked observer require-
ments. At our site, our optometrist will
do the masked refractions because he’s
otherwise not involved with the trial.

“Often, you'll need to dedicate a spe-
cific exam room with specific lighting
conditions so you have reproducible
tests,” Dr. Hersh continues. “You can’t
take patients from one exam room to
another because the lighting condi-
tions can change from room to room.”

Norfolk, Va., ophthalmologist Eliz-
abeth Yeu, an assistant professor of
ophthalmology at Eastern Virginia
Medical School, says the extra testing
required for trial patients may require
you to re-evaluate your scheduling.
“Setting aside a block of time for clini-
cal trial patients can work,” she says.
“Also, you can have them come in on
your clinical coordinator’s schedule, so
you can just go in and do your part. In
one study, we had trial patients come
in on a Saturday morning to enable us
to complete all the exams at once.”
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Dr. MacLaren says, in some cases,
you may need to dust off your ne-
gotiator hat. “I'm always negotiating
with commercial sponsors and asking
them to stop doing all of these tests,”
he says. “They always tend to over-
cook it because they don't realize how
difficult it is to run everything on the
ground. I joke with my staff that they
overload the patients with so many
investigations that when they leave the
clinic someone here realizes he never
checked the patient’s visual acuity. It’s
always better to do fewer tests, gener-
ate test readings that are more reliable
and have more motivated patients than
to overload patients and your staff.”

Also, since extra staff usually needs
to be on hand to perform all the nec-
essary tests on trial patients, if such
a patient cancels his appointment it
deserves special attention. “Trial pa-
tients will have a time window when
they can come in for a follow-up visit,”
says Dr. Hersh. “You need to train your
front-desk staff to make sure these pa-
tients get in within that window. They
can'’t just cancel an appointment and
reschedule it whenever; the front desk
needs to be able to recognize that this
is a study patient that has a limited
window, and the patient needs to be
contacted and an appropriate exam
date needs to be set up. Essentially,
the entire office needs to buy into this
and understand that these subjects are
different from our standard patients.”

o Extensive documentation. In
addition to the obvious need to doc-
ument patient exam results, the an-
cillary documentation requirements
might surprise the first-timer. “Any
investigational product on-site has to
be carefully monitored,” explains Mrs.
Hibbert. “Early on, we weren't aware
that we had to document the fact that
we were maintaining temperature
logs for trial drugs. You can't just write
that the drug’s temperature range is
normal, you need trackable records
of the temperature showing that it’s
been maintained throughout the day.



Shipments of products have to be carefully logged, and any
shipping invoices that come with the product have to be
retained in the regulatory binder. You have to document
your stafl’s training, and any changes in study staff and the
fact that they were trained also need to be documented.
This way, if you have to go back and look at something in the
binder, the whole process reads like a story.”

* Adverse event reporting. Physicians say ferreting
out adverse events and properly reporting them can be a
challenge at first. “Understanding how adverse events are
reported is quite complicated,” says Dr. MacLaren, who
notes that this particular function took the most getting
used to when he did his first clinical study. “You have a cer-
tain amount of time to report an adverse event, and require-
ments regarding who you report them to. If you have an
adverse event, you need to know quickly what to do. That’s
probably one of the most complicated parts of the process:
knowing what to do if a patient suddenly reports an adverse
event or gets admitted to hospital.

“You have to report all adverse events,” Dr. MacLaren
continues, “because you don't know if that particular ad-
verse event is related to the drug or not. The only way you
can tell that is by repeatedly seeing more adverse events
that are similar coming up amongst study patients. A good
example is ciprofloxacin. No one could have assumed that
someone straining his Achilles tendon was due to him tak-
ing an antibiotic. But it was only when several instances of
Achilles tendon injuries occurred that clinicians realized
that this was something that was related to the drug. It’s
now a known adverse reaction to ciprofloxacin. In ophthal-
mology, we really don't have such an issue—but you never
know. So you document it.”

Mrs. Hibbert says you sometimes have to fish for an
adverse event that might turn out to be relevant. “You and
your staff have to be of the mindset to ask the subject, How
are you feeling? Has anything changed since you were here
last? ” she says. “The subject won't necessarily report some-
thing to you because he might not think it’s related to the
treatment, so you have to prompt him. Ask about patients’
general health and any medication that might be new.
These may prompt red flags for reportable events.”

In the end, Dr. MacLaren says proper preparation, men-
tally and in your facility, can make the most of the clinical
trial experience. “There are those patients who have no
treatment available for their disease,” he says. “They are go-
ing blind and you can offer them a trial that may help them
preserve their vision, and this is a tremendous opportunity
for them to get involved with. First, however, you have to be
motivated by the research and the notion of understanding
the disease better and helping your patients. Research is a
long-term treatment, not a short-term one, so you need to
ask yourself: Do you really want to do this?” REVIEW
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Treatment Options with
Amniotic Membrane

Michelle Stephenson, Contributing Editor

AM can be used
successfully as
either a graft or a
bandage.
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mniotic membrane has been
Aused in ophthalmology for

two decades for the treatment
of a number of conditions, such as
cicatricial pemphigoid and Stevens-
Johnson syndrome; pterygium; persis-
tent epithelial defects with ulceration;
conjunctival surface reconstruction;
and ocular surface reconstruction in
patients with chemical and thermal
burns. The membrane comprises
three layers: epithelium; basement
membrane; and stroma. AM has an-
ti-inflammatory and anti-microbial
properties and low immunogenicity,
which can be beneficial to the eye. The
possibility of freezing and preserving
sections of the membrane has further
expanded its clinical use.

“Its usage is increasing and can
be divided into two categories,” says
Scheffer Tseng, MD, PhD, medical
director of the Ocular Surface Center
in Miami. “It can be used as a surgical
graft, where the tissue is integrated
into the host, and it can be used as a
biological bandage. When used as a
bandage, the tissue will not be inte-
grated into the host. Instead, it will just
be placed as a temporary dressing.”

When used as a graft, amniotic
membrane provides the scaffold for
re-epithelialization. “In other words,
it is the foundation that skin can grow
onto in cases where tissue has been

lost for whatever reason,” says Darren
Gregory, MD, an associate professor
of ophthalmology at the University
of Colorado School of Medicine. “It
also provides an anti-inflammatory
and anti-scarring effect that minimizes
the buildup of scar tissue. The hope is
to generate new tissue growth rather
than just filling in the injured areas
with scar tissue, because scar tissue
can inhibit proper lid movement and
movement of tears across the eye.”

The anti-inflammatory effect is es-
pecially important in cases of chemical
burn or in patients with Stevens-John-
son syndrome. “In these cases, there is
often intense inflammation that lasts
two to three weeks,” Dr. Gregory says.
“After it subsides, we can see that a
lot of skin has been lost on the surface
of the eye, and those areas fill in with
scar tissue. Once that scarring has set
in, it’s nearly impossible to get rid of
and is a real challenge for patients and
doctors.”

When used as a graft, AM is typi-
cally glued or sutured in place, and
epithelium is expected to grow over
it. When it is used as a bandage, the
epithelium is expected to grow in un-
derneath it rather than over the top.
As healing progresses, the membrane
gets sloughed off like a scab. When
used as a bandage, it tends to degrade
over the course of seven to 14 days.

This article has no commercial sponsorship.
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Figure 1. Amniotic membrane can be used as a graft (A & C are before placement, and B

& D are after) or bandage via Prokera. The top panel is an eye suffering from corneal ulcer
and descemetocele (arrow) following a glaucoma shunt procedure and pseudomonas
infection. After multiple layers of cryopreserved AM, the eye regained vision of 20/70 seven
months later. The bottom panel is an eye developing infective keratitis following
photorefractive keratectomy for myopia with a large corneal epithelial defect, stromal
infiltration and hypopyon despite topical fortified antibiotics. Prokera was placed to reduce
inflammation and promote healing to regain 20/50 vision in two months.

Uses

“When amniotic membrane was first
used in ophthalmology in the late 90s
and became commercially available,
people were trying it for everything un-
der the sun,” Dr. Gregory says. “T use it
with some regularity because it does
help with Stevens-Johnson syndrome.
It is being used more and more in
cases where there is a non-healing
epithelial defect on the cornea, which
can happen for a variety of reasons,
but is usually either associated with
corneal stem cell failure or a neuro-
trophic ulcer where the cornea has
lost sensation because of a neurosurgi-
cal procedure, damage to the nerves
from viruses, or a tumor that has dam-
aged the trigeminal nerve, which pro-
vides sensation to the cornea.”

It has been shown to be success-
ful in treating a variety of conditions.
For example, in a study conducted in

Italy with 12 years of follow-up, 5,349
surgical procedures were success-
fully performed using amniotic mem-
brane patches.! Conditions treated
were corneal ulcers including neuro-
trophic keratitis (2,430); keratitis/en-
dophthalmitis (363); pterygium (343);
post-keratoplasty, glaucoma or cataract
(339); chemical trauma (332); bullous
keratopathy (265); neoplasm of the
ocular surface (239); reconstruction
of the conjunctiva and fornix (154);
corneal degeneration (123); recurrent
epithelial erosion (109); primary and
secondary limbal stem cell deficiency
(78); mucous membrane pemphi-
goid (59); dystrophy (58); mechanical
trauma (25); chronic Stevens-Johnson
syndrome or Lyell’s syndrome (20);
reconstruction of the anophthalmic
cavity (17); physical trauma (16); eyelid
reconstruction (11); dysfunctional tear
syndrome (9); and other (359).
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The success or failure of the treat-
ment was established with one year
of postoperative follow-up. Success
was determined based on the scope
of surgery and the presence of one or
more of the following criteria: resolu-
tion of inflammation; relief of symp-
toms; restoration of regular and stable
corneal epithelium; and restoration of
the structural integrity of the eye.

Partial success was defined as at-
tainment of only two of the above
criteria. Failure was defined as the
absence of all of the above criteria.
Conditions with a 100 percent success
rate included: corneal ulcers includ-
ing neurotrophic keratitis; post-kera-
toplasty, glaucoma or cataract; bullous
keratopathy; corneal degeneration;
dystrophy; mechanical trauma; recon-
struction of the anophthalmic cavity;
eyelid reconstruction; and dysfunc-
tional tear syndrome.

AM treatment failed in the follow-
ing conditions: mucous membrane
pemphigoid (79 percent); chronic Ste-
vens-Johnson or Lyell’s syndrome (62
percent); other (54 percent); recon-
struction of the conjunctiva and fornix
(47 percent); neoplasia of the ocular
surface (33 percent); primary and sec-
ondary limbal stem cell deficiency (32
percent); physical trauma (30 percent);
chemical trauma (24 percent); pteryg-
ium (8 percent); and recurrent epithe-
lial erosions (5 percent).

The study found that the therapeutic
effects after treatment were variable
and were related to the type of patho-
logical condition treated. According
to the study results, “The best results
were obtained when the membrane
was used to control inflammation and
pain. In general, a higher success rate
was attained when membrane trans-
plantation was performed for its key
therapeutic indication, i.e., persistent
epithelial defect with stromal ulcer-
ation in patients with functional limbal
stem cell deficiency. In such cases, the
procedure was able to promote re-epi-
thelialization in the majority of the pa-
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tients and the restoration of a stable
corneal epithelium in ulcers caused
by different pathological conditions.”

The amniotic membrane was
successfully incorporated into the
corneal tissue in some patients, and
membrane fragments remained vis-
ible for several days after surgery.
In these cases, the membrane dis-
played its scaffold-like properties,
as mentioned above, and provided a
healthy and intact basal membrane
on which the patient’s cells were able
to proliferate.

Thomas John, MD, in practice in
Chicago, says AM is now the stan-
dard of care for the treatment of acute
Stevens-Johnson syndrome. Addition-
ally, he has found that amniotic mem-
brane in the treatment of acute toxic
epidermal necrolysis preserves normal
ocular and eyelid surfaces and may
prevent blindness. Dr. John along with
his co-authors published the first two
cases of toxic epidermal necrolysis that
were treated with amniotic membrane
transplantation and described the sur-
gical techniques involved.? The first
was a 6-year-old boy with severe toxic
epidermal necrolysis that developed
after being treated with trimethoprim
and sulfamethoxazole for chronic otitis
media. In this patient, both eyes and
eyelids were affected. He underwent
bilateral lysis of symblepharon and all
adhesions. He then underwent bilater-
al amniotic membrane transplantation
to the entire ocular surface, except the
cornea. Because of the patient’s loss of
eyelid skin, transplantation of amniotic
membrane was performed on all four
eyelids, and transplantation of strips
of amniotic membrane at the eyelid
margins was required. Thirteen years
after bilateral ocular surgery, there was
no symblepharon, good ocular surface
wetting, and 20/20 uncorrected bilat-
eral vision.

The second patient was an 8-year-
old girl with severe toxic epidermal
necrolysis associated with mycoplasma
pneumonia. She had bilateral, diffuse

brane

Figure 2. Cryopreserved amniotic membrane

<

covering the entire ocular surface in acute toxic

epidermal necrolysis with severe eye
inflammation and epithelial sloughing.

keratoconjunctivitis, diffuse corneal
epithelial defects and bilateral sym-
blepharon. Bilateral amniotic mem-
brane transplantation was performed
using a symblepharon ring in the left
eye. In this case, amniotic membrane
transplantation protected both ocular
surfaces and prevented conjunctival
contracture without adhesion of the
eyelids to the ocular surface. Central
vision was preserved, and there was
minimal peripheral corneal vascular-
ization and mild conjunctival scarring
of the tarsal conjunctival surface 34
months postoperatively.

“In these cases, if you don't use am-
niotic membrane in the first 10 to 14
days, the eye can be potentially lost
over time,” Dr. John says. “It also
works well to treat corneal perfora-
tion and for other corneal restoration
procedures, and it can be easily per-
formed in most cases under topical
anesthesia.”

However, it should be noted that,
although it can be used to treat the
conditions noted above, it is not ideal
for all cases. According to Dr. Gregory,
although AM is commonly used for
pterygium surgery, he does not use it
in primary cases of pterygium excision.
The benefit of amniotic membrane
in these patients is that it is a shorter
procedure and is less technically de-
manding for the surgeon. The trade-
off is that the recurrence rate is higher
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when AM is used.

A recently published study identi-
fied risk factors for reproliferation
of pterygial tissue after excision and
graft surgery.® The study included
130 eyes, and recurrence was ob-
served in 20 eyes. The study found
that age younger than 40 years and
AM graft instead of conjunctival au-
tograft were statistically significant
risk factors for recurrence. Addition-
ally, the study found that intraop-
erative mitomycin C application de-
creased the rate of recurrence.

Cryopresered vs. Dehydration

Several processing methods are
used to preserve the membranes for
in-office use. While fresh amniotic
membrane has been shown to be ef-
fective in clinical applications, its use
presents a significant risk of disease
transmission. For this reason, process-
ing methods that preserve its biologi-
cal effectiveness while ensuring safety
are important. One method is cryo-
preservation, which involves quickly
freezing the tissue. It was “developed
to maintain the structural integrity of
the extracellular matrix and the en-
dogenous biochemical functions of the
native amniotic membrane and um-
bilical cord tissues.™ In comparison,
dehydration is a much harsher process
and has been shown to cause protein
denaturation, loss of function and ir-
reparable damage to the ultrastructure
and material properties of the tissue.

Dr. Tseng and his colleagues recent-
ly evaluated how these two different
processing methods affect the struc-
tural integrity and biological composi-
tion of key signaling molecules within
amniotic membrane and umbilical
cord tissues.* In this study, they direct-
ly compared cryopreserved amniotic
membrane and umbilical cord tissues
with dehydrated amniotic membrane/
chorion tissue using biochemical and
functional assays including histological

and histochemical staining, bichincho-



ninic acid, agarose gel electrophoresis,
western blot, ELISA and proliferation
and cell death assays. The researchers
found that cryopreservation retains
the native architecture of the amniotic
membrane/umbilical cord extracellular
matrix and maintains the quantity and
activity of key biological signals present
in fresh amniotic membrane/umbilical
cord, including high molecular weight
hyaluronic acid, heavy chain-HA com-
plex and pentraxin 3. The dehydrated
tissues were found to be structurally
compromised and almost completely
lacked these crucial components.
Cryopreserved tissue requires re-
frigeration and has a limited shelf-
life. “If it is in a bone freezer where
it is -70°, it can be kept for up to two
years, but some specialized freezers
are required,” says Dr. Gregory. “Then,
there is the freeze-dried or dehydrated
form, which doesn’t require any spe-

cialized refrigeration. It can just be
kept on the shelf and used as needed.
You just rehydrate it. The concern with
this form is whether it really retains
all of the hyaluronic acid with a heavy
side-chain protein that provides the
anti-inflammatory effect. The sense is
that the dehydrated form doesn't re-
tain as much anti-inflammatory effect.”

Dr. John calls the future of amni-
otic membrane transplantation bright.
“In terms of the indications, amniotic
membrane covers a huge area that
encompasses the cornea, conjunctiva
and the eyelids,” he says. “Patients,
especially those being implanted with
a premium intraocular lens, have high
expectations, including a high qual-
ity of vision, fewer corneal aberrations
and faster visual recovery. An optimal
visual outcome depends on the ocu-
lar surface. Ocular surface health has
really come to the forefront in oph-

thalmology in recent times, and amni-
otic membrane, especially an in-office
Prokera type of device, is one way
to augment and improve the ocular
surface along with appropriate tear
substitutes before performing cataract
surgery with premium IOL or refrac-
tive surgery, especially in patients who
have severe dry eye or ocular surface-
compromising conditions.” REVIEW

Dr: Gregory has no financial interest
in any companies that produce AM.
Drs. Tseng and John have a financial
interest in Bio-Tissue Inc.
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Endothelial Regeneration:
Help Is on the Way

William C. Stewart, MD, Las Vegas, Lindsay A. Nelson, Goose Creek, S.C., and David D. Eveleth, PhD, San Diego

New therapies
may replace
corneal
transplantation as
the treatment of
choice for patients
with endothelial
cell dystrophy or
dysfunction.

74 | Review of Ophthalmology | November 2015

orneal endothelial disease is a
C serious sight-threatening and

debilitating condition. The cor-
neal endothelium is a single layer of
delicate cells on the inner aspect of
the cornea. Although their complete
function probably remains unknown,
their major role in the eye appears to
be to maintain a dry cornea, relative to
surrounding tissues, which allows for
the cornea’s transparency and useful
visual function.

Typically, a healthy cornea has about
3,000 endothelial cells/mm?in the cen-
tral area.! CECs, or corneal endothe-
lial cells, unfortunately, are lost with
age. This natural reduction rarely pres-
ents a clinical problem unless the loss
of cells is unusually aggressive, such as
in Fuchs dystrophy, or there is excess
cell loss that might occur with trauma,
typically surgical.

As endothelial cell loss worsens, the
remaining cells can typically spread
and cover the exposed portions of the
overlying cornea to maintain visual
function. However, if the cell density
decreases to about 400 cells/mm? then
insufficient cells may be available to ef-
fectively keep the cornea dry.? Corneal
edema then may occur, with associated
visual loss. In addition, epithelial ede-
ma may occur, resulting in a painful,
debilitating foreign body sensation.
Unfortunately, CECs do not naturally

regenerate. When lost, they are gone
forever.

The only routine treatment available
for edema resulting from endothe-
lial cell loss is corneal transplantation.
While this procedure may be effective
in regaining some measure of sight
and relieving pain the post-surgical
follow-up process is long and difficult,
with some patients not achieving their
best vision for some time after trans-
plant. Further, ultimate graft failure
may occur necessitating re-grafting.

Survey data accumulated by Dr.
William C. Stewart (internal data,
PRN PharmaFarm, LLC) has noted
that ophthalmologists perceive a need
for a corneal regeneration product not
just for Fuchs’ dystrophy, but also for
endothelial cell loss associated with
age and with surgical cell loss in com-
plicated cases (See Table, next page).

To date, no pharmaceutical therapy
has been approved by the Food and
Drug Administration to treat this con-
dition, either by preventing CEC loss
or by regenerating the CECs to avoid
transplant surgery. Fortunately, sev-
eral ophthalmic start-up and mid-size
companies have potential pharmaceu-
tical therapies in development that
when available could greatly help pa-
tients and change how corneal failure
is treated.

The purpose of this article is to dis-

This article has no commercial sponsorship.
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THE NUMBER OF DAILY DOSES DECLINES,
BUT THE EFFICACY DOESN'T

ILEVRO® Suspension dosed once daily post-op has been
shown to be noninferior to NEVANACP® (nepafenac ophthalmic
suspension) 0.1% dosed three times daily for the resolution
of inflammation and pain associated with cataract surgery.®?3

One drop of ILEVRO® Suspension should be applied once
daily beginning 1 day prior to cataract surgery through
14 days post-surgery, with an additional drop

administered 30 to 120 minutes prior to surgery.® . 4 :
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INDICATIONS AND USAGE
ILEVRO® Suspension is a nonsteroidal, anti-inflammatory prodrug Patients with complicated ocular surgeries, corneal denervation,
indicated for the treatment of pain and inflammation associated with corneal epithelial defects, diabetes mellitus, ocular surface
cataract surgery. diseases (e.g., dry eye syndrome), rheumatoid arthritis, or repeat
IMPORTANT SAFETY INFORMATION ocular surgeries within a short period of time may be at increased
. risk for corneal adverse events which may become sight threatening.

Contraindications Topical NSAIDs should be used with caution in these patients.
ILEVRO® Suspension is contraindicated in patients with previously Use more than 1 day prior to surgery or use beyond 14 days
demonstrated hypersensitivity to any of the ingredients in the formula post-surgery may increase patient risk and severity of corneal
or to other NSAIDs. adverse events.
Warnings and Precautions e Contact Lens Wear — ILEVRO® Suspension should not be
* Increased Bleeding Time — With some nonsteroidal anti-inflammatory administered while using contact lenses.

drugs including ILEVRO® Suspension there exists the potential Adverse Reactions

for increased bleeding time. Ocularly applied nonsteroidal . .
anti-inflammatory dru%gs may cause i)rllcrpt)egsed bleeding of ocular The most frequently reported ocular adverse reactlogls following
tissues (including hyphema) in conjunction with ocular surgery. Cataract sulrgery oc_E[:ur(rj|ng n azpr_oxmratelx[ 5ft° 10 /‘E)O(fj pat|entts_

e Delayed Healing — Topical nonsteroidal anti-inflammatory drugs }?’fﬁgﬁgj ‘fn?[a%pciﬁ;¥'pr§§£ﬁ?§ean"ésgﬁcﬁﬂgﬁsaoﬁi'f” ocy sensation,

(NSAIDs) including ILEVRO® Suspension may slow or delay healing. -, . . ' N
Concomitant use of topical NSAIDs and topical steroids may increase ~ For additional information about ILEVRO® Suspension, please refer
the potential for healing problems. to the brief summary of prescribing information on adjacent page.

e Corneal Effects — Use of topical NSAIDs may result in keratitis. ] ) ! ) ,
In some patients, continued use of topical NSAIDs may result in Referances: 1. Formulary data provided by Finsonaut lssodiates, LLG, Pathfinderf, June 2014
eplthellal breakdOWn, corneal thinl’]ing, corneal erOSiOI’], corneal . uspension prescribing information. 3. uspension prescribing information.

ulceration or corneal perforation. These events may be sight .
threatening. Patients with evidence of corneal epithelial For more resources for eye care professionals,

breakdown should immediately discontinue use. visit MYALCON.COM/ILEVRO
EVRO}2
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

INDICATIONS AND USAGE
ILEVRO® Suspension is indicated for the treatment of pain and
inflammation associated with cataract surgery.

DOSAGE AND ADMINISTRATION

Recommended Dosing

One drop of ILEVRO® Suspension should be applied to the affected
eye one-time-daily beginning 1 day prior to cataract surgery,
continued on the day of surgery and through the first 2 weeks of the
postoperative period. An additional drop should be administered 30
to 120 minutes prior to surgery.

Use with Other Topical Ophthalmic Medications

ILEVRO® Suspension may be administered in conjunction with other
topical ophthalmic medications such as beta-blockers, carbonic
anhydrase inhibitors, alpha-agonists, cycloplegics, and mydriatics.
If more than one topical ophthalmic medication is being used, the
medicines must be administered at least 5 minutes apart.

CONTRAINDICATIONS

ILEVRO® Suspension is contraindicated in patients with previously
demonstrated hypersensitivity to any of the ingredients in the
formula or to other NSAIDs.

WARNINGS AND PRECAUTIONS

Increased Bleeding Time

With some nonsteroidal anti-inflammatory drugs including ILEVRO®
Suspension, there exists the potential for increased bleeding time
due to interference with thrombocyte aggregation. There have been
reports that ocularly applied nonsteroidal anti-inflammatory drugs
may cause increased bleeding of ocular tissues (including hyphemas)
in conjunction with ocular surgery. It is recommended that ILEVRO®
Suspension be used with caution in patients with known bleeding
tendencies or who are receiving other medications which may
prolong bleeding time.

Delayed Healing

Topical nonsteroidal anti-inflammatory drugs (NSAIDs) including
ILEVRO® Suspension, may slow or delay healing. Topical
corticosteroids are also known to slow or delay healing. Concomitant
use of topical NSAIDs and topical steroids may increase the potential
for healing problems.

Corneal Effects

Use of topical NSAIDs may result in keratitis. In some susceptible
patients, continued use of topical NSAIDs may result in epithelial
breakdown, corneal thinning, corneal erosion, corneal ulceration or
corneal perforation. These events may be sight threatening. Patients
with evidence of corneal epithelial breakdown should immediately
discontinue use of topical NSAIDs including ILEVRO® Suspension
and should be closely monitored for corneal health. Postmarketing
experience with topical NSAIDs suggests that patients with
complicated ocular surgeries, corneal denervation, corneal epithelial
defects, diabetes mellitus, ocular surface diseases (e.g., dry eye
syndrome), rheumatoid arthritis, or repeat ocular surgeries within

a short period of time may be at increased risk for corneal adverse
events which may become sight threatening. Topical NSAIDs should
be used with caution in these patients.

Postmarketing experience with topical NSAIDs also suggests that use
more than 1 day prior to surgery or use beyond 14 days post surgery
may increase patient risk and severity of corneal adverse events.

Contact Lens Wear
ILEVRO® Suspension should not be administered while using contact
lenses.

ADVERSE REACTIONS

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 the rates in the clinical studies
of another drug and may not reflect the rates observed in practice.

Ocular Adverse Reactions

The most frequently reported ocular adverse reactions following
cataract surgery were capsular opacity, decreased visual acuity,
foreign body sensation, increased intraocular pressure, and sticky
sensation. These events occurred in approximately 5 to 10% of
patients.

Other ocular adverse reactions occurring at an incidence of
approximately 1 to 5% included conjunctival edema, corneal edema,
dry eye, lid margin crusting, ocular discomfort, ocular hyperemia,
ocular pain, ocular pruritus, photophobia, tearing and vitreous
detachment.

Some of these events may be the consequence of the cataract
surgical procedure.

Non-Ocular Adverse Reactions
Non-ocular adverse reactions reported at an incidence of 1 to 4%
included headache, hypertension, nausea/vomiting, and sinusitis.

USE IN SPECIFIC POPULATIONS

Pregnancy

Teratogenic Effects.

Pregnancy Category C: Reproduction studies performed with
nepafenac in rabbits and rats at oral doses up to 10 mg/kg/day have
revealed no evidence of teratogenicity due to nepafenac, despite

the induction of maternal toxicity. At this dose, the animal plasma
exposure to nepafenac and amfenac was approximately 70 and 630
times human plasma exposure at the recommended human topical
ophthalmic dose for rats and 20 and 180 times human plasma
exposure for rabbits, respectively. In rats, maternally toxic doses >10
mg/kg were associated with dystocia, increased postimplantation
loss, reduced fetal weights and growth, and reduced fetal survival.

Nepafenac has been shown to cross the placental barrier in rats.
There are no adequate and well-controlled studies in pregnant
women. Because animal reproduction studies are not always
predictive of human response, ILEVRO® Suspension should be used
during pregnancy only if the potential benefit justifies the potential
risk to the fetus.

Non-teratogenic Effects.

Because of the known effects of prostaglandin biosynthesis inhibiting
drugs on the fetal cardiovascular system (closure of the ductus
arteriosus), the use of ILEVRO® Suspension during late pregnancy
should be avoided.

Nursing Mothers

ILEVRO® Suspension is excreted in the milk of lactating rats. It is not
known whether this drug is excreted in human milk. Because many
drugs are excreted in human milk, caution should be exercised when
ILEVRO® Suspension is administered to a nursing woman.

Pediatric Use
The safety and effectiveness of ILEVRO® Suspension in pediatric
patients below the age of 10 years have not been established.

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

NONCLINICAL TOXICOLOGY

Carcinog is, Mutag is, Impairment of Fertility
Nepafenac has not been evaluated in long-term carcinogenicity
studies. Increased chromosomal aberrations were observed

in Chinese hamster ovary cells exposed in vitro to nepafenac
suspension. Nepafenac was not mutagenic in the Ames assay or

in the mouse lymphoma forward mutation assay. Oral doses up

to 5,000 mg/kg did not result in an increase in the formation of
micronucleated polychromatic erythrocytes in vivo in the mouse
micronucleus assay in the bone marrow of mice. Nepafenac did not
impair fertility when administered orally to male and female rats at
3 mg/kg.

PATIENT COUNSELING INFORMATION

Slow or Delayed Healing

Patients should be informed of the possibility that slow or delayed
healing may occur while using nonsteroidal anti-inflammatory drugs
(NSAIDs).

Avoiding Contamination of the Product

Patients should be instructed to avoid allowing the tip of the
dispensing container to contact the eye or surrounding structures
because this could cause the tip to become contaminated by common
bacteria known to cause ocular infections. Serious damage to the eye
and subsequent loss of vision may result from using contaminated
solutions.

Use of the same bottle for both eyes is not recommended with topical
eye drops that are used in association with surgery.

Contact Lens Wear
ILEVRO® Suspension should not be administered while wearing
contact lenses.

Intercurrent Ocular Conditions

Patients should be advised that if they develop an intercurrent ocular
condition (e.g., trauma, or infection) or have ocular surgery, they
should immediately seek their physician’s advice concerning the
continued use of the multi-dose container.

Concomitant Topical Ocular Therapy
If more than one topical ophthalmic medication is being used, the
medicines must be administered at least 5 minutes apart.

Shake Well Before Use
Patients should be instructed to shake well before each use. U.S.
Patent Nos. 5,475,034; 6,403,609; and 7,169,767.
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U.S. Ophthalmologists’ Potential Clinical Use of an Injectable Corneal Regeneration Product (n=56

120

% -

| would consider using a medicine injected intracamerally to
regenerate CECs for:

cuss in brief the current status of the
development of new pharmaceutical
products to treat corneal endothelial
degeneration.

Engineered FGF-1 (Trefoil)

* Background. Engineered fibro-
blast growth factor (eFGF, Trefoil
Therapeutics LLC, San Diego) is a
biologic derivative of the FGF hor-
mone that occurs naturally in the body.
There are 22 different naturally occur-
ring FGFs. They have been developed
for prior indications by several differ-
ent companies including:

e Kepivance (palifermin, FGF-
7) is approved in the United States
to treat mucositis (manufactured by
Swedish Orphan Biovitrum AB, Stock-
holm, Sweden).

e The wild type FGF-1 was clin-
ically tested in dermal wound healing
by Merck.?

e Fiblast Spray (trafermin, FGF-
2) is approved in Japan and China for
wound healing and clinical trials are
ongoing for indications in periodontis
and bone fractures.

® FGF-2 has been clinically test-
ed as an eye drop.*

Recently, Michael Blaber, PhD,
working from his laboratory at Florida
State University, engineered a series

of new FGF-1s (eFGF-1) for the in-
dication of both wound healing and
corneal endothelial regeneration.

e Mechanism. FGF-1, also known
as acidic FGF (aFGF), is a potent and
broad-spectrum mitogenic, chemotac-
tic and survival factor for a variety of
cells that can promote repair and re-
generation of damaged tissues. FGF's
function by binding to high affinity
transmembrane FGF receptors.

Engineered FGF-1 possesses the
following potential clinical advantages:

e increased potency for stimula-
tion of CEC proliferation;

e enhanced stability; and

e prolonged tissue binding, even
to dystrophic tissue.

e Efficacy. In in vitro experi-
ments using rabbit and human CECs,
eFGF-1 stimulated proliferation with
EC50’s up to 100-fold lower than un-
modified (wild type) FGF-1. Prelimi-
nary studies have confirmed the ability
of eFGF-1 to accelerate corneal endo-
thelial regeneration in the cryogenic
injury model in the rabbit (See Figure
1, p.78).

Further research is ongoing to bet-
ter quantitate the efficacy of eFGF-1
and to determine proper dosing levels
(internal data, Trefoil Inc.).

e Adverse events. Hypothetical ad-
verse events based on the pharmacol-

I Fuch’s dystrophy

M Any non-surgical cause, <1,500 cells/mm?
I Severe postop cell loss, <1,500 cells/mm?
M Inflammatory based endothelial cell loss
I Traumatic surgical cases

% Routine use to compensate for any cell loss

ogy of eFGF-1 include angiogenesis
and elevation of intraocular pressure
due to proliferation within the trabec-
ular meshwork. To date these effects
have not been observed in any of the in
vivo ocular dosing development pro-
grams.

Stem-Cell-Based Regeneration

* Background. JCR Pharmaceuti-
cals Co. (Hyogo, Japan) has developed
anovel platform based on human mes-
enchymal stem cells (MSCs) which
has progressed to the clinical study
phase for at least one indication. MSCs
developed by JCR are produced from
bone marrow aspirates collected from
healthy donors. These cells may be
administered to patients without do-
nor-recipient human leukocyte antigen
(internal data, JCR Pharmaceuticals).

In addition, JCR is cooperating with
the Japanese government to develop a
medicine using culture-expanded hu-
man corneal endothelium to regener-
ate this tissue layer. In this project,
gene recombinant technology is used
to cultivate the CECs. As such, this
technique may be useful for the early
treatment of patients who otherwise
would need a corneal transplant (in-
ternal data, JCR Pharmaceuticals).

* Safety. No safety issues have
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Figure 1. Rabbits were subjected to corneal cryogenic injury and treated with a single
intracameral injection of eFGF-1 TTHX 1101 one hour post-injury. Contralateral eyes were
treated with vehicle only. Monitoring of endothelial regeneration via specular microscopy
showsaccelerated regeneration of the endothelium in treated animals.

been noted to our knowledge direct-
ly from transplanting stem cells to
regenerate CECs. However, gener-
ally, stem cells may possess features
similar to cancer cells including: long
duration; relative apoptosis resis-
tance; and replicative capacity for
extended periods of time. In addi-
tion, similar growth regulators and
control mechanisms are involved in
cancer and stem cell maintenance.
Therefore, stem cells potentially may
undergo malignant transformation
which is often believed to be a key
obstacle to their safe use.”

ROCK Inhibitors

* Background. A completely dif-
ferent therapeutic strategy from JRC
is exemplified by a new study test-
ing Rho-associated kinase inhibitors,
or ROCK inhibitors, as stimulators
of CEGCs.5 Although the mechanism
has not been clearly established, this

approach may inhibit endogenous
pathways that limit CEC growth by
altering cell adhesion and attenuat-
ing cell-contact growth inhibition.

In addition, apoptosis may play
an important role in the pathologi-
cal condition of corneal endothe-
lium, such as in Fuchs’ dystrophy
or post-keratoplasty. ROCK inhibi-
tors might suppress CEC apoptosis
caused by myosin light chain phos-
phorylation.

e Safety. Safety issues related
to the use of ROCK inhibitors to
regenerate CECs are unknown.
From ongoing clinical trials with
topical formulations for glaucoma
the major adverse events of most, if
not all, ROCK inhibitors are ocular
hyperemia and inflammation. This
effect most likely results because
of their vasodilator activity. (Asada
K, et al. IOVS 2002;55:ARVO E-
Abstract 2052) (Kakutani K, et al.
IOVS 2002:55:ARVO E-Abstract
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2055) (Kusakabe A, et al. IOVS
2002;55:ARVO E-Abstract 2058)

Magnetic Cell Technologies

* Background. Emmetrope
Ophthalmics Inc. (Key Biscayne,
Fla.) has developed a method for
identifying, isolating and/or en-
riching human CECs. This meth-
od comprises a positive selection
process in which a cell population
containing human CECs is selec-
tively bound with either a positive or
negative affinity reagent relative to
cells other than human CECs (e.g.,
corneal keratocytes, etc.)”

e Efficacy. Initial data has shown
positive efficacy results. Twenty-two
rabbit corneas underwent central en-
dothelial debridement. (Kunzevitz-
ky NJ, et al. IOVS 2002:55:ARVO
E-Abstract 2040) Eyes treated with
human CEC recovered faster than
controls (treated with balanced
saline solution+). At 28 days, the
thickness of human CEC-injected
corneas was comparable to that of
the intact contralateral eye while
control corneas remained thicker.
Histology with immunofluorescence
showed clumps of donor cells re-
populating the stripped endothelial
regions. This pilot study revealed
that injection of magnetic human
CECs may be a safe therapy for the
treatment of corneal endothelial
dysfunction.

* Safety. No acute inflammatory
response was observed in any of the
treated corneas. Cancer is the pre-
vailing safety issue associated with
stem cells and this adverse event is
described more in detail under JCR
Pharmaceuticals, above.

Inflammation Modulators

A number of studies have dem-
onstrated that classical antioxidants
can mitigate CEC loss under condi-
tions of stress, even in cells from
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Fuchs’ dystrophy subjects.

e Sulforaphane (unsponsored).
Sulforaphane (SFN), a naturally oc-
curring isothiocyanate found in cru-
ciferous vegetables, has been shown
to activate endogenous anti-oxida-
tive protective pathways.

Interestingly, SFN acts on a
specific pathway (the Nrf2) that
is known to be down-regulated in
Fuchs™ dystrophy. Treatment of ex
vivo corneas from Fuchs® dystrophy
subjects with SFN prior to peroxide
exposure normalized the antioxi-
dant response, suggesting that this
or similar compounds may be a po-
tential treatment for prevention of
CEC loss.

¢ Efficacy. A study published in
2013 examined the effects of SFN
in Fuchs’ dystrophy. After pretreat-
ment with SFN, oxidative stress was
induced with tert-Butyl hydroperox-
ide (tBHP) in ex vivo Fuchs” dystro-
phy specimens.® Pretreatment with
SFN decreased CEC apoptosis by
55 percent in the unstressed group
and by 43 percent in tBHP-treated
specimens. These results suggest
that targeting Nrf2-ARE pathway
may arrest degenerative cell loss
seen in Fuchs’ dystrophy.®

RTA 408

Reata Pharmaceuticals Inc., (Ir-
ving, Texas) is developing several
novel classes of drugs with tran-
scriptional activity called antioxidant
inflammation modulators (AIMs),
which also activate the biological
transcription factor Nrf2. This pro-
tein controls the body’s production
of hundreds of antioxidative and cy-
toprotective molecules and is associ-
ated with protection against a broad
range of diseases involving inflam-
mation and oxidative stress (internal
data, Reata Pharmaceuticals).

RTA 408 is a member of the syn-
thetic oleanane triterpenoid class of
compounds known to potently acti-

‘ Feature Endothelial Disease

vate the cytoprotective transcription
factor Nrf2. This factor is known to be
down-regulated in Fuchs’ dystrophy.
Reata’s product RTA 408 has been
formulated into a sterile ophthalmic
suspension and is being developed for
prevention of corneal endothelial cell
loss due to cataract surgery.

* Efficacy. In a series of pre-
clinical studies, a topically applied
suspension of RTA 408 was effec-
tive in inducing antioxidative gene
expression in the corneal epithelium
and endothelium as well as reducing
markers of postoperative inflamma-
tion.*

Reata has initiated a Phase II clin-
ical trial (GUARD) to evaluate the
effects of RTA 408 ophthalmic sus-
pension for the prevention of cor-
neal endothelial cell loss in cataract
surgery patients (NCT02128113).'°
No results from this study are pub-
licly available. The potential safety
concerns regarding Nrf2 activation
are unknown.

New pharmaceutical therapies
for corneal degeneration promise to
transform the routine treatment of
corneal endothelial cell loss by pro-
viding treatment that could either
block the degeneration of the en-
dothelial cell or cause regeneration
of the cellular layer. Such therapies
have the potential to replace corneal
transplantation as the treatment of
choice for patients with endothelial
cell dystrophy or dysfunction.

These therapies would provide
better vision for patients by remov-
ing the need for corrections of astig-
matism that follows surgery. These
promising treatments are still early
in development but include: en-
gineered fibroblast growth factor;
corneal stem cells; ROCK inhibi-
tors; and antioxidant inflammation
modulators.

Much research is still required to
develop efficacy and safety data to
satisfy the FDA regarding the com-
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mercialization of these products. In
addition, final formulations need to
be developed consistent with regu-
latory requirements. However, early
indications are that these products
hold much promise for helping an
important segment of suffering oph-
thalmic patients. The goal of being
able to maintain normal vision in
this important group of corneal pa-
tients is coming closer. REVIEW

Dr. Stewart is CEO and medi-
cal director of PRN Pharmaceutical
Research Network LLC, an inter-
national ophthalmic clinical study
management and consulting firm,
as well as PRN PharmaFarm LLC,
which specializes in financing new
ophthalmic start-up companies to
assist towards product commercial-
ization. Ms. Nelson is a research co-
ordinator for both companies. Dr
Eveleth is CEO of Trefoil Thera-
peutics, LLC.. Dr. Stewart is a con-
sultant for Trefoil Therapeutics and
Ms. Nelson has no financial interest.
For information, visit prnorb.com

or prnorb.blogspot.com, or contact
Dr. Stewart at (843) 606-0776; e-

mail: info@prnorb.com.
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AAAHC Study Assays
Key Cataract Metrics

Kris Kilgore, RN, BSN, Grand Rapids, Mich.

A national survey
of ambulatory
surgery centers
describes trends
In surgery time,
staffing and more.

ince its inception in 1999, the
SAccreditation Association for

Ambulatory Health Care In-
stitute for Quality Improvement has
sought to develop standards to ad-
vance and promote patient safety,
quality and value in the ambulatory
setting. The association promotes a
voluntary, peer-based, consultative
and educational survey process to ad-
vance patient care.

One such survey is the “Cataract
Extraction with Lens Insertion” study.
From January to June 2015, 79 ambu-
latory surgery centers nationally par-
ticipated and submitted information
on 2,127 cases. These organizations
perform from 92 to 8,000 procedures
each year, for a total of 163,568 cata-
ract procedures performed annually.

As a nurse administrator of a busy
ophthalmic physician-owned ambula-
tory surgery center, I have used this
report to glean insights that influence
our quality improvement and oper-
ational initiatives. In the data from
the report, our organization was able
to benchmark with 78 other organi-
zations in the areas of perioperative
times; types of anesthesia adminis-
tered and who monitors the patient;
the average staffing per procedure
and hourly wages; and the types of
lenses used and cost of each lens in-
serted.

Perioperative Times

The study provides pre-procedure
times, procedure times and discharge
times for cataract extraction with lens
insertion procedures. These times, for
the most part, are within control of
the organization and can significantly
affect patient satisfaction and opera-
tional efficiency.

The range for pre-procedure times
was 41 to 151 minutes, with a median
and an average of 82 minutes. The
organization with the shortest pre-pro-
cedure time attributes its efficiency to
a few strategies, including dilating pa-
tients soon after they arrive in a private
room adjacent to the reception area
used by its nurses to begin the dilation
process.

Patient discharge times ranged from
7 to 49 minutes, with a median and an
average of 20 minutes. In addition to
having adequate staffing, the organiza-
tion with the shortest discharge time
attributed its efficiency to using topical
anesthesia with minimal sedation, hav-
ing consistent discharge instructions
for all surgeons, keeping patients in
street clothes for the procedure and
streamlining paperwork.

Our organization designs a QI Study
on any area where we are out of the
average or median range and adapt the
best practices to fit our organization.
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REVIEW

YOUR PATIENTS'

SATIS

We perform a re-measurement after
the corrective actions have been given
time to be implemented and tested.
The one area where we have noticed

STARTS WITHA VAR
the most improvement is in the area

of recovery. By adapting the best prac-

@ = p tices, we have been able to discharge
- our patients five minutes sooner than
before our QI Study was conducted.

Anesthesia Usage

The study defines the types of anes-
thesia used, who administers the anes-
thesia and who monitors the patient,
which are all important safety issues
for patients. This information allows
an organization to determine if the
type of anesthesia used affects the pro-
cedure and discharge time from the
facility.

The study indicated that the average
procedure time was lowest when IV
sedation was used along with a peri-
bulbar block. This method reduced

procedure time to a 10 minute average

Increase patlent ﬂOW alld OVEI'a“ (average procedure time for all cases
practlce e"ﬁclency was 13 minutes). It was also noted

in the study that in 51 percent of the

Increase proﬁts. cases anesthesia was administered and

. " monitored by CRNAs, while 41 per-
Val'ltI'OI'IIGS can ShOW YOU hOW! cent of the cases had anesthesia ad-
s . . ministered by an anesthesiologist, who

ee more patients in the same amount then monitored the patient 36 percent

of time without increasing staff. of the time. This information is ben-
Varitronics, the leader in Non-Verbal eficial in providing patient education

when discussing the different anesthe-
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Call Systems sia types and provider qualifications.

four decades, offers the most feature-rich are available

systems on the market today. Our for both new Staffing

custom designed Call Systems will and existing

streamline the way you work so that you gonstruction. In an effort to monitor case costs,

can decrease your patient’s waiting time . staffing plays a large role in the cost
| while increasing your staff's efficiency. = of each procedure. The AAAHC In-

stitute “Cataract Extraction with Lens

=l
Wall panel and pager cal| email, or visit our web site today ,f === = Insertion” study, dated July to De-
to see how easy it is to benefit from { = cember 2014, provides information on
the efficiency of Varitronics’ Call System. S 2000 Wireless System staffing levels and the mix of staff and
hourly wages for various professional
VaprrroNics sall

The median staffing for a cataract

SEE US AT AAO BOOTH #4055 procedure is four RNs, one CRNA,
800.345.1244 » email:varimed@varitronics.com * www.varitronics.com




one LPN/LVN and two technicians. | h e Ve ra I I u g

The median hourly wage for each as

is follows:
e RN - $30/hour C a e n g e

e CRNA - $100/hour

e LPN/LVN - $22/hour .

e Technician - $20/hour re S u | tS a re | n

The study supports the need for .
cross-training and a staff mix that
places the appropriately qualified and
educated person in each job. It also
allows the opportunity to benchmark
hourly wages between your organiza-
tion and that of the participants. All of
these factors enable an organization to
provide quality patient care in a cost-
conscious environment.

Lens Usage and Cost

Finally, another measure that helps .
control cost while maintaining a high = VeraPIUQ has become my

level of patient satisfaction is choosing punctal plug of choice. Design
the correct lens for each patient.

The most common lens used was an features allow easy sizing, C]UiCk

acry]ic model SNG60OWE, with a median insertion an d IO n g er sta b| | |‘ty
price of $134. Fifty-five percent of or-

ganizations reported receiving a rebate B Ot h p a tl e n‘t an d

on the lenses they use, 63 percent con-
sign lenses and 36 percent consign and d (@) C‘to r are p | ease d .”
buy lenses.

This information is useful to an or-
ganization when meeting with ven-
dors and negotiating pricing and con-
signments for the lenses it stocks and i B e
uses.

Quality Improvement

The overall purpose of this study is
quality improvement. The measures in
it are tools which providers can use to Try the VeraPI ug:
assess their care, and the report shares
best practices from organizations that
report exceptional results. REVIEW

Ms. Kilgore is the administrative di- ARERES HERERS S ECTIVES
rector at Grand Rapids Ophthalmol-
ogy Surgical Care Center; and a mem-
ber of the AAAHC. For information lacrivera.com
or to receive the full study text, email
info@aaahc.org.

2500 Sandersville Rd = Lexington KY 40511 USA
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Protecting Your EHR

From Security Breaches

Michelle Stephenson, Contributing Editor

How to keep your

records secure
and what to do in
case of a breach.
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ust like any other database con-

taining demographic information

about a large number of people,
electronic health records are a target
for hackers, and they may become
more of a target in the future as their
use increases.

Michael Chiang, MD, past chair of
the American Academy of Ophthal-
mology’s Medical Information Tech-
nology Committee, says EHR adop-
tion is increasing dramatically. “We
surveyed the AAO membership in
2008, and about 12 percent of ophthal-
mologists were using EHRs,” he says.
“In 2012, we repeated that survey, and
the adoption rate went up to 34 per-
cent. Now in 2015, my guess is that
it’s at least 50 percent to 60 percent.
The point is that, in a relatively short
amount of time, there has been a dra-

matic shift in terms of how doctors are
handling their records. EHRs make
medical data far more accessible than
ever before, but one downside is that
there are more potential risks from
security breaches. Stores like Target
have had tens of millions of customers
credit card data compromised, which
was done using nothing more sophisti-
cated than off-the-shelf malware.” Dr.
Chiang is currently a professor of oph-
thalmology and medical informatics
at the Casey Eye Institute at Oregon
Health & Science University.

He notes that ophthalmologists re-
ally need to take this risk seriously
because security is a shared respon-
sibility. “Most of us use information
systems that are sold to us by vendors,
and it is ultimately our responsibility to
make sure vendors are managing these
risks appropriately and that we and our
staff are using these systems properly,”
he says.

Mary Ann Fitzhugh, vice president
of marketing at Compulink Business
Systems, agrees. “This is a really im-
portant issue for private practices,
and our experience is that they aren’t
nearly as vigilant as they need to be or
are not taking the steps they need to
protect themselves,” she says. “Now
that patient data are online, the genie
is out of the bottle, and providers need
to be aware of who is accessing patient

This article has no commercial sponsorship.
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information and what they’re doing
when they access it. They also need to
ensure that those who don’t have au-
thorized access don't get access. And,
this security mindfulness needs to oc-
cur at several levels, including not only
the strong built-in features we provide
in the software but also the devices
(phone, tablets, wireless access, office
PCs) that staff members are using to
access the EHR. Their EHR vendor
can assist with some of these issues,
but doctors need to stay on top of other
issues, such as the security of the PC
or device they are using to access their
EHR software.”

Anthem’s Experience

On January 29, Anthem, the nation’s
second-largest health insurance com-
pany, detected the breach of a database
containing records for 80 million cus-
tomers and employees. On February
4, Anthem began notifying affected in-
dividuals. Anthem was then named as
a defendant in six separate class action
lawsuits filed in federal courts in Ala-
bama, California, Georgia and Indiana.

According to Anthem, “Cyber at-
tackers executed a very sophisticated
attack to gain unauthorized access to
one of our parent company’s IT sys-
tems and have obtained personal in-
formation relating to consumers and
Anthem Blue Cross and Blue Shield
employees who are currently covered,
or who have received coverage in the
past. The information accessed in-
cludes names, birthdays, social security
numbers, street addresses, email ad-
dresses and employment information,
including income data. No credit card
information was compromised, nor is
there evidence at this time that medical
information such as claims, test results
or diagnostic codes were targeted or
obtained. As soon as we learned about
the attack, we immediately made every
effort to close the security vulnerabil-
ity, contacted the FBI and began fully
cooperating with their investigation.

Our parent company has also retained
Mandiant, one of the world’s leading
cybersecurity firms, to evaluate our
systems and identify solutions based on
the evolving landscape.”

For those whose information was ac-
cessed, Anthem provided credit moni-
toring and identity protection services
free of charge.

Because no actual medical infor-
mation appears to have been stolen,
the breach would not come under the
rules of the 1996 Health Insurance
Portability and Accountability Act,
which governs the confidentiality and
security of medical information.

What Can Vendors Do?

EHR vendors are taking steps to
help protect their clients. According
to Ms. Fitzhugh, features within the
software can secure patient data and
protect against threat. Compulink’s
system includes the following:

* Multiple levels of access controls to
specify access rights to patient data.

e Automatic audit logging, which
tracks, records, and reports on activi-
ties, such as which users have accessed
a patient record and what changes they
made to that record. “Our audit logs
also monitor when protected health
information is exported out of our soft-
ware, such as through printing, or im-
ported into our software,” she says.

e Support data encryption and au-
thentication protocols to ensure the
highest levels of data integrity are
maintained and to control access to
electronic protected health informa-
tion.

* Automatic log-off, where the soft-
ware will “time out” user access to pa-
tient records after a pre-determined
time of inactivity.

e Support for “hashing,” where upon
receipt of electronically exchanged in-
formation by the software from anoth-
er source, we verify that information
has not been altered, she says.

“We also have taken steps to help
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our clients secure physical access to
their EHR systems. We offer Advan-
tage Cloud, a state-of-the-art hosted
solution. This solution allows the client
full access to the software, while we
maintain the network, software and
hardware in our secure and HIPAA-
compliant data center. All connections
to our Cloud solution are encrypted.”

If clients wish to install the software
on their own servers at the practice,
Compulinks IT support group advises
them on the security measures they
need to take, including installing an-
tivirus software and making full use
of the security features of the operat-
ing system. “We also routinely send
security bulletins to our clients of in-
dustry-wide security attacks like the
infamous CryptoLocker Virus,” says
Ms. Fitzhugh.

CryptoLocker is a virus that only
affects Windows PCs, and it holds the
files on your computer hostage. You
are required to pay a fee or lose ev-
erything on your hard drive. The virus
arrives in the form of an email from a
logistics company, like FedEx or UPS,
and users are tricked into opening it. It
causes your computer files to be inac-
cessible. If your files are not backed up,
your only option is to pay the “ransom”
within 100 hours. If you don’t pay,
then you lose all of your files. Ransom
amounts typically range from $100 to
$700.

What Can You Do?

According to Jim Messier, vice presi-
dent of sales and marketing, Medflow
Inc., the safety of the data depends on
the type of security that you have in
place. If you have a client server prod-
uct that sits in your office, someone
can come in and pick up the box and
walk away with it. “If you have this type
of product, you should have encryp-
tion, so that if someone were to take
the server, he wouldn't be able to get
anything important {rom it,” he says.
“On the cloud version of the product,
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there are multiple layers of protection
for information. First and foremost,
you need an electronic certificate from
any device that would access the cloud.
So, one limitation is that you wouldn’t
be able to access your records from the
admirals club at the airport using their
internet computers. The device itself
has to be authenticated to the applica-
tion on the cloud. Of course, you have
the user credentials as the second layer
of protection.”

Additionally, data that resides in the
cloud is also encrypted so that if some-
one breaches the protection that is in
place and obtains information, it would
not be recognizable or downloadable
in human-readable format. “It is im-
portant to make sure that the vendor
has some type of encryption program
in place,” says Mr. Messier. “If it is a
cloud product, it should be with a tier-4
type of hosting company, and the host-
ing companies themselves are held to
a high degree of scrutiny with regard
to what they employ for protection
within their data center itself. Even
with encryption programs, the federal
government has been breached.”

Unfortunately, nothing is 100 per-
cent safe. “There are a lot of clever,
malicious people out there,” says Mr.
Messier. “You can track who has ac-
cessed your data through an audit log.
Any good software will have an audit
log, which will tell you every access
point to the server and to patients’
charts. It will tell you the date, time,
what was accessed and who accessed it.
If someone tried to access something
that he didn’t have roles and permis-
sions for, then that would typically be
noted in an audit log, and the manager
of the system would be able to see that
and either identify that as an internal
member of the organization or some-
one from the outside.”

Whether the manager is someone
inside the office or from a third party
typically depends on the size of the
practice. If the practice has its own IT
staff, then this is something that the IT

staff would be tending to on a regular
basis. “If you are working with a ven-
dor, that might be provided as part of
your software maintenance support,”
says Mr. Messier. “If I'm responsible
for hosting that information, then that’s
part of my software license agreement
that I'm providing you with that kind
of security. If it’s a client server prod-
uct within your walls, then it would be
up to the practice to look at the audit
log regularly or have a third-party IT
company looking at it. Cloud-based
systems have more layers of protection
than in-office systems.”

The Wilmer Eye Institute in Balti-
more has begun using two-factor au-
thentication to authenticate users of
the systems, so users must have their
user name, password and something
else. Michael V. Boland, MD, PhD,
associate professor of ophthalmology
and director of Wilmer’s information
technology, explains: “For example,
they will send you a code on your cell
phone to increase the likelihood that
users are who they claim. For smaller
practices, it is challenging because
you are expected to do all of the same
things with a smaller budget and a
smaller staff. Trying to go it alone in
terms of security becomes risky for
those small practices because you are
not necessarily going to have the best
quality security staff. That’s why out-
sourcing your data storage to some-
one else may be a reasonable thing
to do.

“It is increasingly complicated to
handle security on your own, so the key
message is that you need to get expert
help,” he says. “You can't really do it on
your own anymore. You can outsource
it to a contractor who will help secure
servers that are located at your practice
or you can outsource all of your data
storage and server needs. It has be-
come sufficiently complicated that it is
not a good idea for a small practice to
try to do this on its own.”

Dr. Chiang points out another issue:
keeping passwords secure. “It is very
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important that all of these systems have
passwords, and that all staff members
are setting appropriate passwords and
using them securely,” he says. “In other
words, make sure they are not writing
passwords down on Post-it notes or
sharing their passwords with others.
The recommendation is to use strong
passwords, which means that they are
a mixture of characters, upper and low-
ercase letters and numbers. Don’t use
anything that can be easily guessed like
the name of your children, your birth-
date or words like ‘password.” There
really should be a different password
for every system. Studies have shown
that when you don't use strong pass-
words, it is easier for people to hack
into your system. One tip is to either
spell words backwards or to use pass-
word management software, some of
which can be downloaded for free.
Password management software will
store your passwords and can auto-
matically assign strong passwords.”

What to Do After a Breach

There are typically two types of
breaches. One involves copying data,
while the other is deleting data from
your system. “A breach can cause a
worm or bug in the database,” Mr.
Messier says. “There are forensic com-
panies out there that do that kind of
work, and they may or may not be able
to recover your data. Most of these
breaches that you hear about are just
basically taking copies of the informa-
tion and not deleting it.”

According to Dr. Boland, if you
know that there has been a breach, you
are required to report it. “That doesn’t
necessarily mean that you are going to
be fined or penalized, because these
things happen. You are expected to
have all of the policies and procedures
in place to show that you did every-
thing you could to protect your pa-
tients” information. As is the case with
other ‘bad outcomes,” coming clean is
an important strategy,” he says. REVIEW
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Classic beta blocker adjunctive therapy
for the right patient at the right time3

The concomitant use of two topical beta-adrenergic
blocking agents is not recommended**®

Indications and Usage

ISTALOL® (timolol maleate ophthalmic solution) is a non-selective beta-adrenergic receptor blocking agent indicated in the treatment
of elevated intraocular pressure in patients with ocular hypertension or open-angle glaucoma.

Preservative-free TIMOPTIC® (timolol maleate ophthalmic solution) in OCUDOSE?® (dispenser) is indicated in the treatment of elevated
intraocular pressure in patients with ocular hypertension or open-angle glaucoma. It may be used when a patient is sensitive to the
preservative in TIMOPTIC (timolol maleate ophthalmic solution), benzalkonium chloride, or when use of a preservative-free topical
medication is advisable.

Important Safety Information for Istalol® and Timoptic® in Ocudose®

* Both ISTALOL® (timolol maleate ophthalmic solution) and TIMOPTIC® (timolol maleate ophthalmic solution) in OCUDOSE® (dispenser)
are contraindicated in patients with: bronchial asthma; a history of bronchial asthma; severe chronic obstructive pulmonary disease;
sinus bradycardia; second or third degree atrioventricular block; overt cardiac failure; cardiogenic shock; hypersensitivity to any
component of the product.

The same adverse reactions found with systemic administration of beta-adrenergic blocking agents may occur with
topical administration. Severe respiratory reactions and cardiac reaction, including death due to bronchospasm in
patients with asthma, and rarely death in association with cardiac failure, have been reported following systemic or
ophthalmic administration of timolol maleate.

Patients with a history of atopy or severe anaphylactic reactions to a variety of allergens may be unresponsive to the usual doses of
epinephrine used to treat anaphylactic reactions.

Timolol has been reported rarely to increase muscle weakness in some patients with myasthenia gravis or myasthenic symptoms.
Beta-adrenergic blocking agents may mask signs and symptoms of acute hypoglycemia or certain clinical signs of hyperthyroidism.
Patients subject to spontaneous hypoglycemia, or diabetic patients receiving either insulin or oral hypoglycemic agents, or patients
suspected of developing thyrotoxicosis, should be managed carefully, with caution.

In patients undergoing elective surgery, some authorities recommend gradual withdrawal of beta adrenergic receptor blocking agents
because these agents impair the ability of the heart to respond to beta-adrenergically mediated reflex stimuli.

The most frequently reported adverse reactions have been burning and stinging upon instillation. This was seen in 38% of patients treated
with ISTALOL and in approximately one in eight patients treated with TIMOPTIC in OCUDOSE. Additional reactions reported with ISTALOL
at a frequency of 4 to 10% include: blurred vision, cataract, conjunctival injection, headache, hypertension, infection, itching and decreased
visual acuity.

Please see Brief Summary of Prescribing Information for ISTALOL and TIMOPTIC in OCUDOSE on the following pages.

For the patients who need incremental IOP For the patients who need incremental IOP
reduction in a preservative free form® reduction in a once a day form®

Istalol
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

This Brief Summary does not include all the information needed to use TIMOPTIC®
0.25% AND 0.5% (timolol maleate ophthalmic solution) in OCUDOSE® (DISPENSER)
safely and effectively. See full prescribing information for TIMOPTIC in OCUDOSE.
PRESERVATIVE-FREE STERILE OPHTHALMIC SOLUTION

ina Sterile Ophthalmic Unit Dose Dispenser

TIMOPTIG® 0.25% AND 0.5%

(TIMOLOL MALEATE OPHTHALMIC SOLUTION)

in OCUDOSE® (DISPENSER)

INDICATIONS AND USAGE
Preservative-free TIMOPTIC in OCUDOSE s indicated in the treatment of elevated
intraocular pressure in patients with ocular hypertension or open-angle glaucoma.
Preservative-free TIMOPTIC in OCUDOSE may be used when a patient is sensitive
to the preservative in TIMOPTIC (timolol maleate ophthalmic solution), benzalkonium
chloride, or when use of a preservative-free topical medication is advisable.

CONTRAINDICATIONS

Preservative-free TIMOPTIC in OCUDOSE is contraindicated in patients with (1)
bronchial asthma; (2) a history of bronchial asthma; (3) severe chronic obstructive
pulmonary disease (see WARNINGS); (4) sinus bradycardia; (5) second or third degree
atrioventricular block; (6) overt cardiac failure (see WARNINGS); (7) cardiogenic shock; or
(8) hypersensitivity to any component of this product.

WARNINGS

As with many topically applied ophthalmic drugs, this drug is absorbed systemically.

The same adverse reactions found with systemic administration of
beta-adrenergic blocking agents may occur with topical administration. For
example, severe respiratory reactions and cardiac reactions, including death
due to bronchospasm in patients with asthma, and rarely death in association
with cardiac failure, have been reported following systemic or ophthalmic
administration of timolol maleate (see CONTRAINDICATIONS).

Cardiac Failure: Sympathetic stimulation may be essential for support of the circulation
inindividuals 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
cardia failure. At the first sign or symptom of cardiac failure, Preservative-free TIMOPTIC
in OCUDOSE should be discontinued.

Obstructive Pulmonary Disease: Patients with chronic obstructive pulmonary disease
(e.g., chronic bronchitis, emphysema) of mild or moderate severty, bronchospastic
disease, or a history of bronchospastic disease (other than bronchial asthma or

a history of bronchial asthma, in which TIMOPTIC in OCUDOSE is contraindicated

[see CONTRAINDICATIONS]) should, in general, not receive beta-blockers, including
Preservativefree TIMOPTIC in OCUDOSE.

Major Surgery: The necesstty 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 reflex stimufi. 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. Difficutty 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.

Diabetes Mellitus: Beta-adrenergic blocking agents should be administered with
caution in patients subject to spontaneous hypoglycemia or to diabetic patients
(especially those with labile diabetes) who are receiving insulin or oral hypoglycemic
agents. Beta-adrenergic receptor blocking agents may mask the signs and symptoms

of acute hypoglycemia.

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

PRECAUTIONS

General: Because of potential effects of beta-adrenergic blocking agents on blood
pressure and pulse, these agents should be used with caution in patients with
cerebrovascular insufficiency. If signs or symptoms suggesting reduced cerebral blood
flow develop following initiation of therapy with Preservative-free TIMOPTIC in OCUDOSE,
alternative therapy should be considered.

Choroidal detachment after filtration procedures has been reported with the
administration of aqueous suppressant therapy (e.g. timolol).

Angle-closure glaucoma: In patients with angle-closure glaucoma, the immediate
objective of treatment is to reopen the angle. This requires constricting the pupil. Timolol
maleate has little or no effect on the pupil. TIMOPTIC in OCUDOSE should not be used
alone in the treatment of angle-closure glaucoma.

Anaphylaxis: 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 epinephring used to treat
anaphylactic reactions.

Muscle Weakness: Beta-adrenergic blockade has been reported to potentiate muscle
weakness consistent with certain myasthenic symptoms (e.g., diplopia, ptosis, and
generalized weakness). Timolol has been reported rarely to increase muscle weakness in
some patients with myasthenia gravis or myasthenic symptoms.

Information for Patients: Patients should be instructed about the use of Preservative-
free TIMOPTIC in OCUDOSE.

Since sterility cannot be maintained after the individual unit is opened, patients should
be instructed to use the product immediately after opening, and to discard the individual
unit and any remaining contents immediately after use.

Patients with bronchial asthma, a history of bronchial asthma, severe chronic
obstructive pulmonary disease, sinus bradycardia, second or third degree

* Registered trademark of ATON PHARMA, INC.
COPYRIGHT © 2009 ATON PHARNA, INC.
Al ights reserved

atrioventricular block, or cardiac failure should be advised not to take this product.
(See CONTRAINDICATIONS.)

Drug Interactions: Afthough TIMOPTIC (timolol maleate ophthalmic solution) used
alone has [ittle or no effect on pupil size, mydriasis resulting from concomitant therapy
with TIMOPTIC (timolol maleate ophthalmic solution) and epinephrine has been
reported occasionally.

Beta-adrenergic blocking agents: Patients who are receiving a beta-adrenergic
blocking agent orally and Preservative-free TIMOPTIC in OCUDOSE 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 coadministration of beta-
adrenergic blocking agents, such as Preservative-free TIMOPTIC in OCUDOSE, and oral
or intravenous calcium antagonists, because of possible atrioventricular conduction
disturbances, left ventricular failure, and hypotension. In patients with impaired cardiac
function, coadministration should be avoided.

Catecholamine-depleting drugs: Close observation of the patient is recommended
when a beta blocker is administered to patients receiving catecholaming-depleting
drugs such as reserping, because of possible additive effects and the production of
hypotension and/or marked bradycardia, which may result in vertigo, syncope, or
postural hypotension.

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.

CYP2DG inhibitors: Potentiated systemic beta-blockade (e.g., decreased heart rate,
depression) has been reported during combined treatment with CYP2D6 inhibitors (e.g.,
quinidine, SSRIs) and timolol.

Clonidine: Oral beta-adrenergic blocking agents may exacerbate the rebound
hypertension which can follow the withdrawal of clonidine. There have been no reports of
exacerbation of rebound hypertension with ophthalmic timolol maleate.

Injectable epinephrine: (See PRECAUTIONS, General, Anaphylaxis)

Carcinogenesis, Mutagenesis, Impairment of Fertility: In a two-year oral study

of timolol maleate administered orally to rats, there was a statistically significant
increase in the incidence of adrenal pheochromocytomas in male rats administered
300 mg/kg/day (approximately 42,000 times the systemic exposure following the
maximum recommended human ophthalmic dose). Similar differences were not
observed in rats administered oral doses equivalent to approximately 14,000 times the
maximum recommended human ophthalmic dose.

Inalifetime oral study in mice, there were statistically significant increases in
the incidence of benign and malignant pulmonary tumors, benign uterine polyps and
mammary adenocarcinomas in female mice at 500 mg/kg/day (@pproximately 71,000
times the systemic exposure following the maximum recommended human ophthalmic
dose), but not at 5 or 50 mg/kg/day (approximately 700 or 7,000 times, respectively, the
systemic exposure following the maximum recommended human ophthalmic dose). In
a subsequent study in female mice, in which post-mortem examinations were limited to
the uterus and the lungs, a statistically significant increase in the incidence of pulmonary
tumors was again observed at 500 mg/kg/day.

The increased occurrence of mammary adenocarcinomas was associated with
elevations in serum prolactin which occurred in female mice administered oral timolol
at 500 mg/kg/day, but not at doses of 5 or 50 mg/kg/day. An increased incidence
of mammary adenocarcinomas in rodents has been associated with administration
of several other therapeutic agents that elevate serum prolactin, but no correlation
between serum prolactin levels and mammary tumors has been established in humans.
Furthermore, in adult human female subjects who received oral dosages of up to 60 mg
of timolol maleate (the maximum recommended human oral dosage), there were no
clinically meaningful changes in serum prolactin.

Timolol maleate was devoid of mutagenic potential when tested in vivo (mouse) in
the micronucleus test and cytogenetic assay (doses up to 800 mg/kg) and in vitroin
aneoplastic cell transformation assay (up to 100 meg/mL). In Ames tests the highest
concentrations of timolol employed, 5,000 or 10,000 mcg/plate, were associated with
statistically significant elevations of revertants observed with tester strain TA100 (in
seven replicate assays), but not in the remaining three strains. In the assays with tester
strain TA100, no consistent dose response relationship was observed, and the ratio of
test to control revertants did not reach 2. A ratio of 2 is usually considered the criterion
for a positive Ames test.

Reproduction and fertility studies in rats demonstrated no adverse effect on male
or female fertilty at doses up to 21,000 times the systemic exposure following the
maximum recommended human ophthalmic dose.

Pregnancy: Teratogenic Effects — Pregnancy Category C. Teratogenicity studies with
timolol in mice, rats and rabbits at oral doses up to 50 mg/kg/day (7,000 times the
systemic exposure following the maximum recommended human ophthalmic dose)
demonstrated no evidence of fetal mafformations. Although delayed fetal ossification was
observed at this dose in rats, there were no adverse effects on postnatal development
of offspring. Doses of 1000 mg/kg/day (142,000 times the systemic exposure
following the maximum recommended human ophthalmic dose) were maternotoxic
inmice and resulted in an increased number of fetal resorptions. Increased fetal
resorptions were also seen in rabbits at doses of 14,000 times the systemic exposure
following the maximum recommended human ophthalmic dose, in this case without
apparent maternotoxicity.

There are no adequate and well-controlled studies in pregnant women. Preservative-
free TIMOPTIC in OCUDOSE should be used during pregnancy only if the potential benefit
justifies the potential risk to the fetus.

Nursing Mothers: Timolol maleate has been detected in human milk following oral and
ophthalmic drug administration. Because of the potential for serious adverse reactions
from timolol 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: Safety and effectiveness in pediatric patients have not been established.
Geriatric Use: No overall differences in safety or effectiveness have been observed
between elderly and younger patients.

ADVERSE REACTIONS

The most frequently reported adverse experiences have been burning and stinging
upon instillation (approximately one in eight patients).

The following additional adverse experiences have been reported less frequently with
ocular administration of this or other imolol maleate formulations:
BODY AS AWHOLE: Headache, asthenia/fatigue, and chest pain.
CARDIOVASCULAR: Bradycardia, arrhythmia, hypotension, hypertension, syncope, heart
block, cerebral vascular accident, cerebral ischemia, cardiac failure, worsening of angina
pectoris, palpitation, cardiac arrest, pulmonary edema, edema, claudication, Raynaud's

phenomenon, and cold hands and feet.

DIGESTIVE: Nausea, diarrhea, dyspepsia, anorexia, and dry mouth.

IMMUNOLOGIC: Systemic lupus erythematosus.

NERVOUS SYSTEM/PSYCHIATRIC: Dizziness, increase in signs and symptoms of
myasthenia gravis, paresthesia, somnolence, insomnia, nightmares, behavioral changes
and psychic disturbances including depression, confusion, hallucinations, anxiety,
disorientation, nervousness, and memory loss.

SKIN: Alopecia and psoriasiform rash or exacerbation of psoriasis.

HYPERSENSITIVITY: Signs and symptoms of systemic allergic reactions including
anaphylaxis, angioedema, urticaria, and localized and generalized rash.

RESPIRATORY: Bronchospasm (predominantly in patients with pre-existing
bronchospastic disease), respiratory failure, dyspnea, nasal congestion, cough and upper
respiratory infections.

ENDOCRINE: Masked symptoms of hypoglycemia in diabetic patients (see WARNINGS).
SPECIAL SENSES: Signs and symptoms of ocular iitation including conjunctivitis,
blepharitis, keratitis, ocular pain, discharge (e.g., crusting), foreign body sensation,
itching and tearing, and dry eyes; ptosis; decreased corneal sensitivity; cystoid

macular edema; visual disturbances including refractive changes and diplopia;
pseudopemphigoid; choroidal detachment following filtration surgery (see PRECAUTIONS,
General; and tinnitus.

UROGENITAL: Retroperitoneal fibrosis, decreased libido, impotence, and Peyronie’s disease.
The following additional adverse effects 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: Extremity pain, decreased exercise tolerance, weight loss; Cardiovascular;
Worsening of arterial insufficiency, vasodilatation; Digestive; Gastrointestinal pain,
hepatomegaly, vomiting, mesenteric arterial thrombosis, ischemic colitis; Hematologic:
Nonthrombocytopenic purpura; thrombocytopenic purpura; agranulocytosis; Endocrine:
Hyperglycemia, hypoglycemia; Skin: Pruritus, skin irritation, increased pigmentation,
sweating; Musculoskeletal: Arthralgia; Nervous System/Psychiatric: Vertigo, local
weakness, diminished concentration, reversible mental depression progressing to
catatonia, an acute reversible syndrome characterized by disorientation for time and
place, emotional lability, slightly clouded sensorium, and decreased performance

on neuropsychometrics; Respiratory: Rales, bronchial obstruction; Uragenital:
Urination difficutties.

OVERDOSAGE

There have been reports of inadvertent overdosage with Ophthalmic Solution
TIMOPTIC (timolol maleate 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, and cardiac arrest (see
also ADVERSE REACTIONS).

Overdosage has been reported with Tablets BLOCADREN* (timolol maleate tablets). A
30 year old female ingested 650 mg of BLOCADREN (maximum recommended oral daily
dose is 60 mg) and experienced second and third degree heart block. She recovered
without treatment but approximately two months later developed irregular heartheat,
hypertension, dizziness, tinnitus, faintness, increased pulse rate, and borderline first
degree heart block.

An in vitro hemodlialysis study, using *C timolol added to human plasma or whole
blood, showed that timolol was readily dialyzed from these fluids; however, a study of
patients with renal failure showed that timolol did not dialyze readily.

DOSAGE AND ADMINISTRATION

Preservative-free TIMOPTIC in OCUDOSE is a sterile solution that does not contain
apreservative. The solution from one individual unit is to be used immediately after
opening for administration to one or both eyes. Since sterility cannot be guaranteed after
the individual unit is opened, the remaining contents should be discarded immediately
after administration.

Preservative-free TIMOPTIC in OCUDOSE is available in concentrations of 0.25 and
0.5 percent. The usual starting dose is one drop of 0.25 percent Preservative-free
TIMOPTIC in OCUDOSE in the affected eye(s) administered twice a day. Apply enough
gentle pressure on the individual container to obtain a single drop of solution. If the
clinical response is not adequate, the dosage may be changed to one drop of 0.5 percent
solution in the affected eye(s) administered twice a day.

Since in some patients the pressure-lowering response to Preservative-free
TIMOPTIC in OCUDOSE may require a few weeks to stabilize, evaluation should include
a determination of intraocular pressure after approximately 4 weeks of treatment with
Preservative-free TIMOPTIC in OCUDOSE.

If the intraocular pressure is maintained at satisfactory levels, the dosage schedule
may be changed to one drop once a day in the affected eye(s). Because of diurnal
variations i intraocular pressure, satisfactory response to the once-a-day dose is best
determined by measuring the intraocular pressure at different times during the day.

Dosages above one drop of 0.5 percent TIMOPTIC (timolol maleate ophthalmic
solution) twice a day generally have not been shown to produce further reduction in
intraocular pressure. If the patient’s intraocular pressure is still not at a satisfactory
level on this regimen, concomitant therapy with other agent(s) for lowering intraocular
pressure can be instituted taking into consideration that the preparation(s) used
concomitantly may contain one or more preservatives. The concomitant use of two
topical beta-adrenergic blocking agents is not recommended. (See PRECAUTIONS, Drug
Interactions, Beta-adrenergic blocking agents)
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

This Brief Summary does not include all the information needed to
use ISTALOL® (timolol maleate ophthalmic solution) 0.5% safely and
effectively. See full prescribing information for ISTALOL.

Ista|0|® (timolol maleate ophthalmic solution) 0.5%
Initial U.S. Approval: 1978
STERILE

INDICATIONS AND USAGE

Istalol (timolol maleate ophthalmic solution) 0.5% is a non-selective beta-adrenergic
receptor blocking agent indicated in the treatment of elevated infraocular pressure
(I0P) in patients with ocular hypertension or open-angle glaucoma.
CONTRAINDICATIONS

4.1  Asthma, COPD: Istalol is contraindicated in patients with bronchial asthma;
a history of bronchial asthma; severe chronic obstructive pulmonary disease (see
WARNINGS AND PRECAUTIONS, 5.1,5.3).

42  Sinus Bradycardia, AV Block, Cardiac Failure, Cardiogenic Shock:
Istalol is contraindicated in patients with sinus bradycardia; second
or third degree atrioventricular block; overt cardiac failure (see
WARNINGS AND PRECAUTIONS, 5.2); cardiogenic shock.

43 Hypersensitivity Reactions: Istalol is contraindicated in patients who have
exhibited a hypersensitivity reaction to any component of this product in the past.
WARNINGS AND PRECAUTIONS

51 Potentiation of Respiratory Reactions Including Asthma: Istalol
containg timolol maleate; and although administered topically, it can be absorbed
systemically. Therefore, the same adverse reactions found with systemic
administration of beta-adrenergic blocking agents may occur with topical
administration. For example, severe respiratory reactions and cardiac reactions
including death due to bronchospasm in patients with asthma, and rarely death
in association with cardiac failure, have been reported following systemic or
ophthalmic administration of timolol maleate (see CONTRAINDICATIONS, 4.1).

52 Cardiac Failure: Sympathetic stimulation may be essential for support
of the circulation in individuals with diminished myocardial contractility, and its
inhibition of 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, Istalol should
be discontinued (see also CONTRAINDICATIONS, 4.2).

53  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 Istalol is contraindicated
(see CONTRAINDICATIONS, 4.2)] should, in general, not receive beta-blocking
agents, including Istalol.

54 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.

55  Potentiation of Muscle Weakness: Beta-adrenergic blockade has been
reported to potentiate muscle weakness consistent 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.

56 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 labile diabetes) who are receiving insulin or oral hypoglycemic agents.
Beta-adrenergic receptor blocking agents may mask the signs and symptoms of
acute hypoglycemia.

5.7  Masking of Thyrotoxicosis: Beta-adrenergic blocking agents may mask
certain clinical 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.

58  Contamination of Topical Ophthalmic Products After Use: There
have been reports of bacterial keratitis associated with the use of multiple-dose
containers of topical ophthalmic products. These containers had been inadvertently
contaminated by patients who, in most cases, had a concurrent corneal disease
or a disruption of the ocular epithelial surface (see PATIENT COUNSELING
INFORMATION, 17).

59  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 reflex 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
heartheat 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.

510 Angle-Closure Glaucoma: In patients with angle-closure glaucoma,
the immediate objective of treatment is to reopen the angle. This may require
constricting the pupil. Timolol maleate has little or no effect on the pupil. Istalol
should not be used alone in the treatment of angle-closure glaucoma.

511 Cerebrovascular Insufficiency: Because of potential effects of beta-
adrenergic blocking agents on blood pressure and pulse, these agents should
be used with caution in patients with cerebrovascular insufficiency. If signs or

symptoms suggesting reduced cerebral blood flow develop following initiation of
therapy with Istalol, afternative therapy should be considered.

5.12 Choroidal Detachment: Choroidal detachment after filtration procedures
has been reported with the administration of aqueous suppressant therapy (e.g.
timolol).

ADVERSE REACTIONS

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 the clinical trials of another drug and
may not reflect the rates observed in practice.

The most frequently reported adverse reactions have been burning and stinging
upon instilation in 38% of patients treated with Istalol. Additional reactions reported
with Istalol at a frequency of 4 to 10% include: blurred vision, cataract, conjunctival
injection, headache, hypertension, infection, itching and decreased visual acuity.
The following additional acverse reactions have been reported less frequently with
ocular administration of this or other imolol maleate formulations.

Timolol (Ocular Administration): Body as a whole: Asthenia/fatigue and chest
pain; Cardiovascular: Bradycardia, arrhythmia, hypotension, syncope, heart
block, cerebral vascular accident, cerebral ischemia, cardiac failure, worsening
of angina pectoris, palpitation, cardiac arrest, pulmonary edema, edema,
claudication, Raynaud’s phenomenon and cold hands and feet; Digestive: Nausea,
diarrhea, dyspepsia, anorexia, and dry mouth; Immunologic: Systemic lupus
erythematosus; Nervous System/Psychiatric: Dizziness, increase in signs and
symptoms of myasthenia gravis, paresthesia, somnolence, insomnia, nightmares,
hehavioral changes and psychic disturbances including depression, confusion,
hallucinations, anxiety, disorientation, nervousness and memory loss; Skin:
Alopecia and psoriasiform rash or exacerbation of psoriasis; Hypersensitivity: Signs
and symptoms of systemic allergic reactions, including angioedema, urticaria,
and localized and generalized rash; Respiratory: Bronchospasm (predominantly
in patients with pre-existing bronchospastic disease), respiratory failure,
dyspnea, nasal congestion, cough and upper respiratory infections; Endocrine:
Masked symptoms of hypoglycemia in diabetic patients (see WARNINGS AND
PRECAUTIONS, 5.6); Special Senses: Signs and symptoms of ocular iritation
including conjunctivitis, blepharitis, keratitis, ocular pain, discharge (e.g., crusting),
foreign body sensation, itching and tearing, and dry eyes; ptosis, decreased comeal
sensitivity; cystoid macular edema; visual disturbances including refractive changes
and diplopia; pseudopemphigoid; choroidal detachment following filtration surgery
(see WARNINGS AND PRECAUTIONS, 5.12); Urogenital: Retroperitoneal fibrosis,
decreased libido, impotence, and Peyronie’s disease.

6.2 Postmarketing Experience

Oral Timolol/Oral Beta-blockers: The following additional adverse effects have
been reported in clinical experience with ORAL imolol 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: Extremity pain, decreased
exercise tolerance, weight loss; Cardiovascular: Worsening of arterial insufficiency,
vasodilatation; Digestive: Gastrointestinal pain, hepatomegaly, vomiting, mesenteric
arterial  thrombosis, ischemic  colitis;  Hematologic: - Nonthrombocytopenic
purpura; thrombocytopenic purpura, agranulocytosis; Endocring: Hyperglycemia,
hypoglycemia; Skin: Pruritus, skin iritation, increased pigmentation, sweating;
Musculoskeletal: Arthralgia; Nervous System/Psychiatric: Vertigo, local weakness,
diminished concentration, reversible mental depression progressing to catatonia,
an acute reversible syndrome characterized by disorientation for time and place,
emotional lability, slightly clouded sensorium and decreased performance on
neuropsychometrics; Respiratory: Rales, bronchial obstruction; Urogenital: Urination
difficulties.

DRUG INTERACTIONS

7.1  Beta-Adrenergic Blocking Agents: Patients who are receiving a beta-
adrenergic blocking agent orally and Istalof® 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.

72 Calcium Antagonists: Caution should be used in the co-administration of
beta-adrenergic blocking agents, such as Istalol, 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.

7.3 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
result in vertigo, syncope, or postural hypotension.

74 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.

75  CYP2D6 Inhibitors: Potentiated systemic beta-blockade (e.g., decreased
heart rate) has been reported during combined treatment with CYP2DG inhibitors
(e.., Quinidine) and timolol.

76  Clonidine: Oral beta-adrenergic blocking agents may exacerbate the
rebound hypertension which can follow the withdrawal of clonidine. There have
heen no reports of exacerbation of rebound hypertension with ophthalmic timolol
maleate.

USE IN SPECIFIC POPULATIONS

81 Pregnancy

Teratogenic Effects: Pregnancy Category C: Teratogenicity studies have been
performed in animals. Teratogenicity studies with timolol in mice, rats, and rabbits
at oral doses up to 50 mg/kg/day (7,000 times the systemic exposure following the
maximum recommended human ophthalmic dose) demonstrated no evidence of
fetal malformations. Atthough delayed fetal ossification was observed at this dose

inrats, there were no adverse effects on postnatal development of offspring. Doses
of 1000 mg/kg/day (142,000 times the systemic exposure following the maximum
recommended human ophthalmic dose) were maternotoxic in mice and resulted
in an increased number of fetal resorptions. Increased fetal resorptions were also
seen in rabbits at doses of 14,000 times the systemic exposure following the
maximum recommended human ophthalmic dose, in this case without apparent
maternotoxicity. There are no adequate and well-controlled studies in pregnant
women. Istalol should be used during pregnancy only if the potential benefit justifies
the potential risk to the fetus.

83 Nursing Mothers: Timolol has been detected in human milk following oral
and ophthalmic drug administration. Because of the potential for serious adverse
reactions from Istalol 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.

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

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

OVERDOSAGE

There have been reports of inadvertent overdosage with Istalol resulting in systemic
effects similar to those seen with systemic beta-adrenergic blocking agents such as
dizziness, headache, shortness of breath, bradycardia, bronchospasm, and cardiac
arrest. An in vitro hemodialysis study, using ““C timolol added to human plasma or
whole blood, showed that timolol was readily dialyzed from these fluids; however,
astudy of patients with renal failure showed that timolol did not dialyze readily.
NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility: In a two-year
study of timolol maleate administered orally to rats, there was a statistically
significant increase in the incidence of adrenal pheochromocytomas in male rats
administered 300 mg/kg/day (approximately 42,000 times the systemic exposure
following the maximum recommended human ophthalmic dose). Similar differences
were not observed in rats administered oral doses equivalent to approximately
14,000 times the maximum recommended human ophthalmic dose. In a lifetime
oral study in mice, there were statistically significant increases in the incidence
of benign and malignant pulmonary tumors, benign uterine polyps and mammary
adenocarcinomas in female mice at 500 mg/kg/day, (approximately 71,000 times
the systemic exposure following the maximum recommended human ophthalmic
dose), but not at 5 or 50 mg/kg/day (approximately 700 or 7,000, respectively,
times the systemic exposure following the maximum recommended human
ophthalmic dose). In a subsequent study in female mice, in which post-mortem
examinations were limited to the uterus and the lungs, a statistically significant
increase in the incidence of pulmonary tumors was again observed at 500 mg/
kg/day. The increased occurrence of mammary adenocarcinomas was associated
with elevations in serum prolactin which occurred in female mice administered oral
timolol at 500 mg/kg/day, but not at doses of 5 or 50 mg/kg/day. An increased
incidence of mammary adenocarcinomas in rodents has been associated with
administration of several other therapeutic agents that elevate serum prolactin,
but no correlation between serum prolactin levels and mammary tumors has been
established in humans. Furthermore, in aduft human female subjects who received
oral dosages of up to 60 mg of timolol maleate (the maximum recommended
human oral dosage), there were no clinically meaningful changes in serum prolactin.
Timolol maleate was devoid of mutagenic potential when tested in vivo (mouse)
in the micronucleus test and cytogenetic assay (doses up to 800 mg/kg) and in
vitro in a neoplastic cell transformation assay (up to 100 meg/mL). In Ames tests
the highest concentrations of timolol employed, 5,000 or 10,000 meg/plate, were
associated with statistically significant elevations of revertants observed with tester
strain TA100 (in seven replicate assays), but not in the remaining three strains. In
the assays with tester strain TA100, no consistent dose response relationship was
observed, and the ratio of test to control revertants did not reach 2. A ratio of 2 is
usually considered the criterion for a positive Ames test. Reproduction and fertiity
studies in rats demonstrated no adverse effect on male or female fertiity at doses
up to 21,000 times the systemic exposure following the maximum recommended
human ophthalmic dose.

PATIENT COUNSELING INFORMATION

Patients with bronchial asthma, a history of bronchial asthma, severe chronic
obstructive pulmonary disease, sinus bradycardia, second or third degree
atrioventricular block, or cardiac failure should be advised not to take this product.
(see CONTRAINDICATIONS, 4.1, 4.2) Patients should also be instructed that ocular
solutions, if handled improperly or if the tip of the dispensing container contacts
the eye or surrounding structures, can become contaminated by common bacteria
known to cause ocular infections. Serious damage to the eye and subsequent
loss of vision may result from using contaminated solutions. (sec WARNINGS
AND PRECAUTIONS 5.8) Patients should also be advised that if they have ocular
surgery or develop an intercurrent ocular condition (e.g., trauma or infection), they
should immediately seek their physician’s advice conceming the continued use of
the present multidose container. If more than one topical ophthalmic drug is being
used, the drugs should be administered at least five minutes apart. Patients should
be advised that Istalol® contains benzalkonium chloride which may be absorbed by
soft contact lenses. Contact lenses should be removed prior to administration of
the solution. Lenses may be reinserted 15 minutes following Istalol® administration.
Rx Only
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Personalized Medicine:

Impact on Retina T'herapies

The power of genetically defined targets in the development of
retinal therapies is beginning to bear fruit. VWhere it's headed next.

Thomas A. Ciulla, MD, MBA, Indianapolis

I n his book, The Creative Destruc-
tion of Medicine, Eric Topol, the
well-known physician-author, de-
scribes how wireless sensors in our
bodies, imaging, information technol-
ogy and genomics, will all converge to
“digitize” each of us, and allow per-
sonalized medicine at a lower cost.!
This disruptive convergence will “cre-
atively destruct” medicine, because
many common medical practices will
become obsolete; for example, we
may no longer mass screen for colon
cancer or breast cancer, or mass treat
for hyperlipidemia, but instead screen
or treat those patients that are truly
at risk based on their genetic profile.
This is the basis behind personalized
medicine, and this concept has ar-
rived in retinal treatments.
Personalized medicine was born
in 1997 when the Food and Drug
Administration first approved a mo-
lecularly targeted treatment, IDEC
Pharmaceutical’s rituximab, a mono-
clonal antibody against protein CD20
found on B cells, for the treatment of
CD20-positive B-cell non-Hodgkin’s
lymphoma. The following year marked
the first time the FDA would grant si-
multaneous approval of targeted treat-
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ment, Genentech’s Herceptin breast
cancer therapy, with its companion
diagnostic test, HercepTest, to identify
eligible patients with increased human
epidermal growth factor receptor 2
(HER2).

The era of personalized medicine
in retinal disease was heralded by a
landmark genetic finding. Through-
out evolution, millions of mutations
have accumulated in the human ge-
nome and approximately 12 million of
these sites have been identified. These
variations, known as Single Nucleotide
Polymorphisms (SNPs), are single base
changes in a DNA sequence that occur
relatively frequently in the human pop-
ulation (>1 percent). Genome-wide as-
sociation studies (GWAS) compare the
entire genome from cases to that of
controls to find associations between
SNPs or other genetic variations and
diseases. This approach differs from
the candidate gene approach, in which
variation in pre-specified candidate
genes are compared to phenotypes.
The first successful GWAS occurred
in age-related macular degeneration
and was published in 2005, assessing
116,204 SNPs in 96 AMD patients and
50 controls. This landmark study noted

that a common variant in the comple-
ment factor H gene was strongly as-
sociated with AMD, with individuals
homozygous for the risk allele possess-
ing increased risk of AMD by a factor
of 7.4

The complement cascade of the im-
mune system plays a role in AMD de-
velopment. Complement is involved
in drusen formation;*>” bioactive frag-
ments of complement components
(C3a and C5a) are found in drusen
of patients with AMD, and may in-
duce VEGF expression.? Normally, the
complement cascade detects and de-
stroys blood-borne bacteria. It can be
activated via an antibody-dependent
pathway (the “classical pathway”), or
in an antibody-independent manner
(the “alternate pathway”). C3 is central
to both pathways; when activated, it
leads to generation of membrane at-
tack complex (MAC), which disrupts
invading bacterial membranes. CFH
is a natural inhibitor of C3 activation,
controlling non-specific inflammation.
Genetic variations in CFH can lead to
less effective modulation of comple-
ment pathway activity and may lead to
greater precipitation of complement
protein found in drusen.”

This article has no commercial sponsorship.



INDICATIONS AND IMPORTANT SAFETY INFORMATION

INDICATIONS

@ EYLEA® (aflibercept) Injection is indicated for the treatment
of patients with Neovascular (Wet) Age-related Macular
Degeneration (AMD), Macular Edema following Retinal Vein
Occlusion (RV0O), Diabetic Macular Edema (DME), and Diabetic
Retinopathy (DR) in Patients with DME.

CONTRAINDICATIONS

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

WARNINGS AND PRECAUTIONS

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

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

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

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.

REGENERON

©2015, Regeneron Pharmaceuticals, Inc.,
777 Old Saw Mill River Road, Tarrytown, NY 10591

Discover

trength

IN efficacy

As demonstrated in phase 3 clinical
trials in patients with Wet AMD,
Macular Edema following RVO, DME,
and DR in patients with DME

Choose EYLEA® (aflibercept)

Injection from the start

Learn about EYLEA at EYLEA.us/ro

@ There is a potential risk of arterial thromboembolic events
(ATEs) following intravitreal use of VEGF inhibitors, including
EYLEA. ATEs are defined as nonfatal stroke, nonfatal
myocardial infarction, or vascular death (including deaths of
unknown cause). The incidence of reported thromboembolic
events in wet AMD studies during the first year was 1.8%
(32 out of 1824) in the combined group of patients treated
with EYLEA. The incidence in the DMVE studies from baseline
to week 52 was 3.3% (19 out of 578) in the combined group
of patients treated with EYLEA compared with 2.8% (8 out
of 287) in the contral group; from baseline to week 100,
the incidence was 6.4% (37 out of 578) in the combined
group of patients treated with EYLEA compared with 4.2%
(12 out of 287) in the control group. There were no reported
thromboembolic events in the patients treated with EYLEA in
the first six months of the RVO studies.

ADVERSE REACTIONS

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

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

EYLEA

(aflibercept) Injection
For Intravitreal Injection
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\\EYLEA

(afhbercepl) Injection
For Intravitreal Injection

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 (RV0), Diabetic Macular
Edema (DME), and Diabetic Retinopathy (DR) in Patients with DME.

2 DOSAGE AND ADMINISTRATION

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

incidence of reported thromboembolic events in wet AMD studies during
the first year was 1.8% (32 out of 1824) in the combined group of patients
treated with EYLEA. The incidence in the DME studies from baseline to
week 52 was 3.3% (19 out of 578) in the combined group of patients
treated with EYLEA compared with 2.8% (8 out of 287) in the control
group; from baseline to week 100, the incidence was 6.4% (37 out of
578) in the combined group of patients treated with EYLEA compared
with 4.2% (12 out of 287) in the control group. There were no reported
thromboembolic events in the patients treated with EYLEA in the first six
months of the RVO studies.

6 ADVERSE REACTIONS

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

« Endophthalmitis and retinal detachments

« Increased intraocular pressure

« Thromboembolic events

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

A total of 2711 patients treated with EYLEA constituted the safety
population in seven phase 3 studies. Among those, 2110 patients were
treated with the recommended dose of 2 mg. Serious adverse reacti

Table 3: Most Common Ad Reactions (>1%) in DME Studies
Adverse to Week 52 to Week 100
EYLEA | Control | EYLEA | Control
(N=578) | (N=287) | (N=578) | (N=287)
Conjunctival hemorrhage |  28% 17% 31% 21%
Eye pain 9% 6% 1% 9%
Cataract 8% 9% 19% 17%
Vitreous floaters 6% 3% 8% 6%
Corneal epithelium defect 5% 3% % 5%
inhaocular pressue 5% % 9% 5%
Ocular hyperemia 5% 6% 5% 6%
Vitreous detachment 3% 3% 8% 6%
foreign body sensation 3% 3% 39 3%
in eyes
Lacrimation increased 3% 2% 4% 2%
Vision blurred 2% 2% 3% 4%
Intraocular inf ion 2% <1% 3% 1%
Injection site pain 2% <1% 2% <1%
Eyelid edema <1% 1% 2% 1%

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.

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

2.6 Preparation for Administration. EYLEA should be inspected
visually prior to administration. If particulates, cloudiness, or discoloration
are visible, the vial must not be used. Using aseptic technique, the
intravitreal injection should be performed with a 30-gauge x ¥2-inch
injection needle. For complete preparation for administration instructions,
see full prescribing information.

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

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

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

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

In the wet AMD, RVO, and DME studies, the pre-treatment incidence of
immunoreactivity to EYLEA was approximately 1% to 3% across treatment
groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA
were detected in a similar percentage range of patients. There were
no differences in efficacy or safety between patients with or without

8.1 Pregnancy. Pregnancy Category C. Aflibercept produced embryo-
fetal toxicity when administered every three days during organogenesis
to pregnant rabbits at intravenous doses >3 mg per kg, or every six

doses >0.1 mg per kg. Adverse embryo-fetal
effects included increased incidences of postimplantation loss and fetal
malformations, including anasarca, umbilical hernia, diaphragmatic
hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia,
spina bifida, encephalomeningocele, heart and major vessel defects,
and skeletal malformations (fused vertebrae, sternebrae, and ribs;
supernumerary vertebral arches and ribs; and incomplete ossification).
The maternal No Observed Adverse Effect Level (NOAEL) in these studies
was 3 mg per kg. Aflibercept produced fetal malformations at all doses
assessed in rabbits and the fetal NOAEL was less than 0.1 mg per kg.

tonometry. If required, a sterile paracentesis needle should be
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 exuplents in EYLEA
Hypersensitivity reactions may manifest as severe i

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

Macular Edema Following Retinal Vein Occlusion (RVO0). 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).

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 Admil jon and Patient C
5.2 Increase in Intraocular Pressure. Acute increases in intraocular
pressure have been seen within 60 minutes of intravitreal injection,
including with EYLEA (see Adverse Reactions). Sustained increases in
intraocular pressure have also been reported after repeated intravitreal
dosing with vascular edothelial growth factor (VEGF) inhibitors. Intraocular
pressure and the perfusion of the optic nerve head should be monitored
and managed appropriately (see Dosage and Administration).

5.3 Thromboembolic Events. There is a potential risk of arterial
thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors,
including EYLEA. ATEs are defined as nonfatal stroke, nonfatal myocardial
infarction, or vascular death (including deaths of unknown cause). The

Table 2: Most Ci Ad (21%) in RVO Studies
Ad 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%
:Etcr;‘fs‘gg’ pressure 8% 6% 2% 0%
Corneal epithelium defect 5% 4% 2% 0%
I yn | Vitreous floaters 5% 1% 1% 0%
Ocular hyperemia 5% 3% 2% 2%
:::Jg;gg body sensation 3% 59% 39 0%
Vitreous detachment 3% 4% 2% 0%
Lacrimation increased 3% 4% 3% 0%
Injection site pain 3% 1% 1% 0%
g Information). Vision blurred 1% <1% 1% 1%
Intraocular ir ion 1% 1% 0% 0%
Cataract <1% 1% 5% 0%
Eyelid edema <1% 1% 1% 0%

Less common adverse reactions reported in <1% of the patients treated
with EYLEA |n the CRVO studles were corneal edema, retinal tear,
hyper y, and endc

Diabetic Macular Edema (DME). The data described below reflect
exposure to EYLEA in 578 patients with DME treated with the 2-mg dose
in 2 double-masked, controlled clinical studies (VIVID and VISTA) from
baseline to week 52 and from baseline to week 100.

ion of the lowest dose assessed in rabbits (0.1 mg per kg)
resulted in systemic exposure (AUC) that was approximately 10 times the
systemic exposure observed in humans after an intravitreal dose of 2 mg.
There are no adequate and well-controlled studies in pregnant women.
EYLEA should be used during pregnancy only if the potential benefit
justifies the potential risk to the fetus.

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.

Table 1: Most Common Adverse (21%) in Wet AMD Studies
Active Control
Adverse Reactions (NE::‘ :: 4) (ranibizumab)
(N=595)
Conjunctival hemorrhage 25% 28%
Eye pain 9% 9%
Cataract 7% 7%
Vitreous detachment 6% 6% immunoreactivity.
Vitreous floaters 6% 7% 8 USE IN SPECIFIC POPULATIONS
Intraocular pressure increased 5% 7%
Ocular hyperemia 4% 8%
Corneal epithelium defect 4% 5% days at u
De_lachlmenl of the retinal pigment 3% 2%
epithelium
Injection site pain 3% 3%
Foreign body sensation in eyes 3% 4%
Lacrimation increased 3% 1%
Vision blurred 2% 2%
Intraocular infl ion 2% 3%
Retinal pigment epif tear 2% 1%
Injection site hemorrhage 1% 2% Ac
Eyelid edema 1% 2%
vad Corneal edema 1% 1%
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Regulatory and Payment Issues Surrounding Personalized Companion Diagnostic Testing

There are significant barriers to the development of companion
diagnostic tests, which are so crucial to progress in personalized
medicine. Although 30 percent of all drugs in Phase Il testing rely
on a biomarker to determine which patients respond to the drug,
traditional payment models are misaligned with personalized
medicine diagnostics on several levels.

First, existing coding and payment structures, often structured
years ago, do not accurately describe novel companion diagnostic
tests or their value. For example, if a CPT code already existed for
a similar diagnostic test, it may be poorly aligned with the new
diagnostic test or reimburse far too low to economically facilitate
the test.

Second, the regulatory environment is poorly structured for
integration of a complex and expensive companion diagnostic
test into new treatment paradigms. For example, a diagnostic test
must be Food and Drug Administration-approved before a new
CPT code application can be completed, which is successful only
70 percent of the time, requiring 18 to 24 months, and oftentimes
yielding only modest reimbursement. Consequently, the reim-
bursement is often not sufficient for the cost of the test.

Third, obtaining approval for a new diagnostic test is highly
complex. Oversight of diagnostic tests and medications is handled
by different agencies, which have historically been poorly inte-
grated and involved a complex approval process. Medications are
regulated by the Center for Drug Evaluation and Research, which
reviews new drug applications (NDAs), and the Center for Biolog-
ics Evaluation and Research (CBER), which regulates biologic
agents such as blood products, tissue-based products, therapeu-
tic proteins and vaccines. Diagnostic tests are regulated by the
Center for Devices and Radiological Health (CDRH), which is under
the FDA, and the Centers for Medicare & Medicaid Services, which
is autonomous from the FDA.

Fourth, for in vitro diagnostic products, there are two pathways
leading to approval: the 510K pathway for class II, lower-risk de-
vices; and the premarket approval pathway for higher-risk, class
Il devices. Most screening, diagnostic and prognostic diagnostic
IVDs are class Il, while IVDs to select patients for specific thera-
peutics are class Ill. Consequently, given these complex and differ-
ing pathways, it is difficult to time approval for a new therapeutic

along with its companion diagnostic test.

Furthermore, it is unclear who is responsible for paying for the
tests; the significant costs of these diagnostic tests can be borne
by traditional payers, by patient advocacy or disease-state groups,
as in the case of cystic fibrosis, or by the pharmaceutical compa-
nies who benefit from the successful use of their drug.

Finally, coverage decisions differ somewhat between CMS
and private payers. For CMS, coding and payment processes are
influenced by subspecialty societies, which often protect the inter-
est of their constituents. For private payers, committees, familiar
with therapeutics but not familiar with companion diagnostic tests,
influence these decisions.

In the future, the simplest payment strategy for companion
diagnostics is a bundled payment to the pharmaceutical company.
Companion diagnostic tests influenced more than 60 percent of
critical health-care treatment decisions in 2011, but accounted for
only 2 percent of health-care spending worldwide. Since patient-
specific chemotherapies, or similar agents that are often given
over periods of time, can cost many multiples of the one-time
companion diagnostic test, the pharmaceutical company may be
in the best position to administrate the bundle payments and to
address the appropriateness of competing companion diagnostic
tests.

A payment bundle solves the misaligned payment model for
companion diagnostic testing in several ways. First, the bundle
itself creates value by directly linking the companion diagnostic
test with the treatment, circumventing all of the time and labor-
consuming issues surrounding billing, collection and payment.
Second, by streamlining the reimbursement process, the bundle
promotes testing and subsequent prompt and appropriate treat-
ment, in the patient-specific manner of personalized medicine,
enhancing the quality of care for patients. Third, the bundle
would benefit both the pharmaceutical and companion diagnos-
tic companies, as their products would be more readily adopted
into clinical practice, enhancing the appropriate use of their
products. Finally, this would further stimulate the companion
diagnostic testing industry, enhancing personalized medicine
systematically.

—TA.C.

AMD has an exceedingly strong ge-
netic contribution with about 15 SNPs
accounting for most of the disease risk.*
12 Commercially available tests assess a
cheek swab for SNPs within the four
major metabolic pathways involved
in AMD pathogenesis: the comple-
ment cascade (CFH, CFI, CFB, C2,
C3); oxygen metabolism (ARMS2);

cholesterol metabolism (LIPC, APOE,
CETP, ABCA1); and extracellular ma-
trix (TIMP3, COL8AL). Algorithms
incorporating these SNPs, along with
non-genetic factors, such as age, smok-
ing, fellow-eye status and body mass
index, can assess a patient’s risk for
progression to advanced AMD. "3
Using this approach, Carl Awh,

MD, and associates recently reana-
lyzed data from the Age-Related Eye
Disease Study to derive a personal-
ized medicine approach to nutritional
supplementation in AMD."'* In the
AREDS study, participants were ran-
domly assigned to placebo or dietary
supplementation with antioxidants
(B-carotene, 15 mg; vitamin C, 500
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mg; and vitamin E, 400 IU), zinc (80
mg as zinc oxide and copper 2 mg),
and antioxidants and zinc combined.
Of the 2,258 subjects with category
3 disease, 995 subjects had genetic
information available, and both CFH
and ARMS2 were assessed. The au-
thors concluded, “In this analysis, pa-
tients with no CFH risk alleles and
with one or two ARMS2 risk alleles
derived maximum benefit from zinc-
only supplementation. Patients with
one or two CFH risk alleles and no
ARMS2 risk alleles derived maximum
benefit from antioxidant-only supple-
mentation; treatment with zinc was as-
sociated with increased progression to
advanced AMD. These recommenda-
tions could lead to improved outcomes
through genotype-directed therapy.”™
This genotype-guided approach to nu-
tritional supplementation generated
some controversy, as other experts
have pointed out that AREDS was not
designed to assess this issue, and that
this secondary statistical analysis may
not be appropriate to warrant a change
in current guidelines.'!” Nevertheless,
this personalized medicine approach
to nutritional supplementation rep-
resents an intriguing beginning, with
more research to follow.

Genotype information involving
complement risk alleles has been
shown in one study to correlate with
treatment response in geographic
atrophy. In 129 subjects with geo-
graphic atrophy, Genentech/Roche’s
MAHALO study assessed lampali-
zumab, a monoclonal antibody frag-
ment that inhibits the alternative
complement pathway by binding
to complement factor D. At month
18, a 20.4-percent reduction in geo-
graphic atrophy area progression was
reported in the all-comer, lampali-
zumab monthly arm relative to the
pooled, sham arm. However, in the
complement factor I (CFI) positive
subpopulation, there was an even
greater, 44-percent reduction. Based
on these positive Phase II results,

Genentech/Roche has commenced
Phase III Chroma/Spectri studies of
lampalizumab in geographic atrophy
and will incorporate genotype testing.
Someday, treatment of geographic
atrophy may involve a personalized
medicine companion test for geno-
type-testing in order to select subpop-
ulations of positive responders.

The ultimate form of personalized
medicine in retinal disease involves
genetically altering retinal cells.
Gene therapy in the retina involves
injecting viral vectors that transfect
target cells with DNA to produce
desired proteins. A common viral
vector is the adeno-associated vi-
rus, which does not cause disease.
Gene replacement has been studied
most extensively in Leber’s congeni-
tal amaurosis, an autosomal reces-
sive retinal dystrophy characterized
by severely decreased vision, nys-
tagmus and severely extinguished
electroretinogram within six months
of birth. One group has extensively
studied subretinal gene therapy in
the RPE65 form of LCA using re-
combinant adeno-associated virus 2
(rAAV2) carrying the RPEG5 gene.
Visual function improved in all pa-
tients to different degrees, and cone
and rod sensitivities increased signifi-
cantly in the study eyes but not in the
control eyes; however, photoreceptor
degeneration continued to progress
over the ensuing years, despite the
improved visual acuity.'**!

In wet AMD, two approaches are
currently being studied, an intravit-
real injection and a subretinal injection
of an AAV containing genes encoding
anti-vascular endothelial growth factor
therapies. The secreted extracellular
domain of sFlt-1, a soluble isoform of
the VEGF receptor 1, is a naturally
occurring protein antagonist of VEGF.
Genzyme is studying an intravitreal
AAV2-sFlt-1 injection gene therapy for
the treatment of wet AMD. Avalanche
Biotech is studying single subretinal in-
jection gene therapy for the treatment
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of wet AMD. AAV2-sFlt-1 consists
of the AAV2 vector, which contains a
gene encoding sFlt-1, to eliminate or
limit the need for anti-VEGF injection
therapy. Its recent 12-month Phase
IIa study in wet AMD included 21
subjects in the treatment group and
11 subjects in the control group, all
of whom received two initial monthly
ranibizumab injections, followed by
rescue ranibizumab injections based
on pre-specified criteria. Treated sub-
jects showed better results compared
to control subjects in multiple criteria,
including change in best corrected vi-
sual acuity, change in retinal thickness
and number of rescue injections.

Currently, there are numerous tri-
als assessing gene therapy in retinal
disease including Leber’s hereditary
optic neuropathy; gyrate atrophy; cho-
roidemia; X-linked retinoschisis; and
Stargardt’s disease. In the future, it
is clear that personalized medicine
will dramatically alter the treatment
of retinal disorders. Eric Topols pre-
diction of the creative destruction of
medicine may very well be realized in
the retina specialist’s clinic, in which
genetic information will determine
how best to treat the right patient, at
the right time, with the right therapy,
sometimes even altering the genetic
makeup of the retina to obviate the
need for repeated injection therapy.
This approach may dramatically in-
crease the quality of care while poten-
tially lowering costs. REVIEW

Dr. Ciulla practices in the retina
section of Midwest Eye Institute, 200
West 103rd St. Indianapolis, IN 46290.
Phone: (317) 817 1822; fax: (317) 817
1898. He is a member of the volunteer
clinical faculty at Indiana University
Department of Ophthalmology. He
can be reached at thomasciulla@gmail.
com.

1. Topol EJ. The Creative Destruction of Medicine: How the Digital
Revolution Will Create Better Health Care. 2012, New York: Basic
Books, 2012:303.
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WELCOME to Review of Ophthalmology's Retina Online e-newsletter. Each month, Medical Editor
Philip Rosenfeld, MD, PhD, and our editors provide you with this timely and easily accessible report to
keep you up to date on important information affecting the care of patients with vitreoretinal
disease.

In THE NEWS THE LATEST PuBLISHED RESEARCH

Positive Regulatory with pt for Macular Edema Caused by CRVO

Outcome Reported for 15 evaluate the efficacy and safety of intravitreal aflibercept Injection for the
Iluvien treatment of macular edema secondary to central retinal vein occlusion, the following
Alimera Sciences tnc. recently  randomized, double-masked, Phase 11l trial was performed.
announced the positive
3 1t Included 188 patients with macular edema secondary to CRVO. Patients recelved 1AL
:utcor;c D'I the"ltepcat Use 2 mg (1Al 2Q4) (n=114) or sham Injections (n=74) every four weeks up to week 24,
OEEOUTS. TOr T During weeks 24 to 52, patients from both arms were evaluated monthly and recelved
Intravitreal implant... 1Al 35 needed, or pro re nata (1A 2Q4 + p.r.n. and sham + 1AL p.r.n, ), During weeks
. 52 to 100, patients were evaluated at least quarterly and recelved 1Al p.r.n. The
Allergan R&D Pipeline primary efficacy end point was the proportion of patients who gained =15 letters In
Update; FDA Approves best-corrected visual acuity from baseling to week 24. This study reports week 100

results.
Ozurdex
Allergan Inc. has reported The proportion of patients gaining 215 letters was 56.1% vs. 12.3% (p<0.001} at
updates on its key R&D week 24, 55.3% vs. 30.1% (p<0.001) at week 52, and 49.1% vs. 23.3% (p<0.001) at
pipeline programs, including wieek 100 In the 1Al 2Q4 + p.r.n. and sham + 1Al p.r.n. groups, respectively. The
abicipar pegol (Anti-VEGF mean change fram baseline BCVA was also significantly higher In the 1Al 204 + p.rn.
Darpin) and bimatoprost group compared with the sham + 1AL p.r.n. group at week 24 (+17.3 vs, -4.0 letters;
sustained-release implant for p<0.001), week 52 (+16.2 vs. +3.8 letters; p<0.001), and week 100 (+13.0 vs. +1.5
I letters; p<0.0001). The mean reduction from baseline In central retinal thickness was
QMICOMA.. 457.2 v5. 144,8 pm (p<0.001) at week 24, 413.0 vs. 361.8 pm at week 52 (p=0,546),
and 390.0 vs. 343.3 pm at week 100 (p=0.366) In the IAl 204 + p.r.n. and sham +
And More... AT p.r.n. groups, respectively. The mean number (standard deviation) of p.r.n.
Injections in the 1A1 2Q4 + p.r.n. and sham + AL p.r.n. groups was 2.7 = 1.7 vs. 3.9
= 2.0 during weeks 24 to 52 and 3.3 £ 2.1 vs. 2.9 = 2.0 during weeks 52 to 100,
respectively. The most frequent ocular serious adverse event from baseline to week 100 was vitreous hemorrhage (0.9% vs.
6.8% In the [AI 2Q4 + p.r.n. and sham + 1Al p.r.n, groups, respectively).

To conclude, the visual and anatomic Improvements after fixed desing through week 24 and p.r.n. dosing with moenthly
monitering from weeks 24 to 52 were diminished after continued p.r.n. dosing, with a reduced monitoring frequency from
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patients with vitreoretinal disease.
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Surgery requires discipline. Ex-
pectations for results are high for
both patient and surgeon. Successful
outcomes require not only the use
of specific surgical techniques but
also an understanding of the desires
and aesthetics of the patient as mir-
rored against the potentially achiev-
able and unachievable outcomes.
For example, no surgeon, no matter
how gifted, can turn an 88-year-old
woman into her 28-year-old idealized
self. This article will present specific
techniques for patient expectation
management and then pearls for the
surgical techniques used in blepha-
roplasty.

Expectation Management

1. The preoperative evaluation is
critical. An open conversation re-
garding the desires of the patient
as compared to the “world of the
possible” is critical for a success-
ful procedure. With a mirror and
Q-tip in hand, the likely outcome
of a blepharoplasty, cosmetic or
functional, is presented. Patients
are encouraged to bring old photos
and magazine images to the con-
sultation. This serves as a platform
to discuss what is probable versus
impossible in outcome.

2. The patient is cautioned that
more is less successful with respect to
this procedure, and that a tight eyelid
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may lead to closure and dry-eye is-
sues. If the patient refers to the sub-
brow tissue as excessive, she should
be cautioned that you cannot lift an
eyebrow by lifting the eyelid and any
attempt to do so will “sew the eyelid
to the eyebrow” leading to a nonfunc-
tional and nonaesthetic result.

3. If the patient appears to be un-
satisfiable at the time of the consulta-
tion, the surgeon does have the ability
to say no and decline the opportunity
to operate on the patient. Patients
that are difficult in the preoperative
period do not become easier to man-
age after surgery when the “honey-
moon of good behavior” has ended.
Given the damaging power of social
media used as a weapon by hostile
patients, judgment by the surgeon
preoperatively of the appropriate-
ness of the patient for a procedure
is critical.

4. Establish an appropriate operat-
ing room environment. Our patients
not only have high expectations for
the procedure, they have high expec-
tations for the process. As such, to
the extent possible, a “Four Seasons”
experience should be provided to the
patient. This may involve private pre-
operative areas, kind and caring per-
sonnel, calming music in the operat-
ing suite, warm blankets, organized
postoperative instructions, and even
a get-well card from the operating
room team!
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Surgical Procedures

1. Under intravenous sedation a
50:50 mixture of 2% Xylocaine with
1:100,000 epinephrine, 0.5% Marcaine
with 1:200,000 epinephrine, NaHCO3
and hyaluronidase is injected into the
lateral aspect of each upper lid with a
25 ga. 5/8-inch needle. A single injec-
tion point is used with the needle di-
rected laterally. This lateral orientation
is critical to patient safety in the event
the patient moves her head suddenly.
The circulat-
ing nurse may
gently hold the
patient’s head to remind him not to
move. Once a bleb of 1 cc is injected,
the local solution is wiped across the
eyelid from lateral to medial. This sin-
gle point injection and wipe technique,
“digital diffusion,” allows for dissemi-
nation of the local solution without
tissue distortion and decreases the risk
of bruising by limiting the number of
times the eyelid is injected.

2. The patient is prepped and
draped in sterile fashion. The Beta-
dine is wiped from the face to provide
a clean surface. The undersurface of
the chin is prepped in the event the
patient’s chin requires manual eleva-
tion during the course of the proce-
dure. The head drape is secured mak-
ing sure the brows are not elevated or
under tension by the drape itself.

3. Attention is directed to lighting,
table height and doctor position, en-
suring that the illumination is bright
and that the surgeon is comfortable
without undue stress on her back or
neck. The surgical tray is reviewed to
ensure all equipment needed is avail-
able, additional local anesthetic is
placed on the tray, and sutures are se-
lected, opened and preloaded onto the
needle holders. For an upper blepha-
roplasty a 5-0 silk suture on a P-1 and a
6-0 plain gut on a G-1 are used.

4. The patient is then marked with a
fine-tip marking pen and caliper. Care
is taken to note the position of the
natural or desired lid fold crease. The
initial marking is placed in the desired
crease in the mid-pupillary line. The
remainder of the lid crease incision is
created by either following the natu-
ral and visible lid fold crease or mark-
ing the new crease in a gradual taper
medially and laterally approximately
1 mm closer to the lid margin at each

The enemy of good is the drive for

end point. The lateral aspect of the
incision may extend approximately 1
mm less than the maximal lid crease
height. Care is taken to provide maxi-
mal symmetry.

In a bilateral blepharoplasty, this
marking is performed sequentially on
the right and left eyelid. 0.5 Castrovie-
jo forceps and Brown Adson forceps
are used to delineate the skin to be ex-
cised via a pinch technique. Take care
to ensure that there is no tension on
the eyelid. If the eyelid does not close
in the operating room, it will not close
in the office. Once the amount of skin
to be excised is determined, the mark-
ing pen is used to define the incision.
Take care to ensure that the arc of
the upper lid mark is the same height
laterally and centrally. This ensures
that the patient does not have residual
temporal hooding after the procedure.
Once the incisions have been delin-
eated, the surgeon should stand back
and compare the two incisions for
symmetry. This should include both
the extension and angle of the lateral
incision as well as a visualization of the
tissue that remains behind. The tissue
remaining is more important for sym-
metry than the tissue removed.

5. A 5-0 silk suture on a P-1 needle
is positioned in the central portion of
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the upper lid margin. The lid is placed
on downward tension. Using a #15
Bard Parker blade the skin is incised.
The cutting mode of cautery on blend
and fulgurate at low levels is used to
dissect the skin from the orbicular-
is. The orbicularis is left intact. This
insures that the patient will have full
blink function and not a skeletonized
eyelid postoperatively. Additionally the
plane between the skin and orbicularis
is a bloodless plane.

6. If the pa-
tient requires
diminution of
the medial or central fat pad, a but-
tonhole incision is made through the
medial preseptal orbicularis. A knuck-
le of orbital septum is incised. Pres-
sure on the lid will prolapse both the
medial and central preaponeurotic fat
pads into the surgical field. The fat
pads can be differentiated not only by
location, but by the white coloration
of the medial fat pad and more yellow
coloration of the central fat pad. The
pads are then trimmed as needed to
achieve the desirable cosmetic con-
tour.

7. The skin incisions are then
closed with a running 6-0 plain gut
or nylon suture. The medial end of
the suture is clamped with a curved
hemostat. A single, fine skin hook
is placed at the lateral edge of the
incision and allowed to dangle. This
automatically aligns the wound edges
and distributes the tension equally
across the incision allowing accurate,
rapid closure. The ends are tied and
cut. A combination corticosteroid/
antibiotic ointment is applied. Ice
compresses are applied in recovery
as they are applied in the operat-
ing room as attention is directed
from one eyelid to the other. A vid-
eo of this technique can be seen at:
http://goo.gl/pRkv2v

perfection.




Additional Considerations

1. Surgical expertise takes experi-
ence and practice. It takes a commit-
ment to lifelong learning even when
change is uncomfortable. Surgical
expertise requires an open mind to
change, but also a discerning intellect
that keeps its own counsel regarding
the viability of new ideas.

2. Blepharoplasty is a contour sur-
gery, not a procedure designed to cor-
rect wrinkles.

3. Attempts to dramatically alter
someone’s underlying configuration
may lead to a surgical appearance,
rather than an attractive eyelid.

4. Surgery is subtractive. It does not
correct overall deflation and volume
loss, which are all signs of aging.

5. Surgical overcorrection may lead
to changes that are similar to those of
aging—skeletonization, loss of full-
ness, etc.

6. The enemy of good is the drive
for perfection.

7. The best possible surgical out-
come results from understanding your
patient’s goals and how they compare
with realistic outcomes. Understand-
ing the enduring characteristics of
beauty and attractiveness and the
value of restraint will guide the sur-
geon in the attempt to achieve optimal
results. REVIEW

Dr: Silkiss is chief of the Division of
Ophthalmic Plastic Reconstructive and
Orbital Surgery at the California Pa-
cific Medical Center in San Francisco.
She is an associate clinical professor of
ophthalmology at the University of San
Francisco. She has a private practice
in San Francisco, Palo Alto and the
East Bay. Contact her at 491 30th St.
Ste. 103, Oakland, Calif. 94609; phone:
(510) 763-0881; fax: (510) 763-0907;
email: DrSilkiss@SilkissEyeSurgery.
com; or eyework.com.
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‘Therapeutic Topics

Bring Them to lears
With Your Treatment

New compounds, especially those derived from hyaluronic
acid, may change the game of dry-eye treatment.

Mark B. Abelson, MD, CM, FRCSC, FARVO, George Ousler, Lisa Smith, and Urmila Santanam, PhD

Andover, Mass.

hristian Nestell Bovee, a 19th

century writer known for pithy
epigrams, once wrote, “Tears are
nature’s lotion for the eyes. The
eyes see better for being washed by
them.” However, as clinicians know,
nature’s lotion doesn’t always appear
for everyone, and it’s striking how
something as seemingly ordinary as
tears, or the lack thereof, can be the
bane of existence for so many in-
dividuals. To help these sufferers,
clinicians and companies have pro-
vided compounds to replace what is
lacking on the ocular surface, though
these solutions only go so far; there
are only a limited number of poly-
mers that could be accepted as com-
ponents of these products because
the construction of a tear substitute
must comply with the U.S. Food and
Drug Administration monograph.
Therefore, using a new component
would first require proof of its ef-
ficacy, which is often a lengthy pro-
cess. However, help is on the way, as
studies are showing that hyaluronic
acid and its modified forms can sig-
nificantly increase the benefits of ar-
tificial tear products. In this month’s
column, we take a look at artificial
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tears, focusing on the ongoing refine-
ment of formulations, active compo-
nents, improved lubricants and the
pursuit of an optimal ocular surface
tear substitute.

The Scope of the Problem

Keratoconjunctivitis sicca or dry—
eye disease is a condition affecting
nearly 5 million Americans over the
age of 50, the main causes of which
are manifold. Dry-eye disease has
often been oversimplified as being
characterized by a deficiency of the
tear film' that leads to ocular burn-
ing, stinging, foreign body sensation
or blurred vision, since the use of
replacement tear substitutes does
account for the majority of the rec-
ommended therapies. It can vary in
severity from mild discomfort to a
more severe loss of visual function,
pain and light sensitivity. The col-
lected combination of one or more
of these symptoms leads to a poten-
tially profound lowering of quality
of life. While Restasis is helpful in
some patients by virtue of its anti-
inflammatory effect, tear substitutes
offer only periodic, short-lived relief.

Although we have learned a great
deal about the pathophysiology of
dry eye, its treatment still challenges
us, and what we perhaps considered
to be a simple shortage of ordinary
tears is in fact a far more complex
issue. Despite efforts to develop se-
cretagogues, anti-inflammatories and
other tear modulators, we still—sur-
prisingly—rely on the symptomatic
relief offered by tear substitutes as
one of the primary means of dry-eye
management.

Artificial Tears

While browsing through the aisles
in a drug store, a patient is confront-
ed with an abundance of over-the-
counter artificial tear options (See
box, p. 105). Further options include
non-preserved, single-use products.
While preservative-containing prod-
ucts offer safety and a cost-saving
benefit, preservative-free options
avoid the potential for irritation and
other adverse effects of preservatives
and are more suitable for dry-eye
patients who require a greater fre-
quency of instillation (more than six
times each day). Additional options

This article has no commercial sponsorship.



include ointments—or products with
a high viscosity that cause blurring
and are typically used at nighttime—
and those with a low viscosity that
are used during the day. This usually
means that most patients require two
types of products, adding to the con-
fusion. The vast assortment of avail-
able products often requires multiple
rounds of trial and error before pa-
tients can find those best suited to
them.

The first tear substitutes in mod-
ern times were saline-based isotonic
or hypotonic solutions. These, unfor-
tunately, had poor distribution over
the ocular surface and low retention
time, producing only momentary re-
lief and requiring very frequent ad-
ministration. Another group of tear
substitutes included natural or syn-
thetic polymers like methylcellulose
derivatives, polyethylene glycol and
polyvinyl alcohol which, due to their
higher viscosity, contributed to a bet-
ter retention time. A third group of
tear substitutes included lipid emul-
sions that increased retention time,
reduced evaporation from the ocular
surface and improved the stability of
the lipid layer.

Ingredients in artificial tear prod-
ucts have been shown to have differ-
ent effects on comfort and on signs of
dry eye. These effects, however, are
mostly short-lived, providing relief
from discomfort for a mere 10 or
20 minutes, and therefore requiring
repeated instillations. One way to ad-
dress this issue is by modulating drop
viscosity, as a product with a higher
viscosity will tend to have a longer
retention time on the ocular surface.
Conversely, if it’s too viscous, a drop
of it can cause blurring or lid-caking.
A measure of the importance of this
issue is reflected in the hundreds of
patents issued in recent years cover-
ing manufacturing of tear substitutes
within a specific viscosity range or
with other specific physical prop-
erties relating to viscosity.? Refine-

Over-the-Counter Tear Options

Artificial Tears (Akorn)

Refresh Celluvisc (Allergan)

Clear Eyes CLR (Prestige Brands
Holdings Inc.)

GenTeal (Alcon)

Hypotears (Alcon Novartis)

Isopto Tears (Alcon)

Lacri-Lube S.0.P. (Allergan)

ments of drop formulations with the
aim of achieving optimal viscosity are
ongoing. Of these, hyaluronic acid-
based products have been a focus
in many dry-eye trials, and there’s
reason to believe they might be the
best of the viscous additives. These
should soon to be available by pre-
scription or over-the-counter.

Let’s take a deeper look into hyal-
uronic acid and its viscoelastic prop-
erties, and see how these properties
can provide for positive outcomes in
dry-eye treatment.

Hyaluronic Acid

Hyaluronic acid is a naturally oc-
curring polysaccharide that’s ubiq-
uitous in humans and other animals.
What makes HA such an ideal lubri-
cant is that it is amphipathic, with
both hydrophobic and hydrophilic
traits. This amphipathic nature yields
a unique biological behavior. Hun-
dreds of monosaccharide rings are
linked to form a planar hydrophobic
surface, acting like a long-chained
fat molecule—energetically happiest
when stacked and away from aque-
ous environments. At the same time,
the sugars have acid side-chains pro-
jecting laterally, creating a hydro-
philic edge stabilized by a crowd of
adoring water molecules. The HA
monomers are like ribbons in which
the face of the ribbon is the hydro-
phobic domain, and its edges are the
hydrophilic domain. This combina-

November

Oasis Tears (Oasis Medical)
Opti-Free (Alcon)

Optive (Allergan)

Refresh Tears (Allergan)
Soothe (Bausch + Lomb)
Systane (Alcon)
TheraTears (Akorn)

Visine Tears (J&J)

tion of features gives it its viscoelas-
ticity, its capacity to retain water and
its ability to occupy a large volume at
a relatively low concentration. They
also allow it to act as a selective per-
meability barrier where small mol-
ecules can diffuse through it at faster
rates than larger molecules.?

Therapeutic uses of HA abound in
many branches of science and medi-
cine. HA is used for intra-articular
injections to replace synovial fluid in
patients with osteoarthritis, to con-
trol post-surgical adhesions and pre-
vent scar formation, and to promote
wound healing. It’s better-tolerated
than collagen injections when cross-
linked preparations are injected into
the skin to aesthetically treat wrin-
kles.? Three-dimensional tissue cul-
ture using HA-containing scaffolds
enhances tissue growth and differ-
entiation and is now the foundation
of many types of tissue engineering
and drug-delivery applications.*® HA
preparations are of course useful in
ophthalmology due to the viscosity of
HA, a property that helps conserve
spatial orientations of ocular tissues
during surgery.® These unique visco-
elastic characteristics, as well as its
tolerability and biodegradability, al-
low for numerous potential applica-
tions, including the use of HA as an
active ingredient in tear substitutes.
But is it inert or is it actually pharma-
cologically active?

The viscoelasticity of HA-based
formulations allows for better tear
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Table: HA and modified-HA Artificial Tear Products

. . ClinicalTrials.gov
Product (Company) Active Ingredient Notes Status Identifier
f . Phase Il completed
Vismed 0.18% Sodium Hyaluro- ; ; ’
; Preservative free marketed in U.K., Europe | NCT00599716
(TRB Cemedica) nate 0 e
Vislube : q Marketed in Europe,
(TRB Cemedica) 0.18% SH solution Preservative free T NCT01363414
Hylabak or Hyabak A /e ; Marketed in Russia,
(Spectrum Thea ggg’l:/ b Hyaluronic Acid EL%SSerr‘]’g:g’?régee Lebanon, Argentinaand | -
Pharmaceuticals) P Germany
n Active control in Phase Phase Ill completed,
Hyalein 0.1% SH Il study marketed in Japan NCT00885079
Opticalm Also contains :
(Omega Pharma) 0.2% SH 0.2% Hypromellose Marketed in Europe )
Hylovis ; . Marketed in Europe, )
(TRB Cemedica) 0.18% SH solution Preservative free Australia and Asia
Blink Tears 0.25% Polyethylene HA listed as inactive Approved, Phase ¥ NCTO1061268
(Abbott) Glycol ingredient P
Rejena (sponson) 0.18% HA Data considered Notapproved by FDA | NDA 22-358
JDE-001 Thiolated carboxy-methyl | Designed to improve tear- ~ )
(Jade Therapeutics) HA film stability Pre-IND Stage
} : Possibly improves
gglﬁliﬁno(psfgﬂ‘g”“afu) Modified HA residence time and tear- | Phase Ill ongoing NCT02205840
9 film stability

stability, longer retention time and
improvement of dry-eye symptoms,
all of which have made it benefi-
cial in the management of dry eye.
A review of the positive outcomes
brought on by different artificial
tears showed increasing improve-
ments in the percentage change in
rose bengal scores of 25.9 +18.4 with
saline, 38 +20.7 with polyacrylic acid
and 41.8 £16.3 with hyaluronic acid
products.® A comparative study re-
vealed that HA formulations provid-
ed superior ocular comfort relative
to other viscous comfort agents like
hydroxypropyl methylcellulose and
carboxymethyl cellulose by enhanc-
ing tear-film stability, retaining tear
volume and lubricating the ocular
surface.” In a separate study, sodium
hyaluronate was well-tolerated and
improved moderate dry-eye symp-

toms more rapidly than carboxy-
methyl cellulose-based artificial tear
formulations.’

The 0.1% concentration of HA has
been the most extensively studied in
artificial tears. Patients treated with
0.1% HA for four weeks had statis-
tically significant relief from burn-
ing and improved rose bengal stain-
ing compared to those treated with
1.4% polyvinyl alcohol in a crossover
study.” A 28-day treatment with 0.1%
HA solution was also reported to re-
duce epithelial cell damage assessed
by rose bengal staining, to improve
Schirmer’s scores and to decrease oc-
ular burning and grittiness.'” Instilla-
tion of 0.18% HA for periods of sev-
en or 14 days was found to improve
lissamine green staining and a global
symptom frequency score.' Long-
term use of 0.15% sodium hyaluro-
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nate-containing artificial tears has
been shown to reduce ocular surface
damage in dry-eye patients, with no
treatment-related adverse events.'?
Recently, HA has been used as a
combination product, or dual poly-
mer (in conjunction with hydroxy-
propyl guar, a mucomimetic poly-
mer). A study from Alcon Research
showed that formulations combining
HA and hydroxypropyl guar could
provide synergistic benefits in im-
proving ocular surface hydration
and decreasing friction.” These HA
products appear to function as more
than just ocular lubricants, since they
also exert pharmacological effects on
the ocular surface.

While there are as yet no FDA-
approved tear substitutes with HA-
derived active ingredients, a host of

(continued on page 131)
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Your Surface

Ablation Technique

Expert tips on how to get the best outcomes possible when a
patient is a good candidate for surface ablation.

Walter Bethke, Managing Editor

hough LASIK is the most popular

laser refractive surgery procedure,
surgeons” concerns about ectasia and
some patients’ desire to avoid a flap
have led to surface ablation retain-
ing a healthy number of fans. And, as
they do with other surgeries, surgeons
are constantly analyzing their surface
ablation techniques to see if they can
improve them. Here, expert refractive
surgeons outline aspects of their sur-
face ablation protocols that they feel
enhance their outcomes.

The Right Patient

Surgeons say that, depending on
your readiness to perform surface abla-
tion, patient inclusion criteria can vary.

William Wiley, MD, assistant clinical
professor of ophthalmology at Univer-
sity Hospitals/Case Western Univer-
sity, says he’s more apt to reserve sur-
face ablation for certain patients. “I like
surface ablation, but if I can do LASIK
or—for a patient with high myopia—
an ICL, I prefer to do either of those,”
he says. “The main reason I would do
surface ablation would be for thinner
corneas with milder prescriptions.
Also, if a cornea is borderline suspi-

This article has no commercial sponsorship.

All images: Elizabeth Hofmeister, MD

cious for keratoconus, or the patient
has slightly irregular topographies, I'd
prefer not to perform vision correction.
However, in some cases involving a
highly motivated patient with just one
thing that might be slightly suspicious,
such as slight inferior steepening and a
mild prescription, we’d discuss surface
ablation. I would also discuss the risk
of ectasia, and that the patient might
need to be followed over time. We'd
also plant the seed for the possibility of
cross-linking for corneal strengthening
after six months.”

Austin, Texas, refractive surgeon
Steven Dell says that, though dry-eye
concerns might push some physicians
in the direction of recommending sur-

The Amoils brush can be useful when you
need a large treatment area, surgeons say.

face ablation to certain patients, he
doesn’t subscribe to that notion. “We
don’t automatically do surface abla-
tion in patients in whom we fear dry
eye,” he says. “I don't think dry eye is
less common with PRK than it is with
LASIK. In data on around 32,000 pa-
tients at [the U.K.s] Optical Express,
Dr. Steve Schallhorn found dry eye
to be less common with LASIK than
PRK postop. So, for us, the threat of
dry eye isn't a reason to go to surface
ablation in a patient who would other-
wise be a candidate for LASIK.”

In an interesting juxtaposition from
most surgeons’ experience, in the U.S.
Navy, PRK is actually more popular
than LASIK, mainly because of pa-
tient choice. “Fifty-five percent of
our procedures are PRK,” says Capt.
Elizabeth Hofmeister, MD, a refrac-
tive surgeon who practices at the Naval
Medical Center in San Diego. “Forty-
four percent are LASIK and just un-
der 1 percent are ICL. We do a lot
of surface ablation. It usually comes
down to patient choice—they've done
some research and heard the informa-
tion in our informed consent process
and they decide which procedure they
want. Depending on what we find in
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their preoperative exam, however, we
may steer patients toward PRK. One
big patient category that we steer to-
ward PRK consists of individuals with
corneal scars. If the scar is deep or
prominent enough, we're concerned
that that might be a place for vertical
gas breakthrough during the creation
of the femtosecond LASIK flap. Also,
we operate on very young patients—in
their early 20s—and we try to avoid
performing any kind of corneal refrac-
tive surgery on anyone we think might
have keratoconus. However, if they
have questionable topography but it’s
not at the point where you could even
make a diagnosis of forme fruste kera-
toconus, we'll steer them toward PRK.
Otherwise, beyond those indications,
it’s up to the patient to decide.”

Intraoperative Tips

Surgeons say you can have success
with different methods of epithelial
debridement to start the procedure.

Dr. Hofmeister says the Navy’s
centers have settled on debridement
with a rotating brush. “Years back, we
did studies on different methods of
epithelial removal, and what we de-
cided on as being the best, most reli-
able method was the rotating Amoils
brush,” she says. “It’s rare that we’ll
do alcohol debridement, and we don’t
have the capability to do a laser epi-
thelial removal that would get a large
enough area of epithelium to incorpo-
rate the large-zone treatments we like
to use—it would be limited to a 6-mm
zone. We tend to use the 9-mm brush
head for all our patients. We know that
we might not quite need 9 mm for
our myopes, but you definitely need it
when treating a low hyperope.”

Dr. Dell, however, gets the best re-
sults with alcohol debridement. “We
place a well over the desired optical
zone and irrigate some alcohol solu-
tion, 20% ethanol, onto the cormea for
about 30 to 35 seconds,” he explains.
“The epithelium comes right off. Note

An ice-pack mask placed over the eyes from time to time during the postop period
following a surface ablation procedure can help reduce swelling and decrease
postoperative pain until the eye has had a chance to recover.

that there will be a little bit of seepage
of the alcohol beyond the confines of
the well, so you'll end up with a slightly
larger epithelial defect than the size of
the well. For example, using a 7.5-mm
well would result in an 8-mm defect.
This is nice because it allows you to
titrate the defect. If I'm treating a low
prescription, such as less than a diopter
of myopia, I really don't need a huge
epithelial defect, so I can use a smaller
well. Having a smaller defect speeds
the healing process. The rationale be-
hind this is that the so-called transition
zone beyond the 6-mm optical zone
isn’t important when you have a very
low correction and the difference be-
tween treated and untreated cornea
isn’t particularly significant.

“If you're treating a very high pre-
scription, however,” Dr. Dell contin-
ues, “you don’t want an abrupt transi-
tion zone between treated cornea and
untreated peripheral cornea. In those
cases, the optical zone and the transi-
tion zone are both very important. In
those cases, we’d tend to use a larger
epithelial defect diameter. Whichever
size well you use, after you remove the
epithelium it's important that you wick
away the alcohol and don't let it get on
the conjunctiva, because it can be very
irritating to the patient.”

Dr. Wiley sometimes uses the la-
ser scrape technique referred to by
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Dr. Hofmeister, but says, “We've seen
some variable responses due to irreg-
ular epithelium in which the stroma
is ablated along with the epithelium,
causing unexpected outcomes or re-
fractive surprises.” He says he prefers
to use the alcohol technique. Recently,
however, he’s been incorporating a
new device from Israel’s Orca Surgical
called Epi Clear. The device is used
for a procedure the company is billing
as epithelial Bowman’s keratectomy.
“EBK preserves Bowman’s membrane
prior to laser ablation,” Dr. Wiley ex-
plains. “Of course, when you laser the
cornea you laser through Bowman’s,
but in the periphery Bowman’s will
still be intact. By preserving Bowman’s
there, it’s thought that, when the epi-
thelium regrows, it grows in more of a
lamellar, regular fashion that could re-
sult in faster healing. We haven't done
enough eyes to see if that theory is cor-
rect, but it looks promising. The way
the Epi Clear works is it scrapes across
the cornea with two parallel plastic
blades. One of the blades is a little low-
er than the other, allowing it to remove
epithelial cells in a controlled manner.
The cells slide up off the cornea and
between the two blades. The blades
are designed to be sharp enough to
remove epithelium but dull enough to
not penetrate Bowman’s. Its a single-

use blade head.”
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Refractive surgeons also make sure to take steps to re-
duce the risk of haze postop. “The naval centers vary, but
most try to rapidly cool the cornea as soon as the refractive
ablation is completed,” says Dr. Hofmeister. “Some use a
chilled Merocel sponge, some use chilled BSS. At our cen-
ter, since our rooms are so cold, we use room-temperature
BSS after the ablation, and this might reduce the risk of
haze. We also use mitomycin-C on many of our PRK pa-
tients, an off-label use of the drug. We use 0.1 mg/ml for
a duration of 15 seconds, followed by copious rinsing with
BSS.” Drs. Dell and Wiley use MMC for all of their abla-
tion cases. “It's been many years since I've seen a case of
haze,” avers Dr. Dell. “We saturate a round corneal light
shield sponge with 0.02% mitomycin and place it on the
cornea, and the surface tension will keep it on the eye for
the 12 seconds we need it to be there. Afterward, we irri-
gate it away with 10 cc of BSS.”

Postop Pain Control

Though PRK doesn't stand for Painful Refractive Kera-
tectomy, there are some patients who might disagree for
the first couple of days postop. Here are some ways to con-
trol PRK’s sometimes considerable discomfort.

Dr. Hofmeister takes several measures. “Pain is defi-
nitely a big concern for patients following PRK,” she says.
“We spend a lot of time preop explaining what they should
expect so that when they have the pain afterward, theyre
not shocked or surprised. To try to manage it, we take a
multilevel approach: an oral NSAID, and we try to have
them keep a steady state of that medication as a baseline;
a bandage contact lens postop, which I think is the biggest
advance in reducing pain after PRK; ice packs to try to de-
crease swelling and pain; a breakthrough pain medication
such as Norco or Percocet; and a non-preserved topical
anesthetic—we use tetracaine—which has been a wonder-
ful source of relief for patients. When the pain gets really
bad on the first or second postop night, they can use the
non-preserved anesthetic. The benefit of the bandage lens
is today’s lenses can breathe and move, yet still reduce the
friction of the lid against the large epithelial defect that
we've created. This really helps with pain management.”

In addition to NSAIDs, steroids, antibiotics and an anes-
thetic rescue drop for two days postop, Dr. Dell has taken a
cue from Colman Kraff, MD, of Chicago, and places a drop
of Bausch + Lomb’s Prolensa under the bandage contact
lens, which Dr. Kraff believes helps with healing. Dr. Dell
also gives patients an oral pain medication, but, he says,
“The vast majority of patients don’t need to use it.” REVIEW

None of the surgeons has a financial interest in any prod-
uct mentioned in the article.
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JANUARY
8-9
NEW YORK CITY
The LuEsther T. Mertz Retinal Research Center at Manhattan Eye, Ear & Throat Hospital
will host the Atlantic Coast Retinal Club and MACULA 2016 for a two-day conference
on advances in diagnosis and treatment of macular diseases. Participants will discuss
alternative concepts for dry and wet age-related macular degeneration, including a
discussion on the basic science behind the disease, diabetic retinopathy, idiopathic
perifoveal telangectasia, ocular tumors, as well as other vitreo-retinal macular diseases.
Information on new and experimental pharmacological therapies, as well as new imaging
concepts, vitreoretinal surgical instrumentation and applications will also be presented.
CME is available. For more information, visit bit.ly/1hHkQke.

16 - 22

THE BIG ISLAND, HAWAII

In 2016, more than 1,200 comprehensive ophthalmologists, retina specialists, nurses,
technicians and administrators will come together for Hawaiian Eye and Retina, held at
the Hilton Waikoloa Village on Hawaii’s Big Island. Atendees will have a chance to stay
up-to-date with today’s hot topics as well as receiving a comprehensive update on every
aspect of a busy practice, including practice management, cataract/IOL technique and
technology, cataract and refractive surgery complications, vitreoretinal issues, glaucoma,
medical retina, ocular surface management and refractive surgery. For more information,
call (877) 307-5225 or email registration@contactAMS.com.

FEBRUARY
5-9
GUADALAJARA, MEXICO
The World Ophthalmology Congress, sponsored by the International Council of
Ophthalmology and hosted by the Mexican Society of Ophthalmology, will hold its 2016
meeting at Expo Guadalajara in Guadalajara, Mexico. The Congress brings together
approximately 130 member societies of the ICO and ophthalmologists from around the
world to share the latest developments in ophthalmology. There will be the opportunity
to network with recognized international leaders and professionals in ophthalmology,
scientific programs addressing subspecialties and related interests in ophthalmology and
an exhibition featuring the latest products and services in the field. For more information,
visit woc2016.0rg.

12-14

PARK CITY, UTAH

The Innovative Techniques & Controversies in Ophthalmology symposium will provide
the latest information about advanced phacoemulsification technology and techniques,
I0Ls, and refractive, corneal and glaucoma surgery. Materials will be presented in a highly
interactive style utilizing case studies, video and panel discussions. Evening sessions will
consist exclusively of video presentations of interesting and challenging complications and
cases that encourage audience participation. CME is available. For more information, visit
revophth.com/ParkCity2016.

(may |
1-5

SEATTLE

The theme of the Association for Research in Vision and Ophthalmology 2016 Annual Meeting
is “Research: A Vision of Hope.” Biomedical research is behind every advance in treatment
for blinding conditions, behind every improvement in diagnostic methods and behind all
progression in understanding the eye and visual processes. ARVO members are engaged in
the research that brings hope to patients and their families that treatments and cures for eye
diseases are on the horizon. The ARVO Annual Meeting is the largest gathering of eye and vision
researchers in the world; approximately 45 percent of attendees are from outside the United
States. The Annual Meeting features five days of innovative and cutting-edge vision science and
eight major lectures, including an opening and a closing keynote. CME is available. For more
information, visit arvo.org.

6-10

NEW ORLEANS

The American Society of Cataract and Refractive Surgery and the American Society of
Ophthalmic Administrators’ annual Symposium and Congress will take place in New
Orleans at the Erest N. Morial Convention Center. The ASCRS Annual Symposium is the
largest U.S. meeting dedicated exclusively to the needs of the anterior segment specialist.
Attendees will have the benefits of hands-on skills training, as well as sessions covering
legislative and regulatory updates and the latest scientific papers and posters. The meeting
will be preceded by a glaucoma subspecialty day covering critical updates, robust debates
and interactive case studies. The simultaneous ASOA Annual Congress is the leading
practice management program for comprehensive ophthalmology and subspecialties.
CME hours will be available. For more information, visit annualmeeting.ascrs.org.
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Putting Injectable Facial
Fillers to Their Best Use

Filler indications range from lip and cheek augmentation to
treatment of moderate to severe facial rhytids.

Ronald W. Milam Jr., MD, Matthew Zhang, MD, and Behin Barahimi, MD, Nashville, Tenn.

Loss of volume in the face and perioc-
ular region leads to rhytid formation
(exaggerated skin folds, creases and
wrinkles), giving individuals a more
aged appearance. Dermal fillers are
natural and synthetic materials that
are injected into the skin of the rhytids
to replace the loss of volume and ul-
timately diminish the appearance of
facial wrinkles and creases. The use of
dermal fillers for effacement of facial
rhytids has gained popularity since the
Food and Drug Administration ap-
proved the first collagen filler in 1981.!
In 2013, injection of soft-tissue fillers
was the second most common mini-
mally invasive cosmetic procedure per-
formed in the United States, account-
ing for 2.2 million procedures.? The
number of injections increased by 243
percent from 2010 to 2013, which was
the second highest rate of increase,
behind botulinum toxin injection, for
all minimally invasive cosmetic proce-
dures performed in the United States.?

While there are numerous filler
types available to the clinician, hy-
aluronic acid is the most commonly
utilized today. Hyaluronic acid fill-
ers not only replace the volume loss
that is experienced with aging but
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also stimulate collagen production. A
study by Taihao Quan, MD, PhD, and
colleagues demonstrated increased fi-
broblast proliferation, expanded vascu-
lature and increased epidermal thick-
ness when hyaluronic acid was injected
into the skin of patients older than 70
years of age. They hypothesized that
fillers stiffen the extracellular matrix,
induce fibroblast elongation and acti-
vation, and upregulate the transform-
ing growth factor-beta pathway, lead-
ing to collagen synthesis.?

Currently, more than 20 dermal fill-
ers have FDA approval for use in the
United States. Filler indications range
from lip and cheek augmentation to
treatment of moderate to severe facial
rthytids (See Table 1).! Here, we will
discuss the array of materials approved
for use as soft-tissue filler in the United
States, their ndications and known as-
sociated complications.

Types of Filler

Modern dermal/soft-tissue fillers
are made from various materials and
can be categorized into absorbable
fillers and non-absorbable fillers.
These are the FDA-approved filler

types available in the United States:

Absorbable Fillers

e Collagen. Collagen is a protein
that is naturally occurring throughout
the human body and is found in the
skin, bones, tendons and numerous
other tissues. Collagen was the earliest
filler material used for the treatment
of rhytids and is primarily derived
from purified human or bovine colla-
gen products. Collagen fillers have the
shortest length of effect of all the filler
materials*® and their effects generally
last for about three to four months.”

* Hyaluronic acid. Hyaluronic
acid is a polysaccharide that is naturally
occurring throughout the human body
and is found in numerous tissues, in-
cluding the skin, synovial fluid, certain
types of cartilage and other connective
tissues. Hyaluronic acid fillers are de-
rived from purified bacteria and avian
(rooster combs) products. Hyaluronic
acid is an excellent filler choice be-
cause it is biodegradable, biocompat-
ible and non-immunogenic (i.e., has
a very low potential for stimulating
allergic reaction). It has excellent vis-
coelastic and hygroscopic properties,

This article has no commercial sponsorship.



which create good volume expansion
for the effacement of facial rhytids.®

¢ Poly-l-lactic acid. PLLA is a
biodegradable and biocompatible syn-
thetic polymer that has widespread
medical applications as absorbable
sutures, bone screws and soft-tissue
fillers.” As a filler, PLLA is reconsti-
tuted with sterile water into a hydrogel
with a methylcellulose carrier. PLLA
achieves its effects by causing a for-
eign-body reaction that stimulates col-
lagen formation and dermal fibrosis.®
In order to achieve the desired amount
of volume replacement, PLLA is in-
jected in multiple treatment sessions
over a period of months.

Effects may not be seen for several
weeks to months but can last for years,
with periodic touch-ups.

¢ Calcium hydroxylapatite.
CaHA is a biocompatible and nonim-
munogenic material that is naturally
occurring in human bones and teeth.
CaHA fillers are synthetic bone micro-
spheres suspended in a carboxymeth-
ylcellulose carrier gel. Its effects last
approximately 18 months.” It should
be noted that this filler type is visible
on radiographs and may obscure un-
derlying structures on radiographic
images.

Non-absorbable Filler

e Polymethylmethacrylate.
PMMA is a non-biodegradable, bio-
compatible synthetic material that is
used in bone cement, intraocular lens
implants and soft tissue fillers. As a
dermal filler, PMMA microspheres
are suspended in a bovine-based col-
lagen and lidocaine solution and in-
jected over a period of several months.
PMMA microspheres are permanent

and not absorbed by the body.

Indications & Uses

The main indications for injectable
fillers include the filling of rhytids and

folds, and the correction of soft-tissue

fanning; D. Cross hatching.

loss due to disease or age. The FDA
has approved most fillers for the treat-
ment of moderate to severe wrinkles
and localized fat loss (lipoatrophy) in
the face. Restylane, Restylane-L and
Restylane Silk have also been approve
dfor lip augmentation in patients over
21 years of age. As of October 2013,
Juvederm Volumna XC received ap-
proval for augmentation of the cheeks
in patients over 21 years of age (See
Table 1). All other uses of fillers are
considered off-label and should be dis-
closed as such to patients."™

Commonly utilized off-label appli-
cations include volume replacement
and enhancement procedures such
as cheek and chin augmentation, lip
enhancement, hand rejuvenation, tear
trough obliteration, nose reshaping,
mid-facial volumization and correction
of facial asymmetry.

Relative Contraindications

The FDA recommends that patients
with the following conditions avoid the
use of facial fillers:”

¢ history of bleeding disorders;

Figure 1. Methods for filler injection. A. Linear threading; B. Serial puncture; C. Radial

e allergy to eggs or cow collagen;

e any history of allergy causing ana-
phylactic shock;

e allergy to lidocaine;

e history of or predilection for ke-
loid formation; and

e actively inflamed or infected skin.

Injection Methods

Numerous methods have been dis-
cussed in regards to injecting dermal
fillers. The depth of the injection de-
pends on the properties of each prod-
uct and the desired outcome. A few
common methods utilized are dis-
cussed below.

 Linear threading. In linear
threading, as the needle is withdrawn,
a tunnel of filler is injected to efface
the wrinkle. This technique is com-
monly used to address isolated creases
such as nasolabial folds or marionette
lines. In this technique superficial in-
jection of the filler can occur toward
the end of the needle withdrawal pro-
cess, resulting in the Tyndall effect
(See Figure 1A).

e Serial puncture. In this tech-
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nique serial injections are made along
the length of a wrinkle where small
aliquots of filler are deposited. There
is potential for more bruising with this
technique (See Figure 1B).

* Radial fanning. The goal of
radial fanning is to fill the problem
area with minimal skin punctures in
hopes of decreasing bruising. A needle
is inserted in the desired region and a
tunnel of filler is injected as the nee-
dle is withdrawn; however, before the
needle is completely removed from
the skin, it is redirected into a different
radial plane and more filler is injected
until the desired outcome is achieved
(See Figure 1C).

e Cross hatching. Cross hatching
builds on linear filling where a series
of parallel tunnels of filler is injected.
Then perpendicular tunnels are in-
jected to create a cross hatching. This
technique is meant for filling in broad-
er areas (See Figure 1D).

Complications

Several complications have been re-
ported with the injection of soft-tissue
fillers. Complications from use of non-
absorbable fillers (PMMA) are more
difficult to manage: As they are not
absorbed they may need to be excised.
This may result in unwanted scarring
and ultimately poor cosmetic results.
As a general rule, hyaulonic acid filler
complications may be reversed using
hyaluronidase, providing a distinct ad-
vantage for the clinician in the man-
agement of potential complications."’

* Bruising. The most common
complication seen with fillers is bruis-
ing of the injection site. This can oc-
cur regardless of the technique used.
However, the following steps can be
taken to minimize or prevent bruising:

e Instruct patients to avoid using
blood thinners (aspirin, warfarin, clopi-
dogrel, dabigatran, nonsteroidal anti-
inflammatory drugs, fish oil, vitamin E,
garlic, gingko or ginseng) for one week
prior to injection.

Table 1. Facial Fillers Available in the United States and their

FDA Approved Indications'

Trade Name Material DOA FDA Approved Indications
Belotero Balance [HA 11/14/2011 [Smooth facial rhytids
Captique HA 11/12/2004 |Moderate/severe facial rhytids
Elevess HA + Lido 12/20/2006 |Moderate/severe facial rhytids
Hylaform HA (avian) 4/22/2004 [Moderate/severe facial rhytids
Juvaderm 24HV
Juvaderm 30 HA 6/2/2006 Moderate/severe facial rhytids
Juvaderm 30HV
Juvederm Volumna g Cheek augmentation for age-related
HA + Lido 10/22/2013 volume loss (age > 21)
Prevelle Silk HA + Lido 2/26/2008 | Moderate/severe facial rhytids
Restylane HA 12/12/2003 |Moderate/severe facial rhytids
Restylane HA 3/25/2005 |Moderate/severe facial rhytids
Restylane HA 10/11/2011 |Lip augmentation (age > 21)
) q Moderate/severe facial rhytids and lip

Restylane-L HA + Lido 8/30/2012 augmentation (age > 21)
Restylane Lyft with q Moderate/severe facial rhytids;
Lidocaine HA + Lido 7172015 Age-related volume loss (age > 21)

: q Lip augmentation & perioral rhytids
Restylane Silk HA + Lido 6/13/2014 (age > 21)
Cosmoderm 1 Correction of soft tissue deficiencies
Human-Based C Collagen 3/11/2033 such as wrinkles and acne scars
Evolence Collagen 6/27/2008 |Moderate/Severe facial rhytids
EIDE Collagen 2/26/1988 ggggction of depressed cutaneous
Zyplast Collagen 6/24/1985 | Correction of contour deficiencies
Zyderm Collagen 9/18/1981 | Correction of contour deficiencies
Radiesse CaHA 6/4/2015 Volume loss in dorsum of hands
Radiesse 1.3CC Moderate/severe facial rhytids;
Radiesse 0.3CC CaHA 12/22/2006 Facial lipoatrophy in HIV

) PMMA + collagen . —

Artefill e 10/27/2006 |Use in facial tissue around the mouth
Sculptra PLLA 8/3/2004 Facial lipoatrophy in HIV
Sculptra-Aesthetic |PLLA 7/28/2009 |Shallow to deep facial rhytids

HA = hyaluronic
CaHA = calcium hydroxylapatite
PLLA = poly-I-lactic acid

e Use small-gauge needles and
blunt cannulas.

* Minimize the number of punc-
ture sites.

e if bruising is noted or suspected
at the time of injection, immediately
hold pressure over the area and apply
an ice pack.

e Advise patients to avoid activities

acid Lido = lidocaine
PMMA= polymethymethacrylate

that can raise their blood pressure or
put strain on their head and face for 24
hours after injection (e.g., exercise and
activities that cause valsalva).

* Advise patients to keep their
head elevated for 24 hours after injec-
tion.

* Over-filling. Overfilling may re-
sult from injecting too much filler into
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a small area and may create lumps,
nodules or asymmetry. Treatment
includes: hyaluronic acid—injection of
hyaluronidase into area of over-filling;
other fillers—incision and drainage of
the filler; and large volume nodules—
injection of local anesthetic and aspira-
tion of filler with a larger-bore nee-
dle.' Use caution when planning for
correction of multiple nodules within
vital anatomical structures.

¢ Under-filling. Under-filling may
result from injecting too little filler into
a rhytid, and is treated by injecting
more filler in the area of under-filling.

¢ Granulomatous inflammation.
Granulomatous inflammation may re-
sult from any type of filler. True granu-
lomas from fillers will likely involve
multiple sites of injections. Solitary
nodules are likely not true granuloma-
tous reactions. Treatment may include
graduated injections over period of
weeks to months with one of the anti-
inflammatory medications, kenalog,
triamcinolone or 5-fluorouracil."®

e Tyndall effect. The Tyndall ef-
fect results from injecting hyaluroni-
dase fillers too superficially, which
places the filler close to the surface
of the skin. It causes a bluish discolor-
ation to the overlying skin, which looks
like a deep bruise. This complication
will not improve until the filler is re-
moved. Treatment entails injection of
15 to 50 IU of hyaluronidase, and gen-
tle massage by rolling a cotton-tipped
applicator over the area to disperse the
hyaluronidase.'

¢ Infection at injection site. This
is an uncommon complication with fill-
ers. It may be caused by bacterial, viral
or Candida species. Herpes simplex
is the most common viral infection to
spread to an injection site, and is more
common in patients with a strong his-
tory of cold sores. Consider pretreating
with acyclovir, valacyclovir or famciclo-
vir to reduce the risk of complication.
Maintain a low threshold for complete
ophthalmologic evaluation if there is
any concern for ocular involvement of

herpes simplex virus."

In cases of abscess formation, treat-
ment involves incision and drainage
+oral antibiotics to cover common skin
flora, gram positives if there is concern
for cellulitis. Hyaluronidase should al-
ways be avoided any time there is sus-
picion for infection, as it may allow for
further spreading of infection through
the surrounding soft tissue.

* Biofilms. Biofilms may result
from any implantable device or foreign
material placed within the body. They
allow bacteria to lie dormant for a long
period, then awaken later in time to
cause granulomatous inflammation,
abscess formation or cellulitis. Treat-
ment includes:

e Permanent fillers (PMMA)—in-
cision and removal of filler. This is why
caution must be used when consider-
ing permanent fillers for use in vital
anatomical structures such as lips and
eyelids.

e Hyaluronic acid—injection of hy-
aluronidase.

* Broad-spectrum oral antibiotics
(fluoroquinolones or macrolides).

e Avoid all steroids and NSAIDs.

If infection persists after above treat-
ment, consider laser lysis or incision
and drainage."'*!!

¢ Vascular necrosis.'?> Vascular
necrosis is an extremely rare complica-
tion from filler use but still must be
discussed with patients. The risk for all
vascular complications increases with
deeper large bolus filler injections. It
results from accidental intravascular
injection of filler and may lead to local
or distant ischemic necrosis of soft tis-
sue. The local injection site necrosis is
most commonly seen in the glabella, a
potential vascular watershed region.

Clinical signs and symptoms include
blanching; mottled discoloration of
skin (livedo reticularis); pain; dusky
skin discoloration; and sluggish or ab-
sent capillary refill. Immediate treat-
ment is critical for recovery of vascular
supply and includes:

¢ injection of hyaluronidase direct-
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ly into the ischemic tissue (works if
injected filler is HA);

e oral aspirin;

e topical nitropaste over ischemic
tissue;

e warm compress and massage of
the affected tissue; and

* hyperbaric oxygen therapy, which
may be considered in persistent cases
failing initial treatment with above.

e Central retinal artery occlu-
sion. CRAO is an extremely rare com-
plication from filler use but still must
be discussed with patients.' It pres-
ents with sudden visual field defect or
vision loss. Funduscopy is warranted
and may show signs of CRAO. Treat-
ment includes ocular massage; hyper-
ventilation; oral aspirin; and hyperbaric
oxygen therapy. Treatment is widely
ineffective for CRAO related to filler
embolus. REVIEW

Drs. Milam, Zhang and Barahini
are at the Vanderbilt Eye Institute,
Vanderbilt University Medical Center.
Contact Dr. Milam at 4505 Georgia
Ave. Nashville, Tenn. 37209. Phone:
(704) 929-8811; fax: (615) 936-4979;
Email: ronald milam@uvanderbilt.edu.

1. Soft tissue fillers approved by the center for devices and radio-
logical health. U.S. Food and Drug Administration website. www.
fda.gov/MedicalDevices/ProductsandMedicalProcedures/Cos
meticDevices/WrinkleFillers/ucm?227749.htm. Updated 2015. Ac-
cessed 08/30/2015.

2.2013 Plastic Surgery Statistics Report. American Society of Plas-
tic Surgeons.

3. Quan T, Wang F, Shao Y, et al. Enhancing structural support of the
dermal microenvironment activates fibroblasts, endothelial cells,
and keratinocytes in aged human skin in vivo. J Invest Dermatol
2013;133(3):658-667.

4. Narins RS, Brandt F, Leyden J, Lorenc ZP, et al. A randomized,
double-blind, multicenter comparison of the efficacy and tolerability
of restylane versus zyplast for the correction of nasolabial folds.
Dermatol Surg 2003;29(6):588-595.

5. Lindgvist C, Tveten S, Bondevik BE, Fagrell D. A randomized,
evaluator-blind, multicenter comparison of the efficacy and toler-
ability of perlane versus zyplast in the correction of nasolabial folds.
Plast Reconstr Surg 2005;115(1):282-289.

6. Baumann LS, Shamban AT, Lupo MP, et al. Comparison of
smooth-gel hyaluronic acid dermal fillers with cross-linked bovine
collagen: A multicenter, double-masked, randomized, within-sub-
ject study. Dermatol Surg 2007;33 Suppl 2:5128-35.

7. Soft tissue fillers (dermal fillers). U.S. Food and Drug Adminis-
tration website. http://www.fda.gov/medicaldevices/productsand
medicalprocedures/cosmeticdevices/wrinklefillers/default.htm.
Updated 2015. Accessed 08/30/2015.

8. Kontis TC. Contemporary review of injectable facial fillers. JAMA
Facial Plast Surg 2013;15(1):58-64. .

9. Filling in wrinkles safely. FDA Consumer Updates. Aug 2014.

10. DeLorenzi C. Complications of injectable fillers, part I. Aesthet
Surg J 2013;33(4):561-575.

11. Dayan SH, Arkins JP, Brindise R. Soft tissue fillers and biofilms.
Facial Plast Surg 2011;27(1):23-28.

12. DeLorenzi C. Complications of injectable fillers, part 2: Vascular
complications. Aesthet Surg J 2014;34(4):584-600.



'ﬂﬁrl ‘Gllt'tenberg,
ylﬁstltuté fon .

Date: Sunday, November 15th Venue: Wynn Las Vegas
. _ _ 313fS§Las Vegas Blvd
Time: 5:30 pm Registration, L Vegas, Nevada 89109

Cocktails & Hors d’oeuvres
6:00 pm Presentation

Room Margaux 1.

Speaker Affiliation Presentation Title

Robert Weinreb, MD Un|ve|_'5|ty of California Swept-Source OCT in the”
San Diego Management of Glaucoma
Vitreous-Retina-Macula | “Swept-Source OCT and OCT

Richard Spaide, MD Consultants of Angiography for Evaluation of
New York the Retina”

“En Face SS-OCT and OCT
Angiography Contributions in
Macular Degeneration”

Bellvitge University
Hospital

Luis Arias, MD

e —— - Sponsored by

PERFORMANCE

3 Ways to Reglster'**

' Online: www.revophth.com/ClinAdvOCT
Call: 800-835-9877

Email: ReviewMeetings@Jobson.com

of Ophthalmology
This event is not affiliated with the official AAQ p@aﬁ.’ &
Your attendance at this meeting may be reported by the sponsor in accordance with the sunshine act.
For further information visit. https.//www.cms.qgov/Requlations-and-Guidance/L egislation/National-Physician-Payment-Transparency-Program/Downloads/Physician-fact-sheet. pdf
Please refer to your state laws for any attendance restrictions. Attendance at this event is limited to eye care professionals.
Due to individual state legislation, physicians licensed in Minnesota, Vermont and Massachusetts may not attend this symposium.

*Not available for sale in the U.S. **Registration is Complimentary



%

l",,’/,

FRIDAY, NOVEMBER 13TH, 2015
Registration 3:00pm-3:15pm
Dinner Symposium 3:15pm-6:30pm

Program Chair: Location:
Robert N. Weinreb, MD The Mirage
FACULTY: 3400 Las Vegas Blvd South
Las Vegas, NV 89109

Gustavo DeMoraes, MD, MPH
Robert Feldman, MD Phone: (702) 791-7111

Alexaano MBD-PhB. . Sl oo ceonie s bu b, o
Sameh Mosaed, MD

Accreditation Statement:
This activity has been planned and implemented in accordance with the accreditation requirements and policies of the Accreditation Council for Continuing Medical Education (ACCME)
of Human ior (IAHB) and Postgraduate Healthcare Education, LLC (PHE). The IAHB is accredited by the ACCME

through the joint providership of The Institute for the A
to provide continuing medical ion for physici

Credit Designation Statement:
IAHB designates this live activity for 3.0 AMA PRA Category 1 Credits™. Physicians should claim only the credit commensurate with the extent of their participation in the activity.

Jointly provided by Supported by an Independent
Educational Grant from

Review of Ophthalmology® P-E IAHB Allergan

This educational event is not affiliated with the official program of the AAO



REVIEW

‘Research Review‘

THFO or MMP-9 Tests
lo Detect Dry Lye

Researchers from Germany evalu-
ated the performance of matrix
metalloproteinase 9 and tear-film
osmolarity in diagnosing early-stage
dry-eye disease and determined that,
similar to corneal staining, MMP-9 is
likely a late-stage sign of dry eye that
is rarely overexpressed in mild sub-
jects. However, tear osmolarity tends
to be a more frequent early indicator
of ocular disequilibrium with mild
cases of dry-eye disease.

A group of 20 patients aged 60 years
and above, previously undiagnosed
with dry-eye disease, were selected
for this study. The following dry-eye
disease tests were performed: tear
osmolarity; MMP-9 (InflammaDry);
Schirmer test; tear-film breakup time;
Ocular Surface Disease Index ques-
tionnaire; corneal fluorescein stain-
ing; and conjunctival lissamine green
staining. MMP-9 concentrations in
tears collected through Schirmer
strips were analyzed by an MMP-9
enzyme-linked immunosorbent as-
say. The 20 subjects were classified
by symptoms (classification A: OSDI
>10, n=nine); based on suspected
mild dry eye (classification B, n=14);
TFO difference >8 mOsm/L between
both eyes (classification C, n=13); and
TFO cutoff at 308 mOsm/L (classifi-
cation D: >308 mOsm/L, n=11).

Eleven percent of the symptom-
atic and 14 percent of the suspected
mild dry-eye patients were positive

This article has no commercial sponsorship.

for MMP-9. InflammaDry MMP-9
tests were confirmed to be accurate
through an ELISA. Sixty-seven per-
cent of the symptomatic and 64 per-
cent of the suspected mild dry eye
patients were positive for tear osmo-
larity. None of the evaluated tear-
film parameters showed a significant
correlation, although tear osmolarity
and symptoms trended towards sig-
nificance (1?=0.443, p=0.06) whereas
MMP-9 and corneal staining showed
a positive association (r?=0.376,
p=0.10).
Cornea 2015;43:739-744.

Chargus M, Ivanova S, Kakkassery V, Dick HB, Joachim S.

Time Burden in Treating and
Managing Neovascular AMD

17-month multicenter study

concluded that management of
neovascular age-related macular de-
generation imposes a substantial time
burden on physicians, staff, patients
and caregivers. Based on this, there
may be a need for additional support
and/or reimbursement for services re-
quired by patients and caregivers and
provided by physicians.

The study was conducted at mul-
tiple sites from March 2011 through
August 2012. Retina specialists ad-
ministering >50 vascular endothelial
growth factor-inhibitor injections
monthly were surveyed and complet-
ed records for >five patients sched-
uled for office visits within three

weeks for anti-VEGF injection or
monitoring. A survey was adminis-
tered to 75 neovascular AMD patients
aged 250 years who received one or
more anti-VEGF injections in the
past six months. Telephone interviews
were conducted with 13 neovascular
AMD patient caregivers.

Fifty-six physicians provided data
for 221 patients with neovascular
AMD. Patients accounted for 20 per-
cent of the health-care staff’s time
per week, with an average of 23 staff
members. An average patient visit
for neovascular AMD was 90 min-
utes (range: 13 minutes to >4 hours).
Patients reported an average time
per visit of almost 12 hours, includ-
ing pre-appointment preparation
(16 minutes); waiting time (37 min-
utes); treatment time (43 minutes);
and post-appointment recovery (nine
hours). Patients stated that caregiv-
ers took time away from work (22
percent) and personal activities (28
percent) to provide transportation to
appointments.

Am | Ophthalmol 2015;160:4:725-
731.

Prenner J, Halperin L, Rycroft C, Hogue S, et al.

Trabeculectomy vs. Ex-PRESS
Shunt: Efficacy and Safety
study from Israel comparing stan-
dard trabeculectomy with the Ex-
PRESS miniature glaucoma shunt
found the two have similar efficacy
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and safety profiles.

A retrospective review of the
records of 100 eyes of 100 patients
who underwent trabeculectomy
or Ex-PRESS shunt implantation
between July 2010 and June 2012
was conducted. Of these, 61 eyes (61
percent) underwent trabeculectomy
and 39 eyes (39 percent) underwent
Ex-PRESS shunt implantation.
Demographic information, glaucoma
type, surgical details, preoperative
and postoperative data including
intraocular pressure, number of
medications, reoperation and
occurrence of any complications were
recorded.

No differences in IOP reduction
or number of postop IOP-lowering
medications were demonstrated be-
tween the two procedures. Success
rates were 86.9 percent for trabec-
ulectomy and 84.6 percent for Ex-
PRESS shunt. Rates of failure and hy-
potony were not significantly different
between the groups. No parameter
was correlated with success or failure
of any procedure. As the Ex-PRESS
shunt is considerably more expensive,
its use may be unjustified, especially
as a primary procedure, the authors
suggest.

J Glaucoma 2015;24:410-416.

Moisseiev E, Zunz E, Tzur R, Kurtz S, Shemesh G.

I0P in Neovascular AMD After
IVI Aflibercept or Ranibizumab
Analyses from two randomized,

active-controlled, Phase III tri-
als of intraocular pressure in patients
with neovascular age-related macu-
lar degeneration indicates that eyes
receiving intravitreal injections of
aflibercept had lower IOP than eyes
receiving intravitreal injections of ra-
nibizumab.

A total of 2,457 patients with neo-
vascular AMD were enrolled in the
two trials. Patients received intravit-
real aflibercept injection 2 mg every
four weeks (2g4), 0.5 mg every four
weeks (0.5g4), 2 mg every eight weeks

(after three monthly doses; 248) or
ranizibumab 0.5 mg every four weeks
(Rg4) for 52 weeks. At week 52, pa-
tients were switched to a variable
regimen requiring at least quarterly
dosing and allowing interim injections
based on anatomic and visual assess-
ment. Pre-injection IOP was analyzed
in study and uninjected fellow eyes
from baseline to week 96. Prespeci-
fied end points included mean change
in IOP from baseline and a preva-
lence of a >21 mmHg and >10 mmHg
increase in IOP from baseline. Cumu-
lative incidence of sustained (at two
consecutive visits) IOP >21 mmHg,
a single event of IOP >25 mmHg and
sustained IOP increase from baseline
(=5 mmHg) were also evaluated.
Mean IOP change from baseline
over 96 weeks in all TAT groups (2q4,
2q8, 0.5gq4) was consistently lower
than in the Rg4 group, and this find-
ing was replicated in both trials. In an
analysis integrating both studies, the
proportion of study eyes with IOP
>21 mmHg at week 96 was 20.2 per-
cent for the Rg4 group, 14.2 percent
for the 2q4 group, 12.1 percent for
the 2¢8 group and 12.5 percent for
the 0.5g4 group. Reduction in risk,
relative to Rq4, of having sustained
IOP >21 mmHg over 96 weeks was
62 percent (95 percent confidence
interval, 37 to 78 percent), 50 percent
(95 percent CI, 19 to 70 percent) and
69 percent (95 percent CI, 45 to 84
percent) for 2q4, 2q8 and 0.5q4, re-
spectively. Risk reduction in the IAI
groups for a sustained IOP increase
>5 mmHg was 31 percent in the 2q4
group (95 percent CI, 8 to 48 per-
cent), 38 percent in the 248 group
(95 percent CI, 17 to 54 percent)
and 47 percent (95 percent CI, 27
to 61 percent). In uninjected fellow
eyes only sustained IOP >21 mmHg
events were higher in the Rq4 groups
compared with all IAT groups.
Ophthalmology 2015;122:1802-

1810.
Freund KB, Hoang QV, Saroj N, Thompson D.
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Cardiovascular Risk Factors in
Central Retinal Artery Occlusion

well-defined, homogenous

group of patients (n=77) with
nonarteritic central retinal artery
occlusion who were enrolled in the
European Assessment Group for
Lysis in the Eye were analyzed for
cardiovascular risk factors. Previously
undiagnosed vascular risk factors
were found in 78 percent of the
patient group. The most meaningful
risk factor was ipsilateral carotid
artery stenosis. This suggests that a
comprehensive and prompt diagnostic
workup is mandatory for all CRAO
patients.

Both vascular risk factor and un-
derlying diseases were detected by
questionnaire along with a standard-
ized physical examination within one
month after retinal artery occlusion.
The standardized physical exam in-
cluded carotid Doppler; ultrasonogra-
phy; echocardiography; electrocardi-
ography; blood pressure monitoring;
pulse rate; urine analysis; body mass
index analysis; and laboratory tests.

Fifty-two patients (67 percent) had
cardiovascular risk factors in their
medical history, and comprehensive
phenotyping identified at least one
new risk factor in 60 patients (78 per-
cent; 95 percent confidence interval,
67 to 87 percent). In total, 71 patients
(92 percent) had cardiovascular risk
factors or events. Thirty-one patients
(40 percent) had carotid artery ste-
nosis of at least 70 percent. Eleven
patients experienced a stroke, five of
those within four weeks after CRAO
occurred. Arterial hypertension was
found in 56 patients (73 percent) and
was newly diagnosed in 12 study par-
ticipants (16 percent). Cardiac dis-
eases were also highly prevalent (22
percent coronary artery disease; 20
percent atrial fibrillation; 17 percent
valvular heart disease).

Ophthalmology 2015;122:1881-

1888.
Callizo J, Feltgen N, Patenburg S, Wolf A, et al.
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Managing Hypotony
After Trabeculectomy

Very low intraocular pressure following surgery can have serious
visual conseqguences. These strategies can help prevent trouble.

Valerie Trubnik, MD, FACS, Mineola, N.Y.

Trabeculectomy remains a
mainstay in the management
of glaucoma, despite problems fre-
quently associated with it, such as
hypotony. Leaving postoperative
hypotony untreated can result in
permanent visual damage, so it’s
crucial to be on the lookout for it and
address it when it becomes apparent.

Here, I'll summarize some of the
key issues relating to hypotony and
offer suggestions for how best to
manage it when it occurs.

Defining Hypotony

Hypotony can be defined either
statistically or clinically. The statis-
tical definition of hypotony is an
intraocular pressure less than 6.5
mmHg (although the specific number
depends on which source you con-
sult). What really matters is the clin-
ical definition: an IOP thats low
enough to cause clinically significant
complications such as vision loss. The
primary cause of these complications
is hypotony maculopathy—low intra-
ocular pressure associated with fun-
dus abnormalities such as chorio-
retinal folds, optic nerve edema and
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vascular tortuosity.

The reported incidence of
hypotony ranges from less than 1
percent of cases to 32 percent. The
reason the range is so broad is that
the amount of hypotony triggered
by the surgery is greatly affected by
factors such as surgical technique
and the way mitomycin-C is used.
For example, the Tube Versus
Trabeculectomy Study reported a
13-percent rate of hypotony. That
was undoubtedly partly a result of
using an MMC concentration of
0.4 mg/ml—which is on the higher
end of MMC concentrations—and
applying it for four minutes using
pledgets. In the Collaborative Initial
Glaucoma Treatment Study, the
reported percentage of hypotony
was 9 percent; the antifibrotic agent
used in that study was 5-fluorouracil.
I inject 0.1 cc of 0.2 mg/ml of MMC
into the sub-Tenon’s layer at the start
of the trabeculectomy procedure,
rather than applying it with sponges.
I find this method to be efficient,
with similar or better outcomes, and
it’s not associated with an increased
rate of hypotony. (My current rate
of hypotony ranges between 3 and

5 percent.) Hence, the amount of
hypotony you encounter will depend
at least partly on your technique, the
amount of MMC you use and how
long you apply it. Of course, other
factors such as the nature of your
patient population can also influence
your hypotony rate.

Hypotony generally falls into two
categories: early and late. These
tend to have different causes and
prognoses and require different
treatment. Early hypotony occurs in
the first two weeks after surgery, most
of the time secondary to bleb leaks
resulting from poor wound closure
or from overfiltration; this type of
hypotony is usually mild and transient
and resolves on its own. Most of the
time, observation and conservative
medical management are sufficient to
address it.

Hypotony that occurs more than two
weeks after surgery, or late hypotony,
may be secondary to an ischemic,
avascular, thin bleb or overfiltration
by the bleb. Late hypotony is usually
more serious than early hypotony,
and the prognosis for visual recovery
depends on its duration. It becomes
a cause for concern if it exceeds more

This article has no commercial sponsorship.



than six months, since
progression beyond that
time frame may result in
irreversible chorioretinal
fibrosis.

Hypotony can be
caused by either increased
outflow of aqueous or
by decreased aqueous
production. Increased
outflow could indicate
overfiltration of the bleb
secondary to loose scleral
flap closure, or a leaking bleb. Other
possibilities include cyclodialysis
cleft, ciliochoroidal detachment,
rhegmatogenous retinal detachment
and trauma, although these are un-
common,

Decreased aqueous production can
be secondary to a number of issues:
iritis or iridocyclitis; ocular ischemia,
where you have hypoperfusion of the
ciliary body; pharmacologic aqueous
suppression caused by the patient
continuing to take a glaucoma medi-
cation such as timolol or Cosopt in
the surgical eye unbeknownst to you,
or a possible crossover effect from
medication being used in the contra-
lateral eye; tractional ciliary body de-
tachment; rhegmatogenous retinal
detachment; cyclodialysis cleft; or
chemical toxicity to the ciliary body
from antimetabolites like 5-FU or
MMC. Some of these can be unin-
tentional consequences of the tra-
beculectomy surgery.

Lk -

Managing a Bleb Leak

One issue when a patient ap-
pears to be developing hypotony
is deciding when to intervene.
Certainly you need to intervene if the
patient is having visually significant
symptoms—if vision is deteriorating
as a result of the low pressure. Other
considerations include the possibility
of endophthalmitis or imminent risk
of bleb failure if the patient has a
persistent bleb leak. Choroidal ef-

Hypoiony following trabecule
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fusion can lead to visual impairment
or persistent ocular pain, as well.
The specific response to hypotony
depends on the cause and the extent
of the problem. An extremely low
pressure, for example, may call for a
different response than a moderately
low pressure.

If the cause of early hypotony is
a bleb leak, I begin by trying a few
conservative measures, in particular a
bandage contact lens and an aqueous
suppressant, assuming the pressure is
not already extremely low. Although
using an aqueous suppressant to
manage a situation relating to hypot-
ony may sound counterintuitive, it
can help address the cause of the low
pressure by relieving the pressure
inside the bleb and reducing flow
through the leak, giving it a chance
to heal. So, if I put on a bandage
lens to tamponade the leak, I usually
also have the patient use timolol or
brimonidine. (I don’t always combine
the contact lens with a suppressant; I
may try one or the other, depending
on how the patient responds.)

Needless to say, if the pressure is
very low—say, 2 mmHg—I wouldn't
use an aqueous suppressant. In
that situation I'd try a contact lens
first and cover the area with a non-
epithelial-toxic antibiotic, preferably
a fourth-generation fluoroquinolone,
to prevent an infection. Some sur-
geons believe that using an antibiotic
such as gentamicin may serve as a
mild irritant, stimulating epithelial

j eve REQ
ctomy that is not addressed can lead to
hypotony maculopathy (above)—Ilow intraocular pressure associated
with fundus abnormalities such as chorioretinal folds, optic nerve edema
and vascular tortuosity.

cells to proliferate and
seal the leak.

Other options to
address the leak would
include fibrin tissue
glue, argon laser and di-
rect suturing of the con-
junctiva. (I rarely have
to resort to these alter-
natives.) If none of these
approaches work to re-
solve an early leak, I move
on to surgical treatment.

Late-onset Leakage

The main surgical management
for late-onset bleb leaks, which I
use very often, is excision of the
avascular, ischemic bleb followed
by advancement of surrounding
healthy conjunctiva or an autologous
conjunctival graft. If the affected
area of the bleb and the amount of
excised tissue is large, there may not
be enough tissue for conjunctival
advancement, and an autologous
conjunctival graft (usually harvested
from the inferior bulbar conjunctiva)
may be performed. Generally, the
bleb is leaking because the tissue
on top of it is not healthy. Ideally,
during the repair you want to
avoid disturbing the filtration that’s
happening underneath.

Of course, the risk here is that the
new bleb will scar down. I tell these
patients: Your pressure is 4 mmHg
now, because you're leaking. Once I
fix this, there’s a very good possibility
that your pressure will go up again
and you may need another glaucoma
surgery or medication. But we do
need to fix the leak; in addition to
hypotony maculopathy, leaving a leak
unrepaired leaves you vulnerable to
infection.

In some cases, you may want to
resuture the scleral flap, either by
taking down the conjunctiva, suturing
the flap again, and then bringing the
conjunctiva forward, or by doing a
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Compression sutures used to manage overfiltration hypotony four months after a trabeculectomy. Left: One day after the placement of
compression sutures. The sutures were removed one and three weeks after placement. Right: three months after suture placement. At
this point the patient’s pressure had improved from 3 mmHg to 15 mmHg.

transconjunctival revision—placing
sutures into the flap through the
conjunctiva. You would employ this
technique if there is overfiltration
secondary to loose scleral flap sutures
or if the sutures were cut too early in
the postoperative period.

Some clinicians try to address
a late-onset leaking bleb using an
autologous blood injection. Basically,
this means taking blood from the
patient and injecting it into the bleb.
The theory is that the fibroblasts in
the blood can cause a transformation
in the Tenon’s capsule that leads to
scarring. Some patients are attracted
to this option because they may avoid
the need for surgical revision in the
operating room if they end up on the
winning side of the “coin toss” (the
50/50 success rate). I usually proceed
directly to a more definitive surgical
repair of the problem. I think if you're
going to address a bleb leak you might
as well do something that will give you
a higher success rate.

It's possible to encounter a melted
flap in a patient with an autoimmune
disease such as rheumatoid arthritis,
or even prior MMC exposure. In that
situation, you need to put a scleral
patch graft where the flap was, re-
inforce it with sutures, and then put
conjunctiva over it.

Another good option for addressing
a bleb leak is compression sutures,

which I discuss below.

Managing an Overfiltering Bleb

In some cases, when the cause of
hypotony is an overfiltering bleb, non-
surgical management approaches
such as cycloplegia using atropine
or Cyclogyl may be worth trying. If
there is a shallow anterior chamber
secondary to the overfiltration, the
cycloplegic agent will move the lens
iris diaphragm back and help the
ciliary body restart the production of
aqueous.

Some clinicians believe that
if overfiltering happens in the
early postoperative period it may
be effective to taper the anti-
inflammatory medications, like
NSAIDs and steroids; this may fa-
cilitate faster episcleral scarring so
you don’t get as high a bleb. Some will
also try an autologous blood injection,
as described above. Unfortunately,
my experience has been that these
methods are probably not going to
work. Sooner or later you'll have to
resort to surgical management.

One of the most effective surgical
ways to manage an overfiltering
bleb is to use compression sutures.
In fact, compression sutures are
an excellent option whether your
bleb is overfiltering or has a leak.
Compression sutures tamponade

the tissue in order to prevent fluid
from moving past the suture. If a leak
is in the periphery of the bleb, for
example, Paul Palmberg, MD, has
demonstrated that a compression
suture can be used to wall off that
section of the bleb. Meanwhile,
the rest of the bleb is functioning
normally, giving it a chance to heal.

Marlene Moster, MD, uses a
slightly different technique, mostly
for overfiltering blebs, that was ini-
tially published by Judith Eha, MD.!
In this variation you take several
radial interrupted sutures (10-0
nylon 7707 Ethicon suture) and put
them all the way through the full-
thickness scleral flap. The suture pass
starts at the limbus and goes through
the conjunctiva, through the full-
thickness sclera, and then out again
through the conjunctiva. By suturing
these layers very tightly together, you
bring down the profile of the bleb; at
the same time, you're tamponading
the bleb because you're suturing
through the flap.

One of the nice things about this
technique is that if you use multiple
compression sutures, the sutures
can be selectively removed. For
instance, suppose you put 10 sutures
through and the pressure rises from
3 mmHg to 40 mmHg. You can re-
move two sutures and reassess the
pressure. This elegant approach is
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less involved than a full bleb revision,
and also provides you with some room
to maneuver, thus providing a more
gradual tapering of pressure.

I recently published a prospective
case study of 15 patients with my
colleagues Drs. Jesse Richman,
Marlene Moster and Thandeka
Myeni.? Hypotony was reversed
in 100 percent of cases and all but
two patients (87 percent) achieved
success, as defined in the study. They
started out with a mean pressure of
3.3 mmHg and visual acuity of 20/150;
after one year their mean IOP was
10.4 and vision improved to 20/30.
(Additional surgery was necessary in
two patients for elevated IOP post-
procedure.)

A video showing this technique
can be seen at https://voutu.be/
v4i2ROPh7MA on the Web.

Management Tips

These strategies will help ensure
that hypotony doesn’t become a
serious problem for you or your
patient:

* Err on the side of tighter su-
tures, not looser. You can always open
your sutures with laser suture lysis
or remove them, if you're doing re-
leasable sutures. On the other hand, if
you make the sutures too loose at the
outset you may end up with hypotony,
which is much more difficult to fix.

* Try using the modified Wise
technique for conjunctival flap
closure. Gary Condon has popular-
ized this technique, originally de-
scribed by Dr. James Wise.® This
technique involves making an incision
at the limbus to create a fornix-based
flap. The incision may be at the
limbus or about 1 mm posterior to the
limbus, while leaving an anterior lip of
the conjunctiva to act as a bolster for
watertight closure. After the filtration
portion of the procedure is done, you
use a minimally spatulated needle,
either with a 9-0 monofilament vicryl

Ethicon suture (D8760), a 8-0 braided
vicryl TG140-6 suture (the more
affordable version), or a 9-0 vicryl
suture on a BV needle—probably the
most commonly used—to close with
a running mattress suture. You make
multiple passes in the conjunctiva and
the sclera using suture bites that are
longer than the space between the
bites, anchoring the suture at both
ends in the conjunctiva and sclera
outside the confines of the incision.
This ensures that you don't have any
breaks at the limbus, especially when
doing a fornix-based flap.

The learning curve associated with
this technique is steep; however, once
you've learned to do it, it'’s quick and
efficient and always reproducible.
I've had no bleb leaks since adopting
this technique. I've also found that
this technique minimizes astigmatic
distortion. (You can watch a video
illustrating this technique at https:/
youtu.be/nsKMijvbVuAo.)

e If there’s a potential problem,
have the patient return frequently.
In general, if a patient has hypotony,
seeing the patient every couple of
days is reasonable. If there’s no initial
indication of a problem, I usually see
patients on the first postoperative day,
and at the first and second weeks.
Then, depending on how they do, I'll
see them two weeks later and then a
month after that. As long as there’s no
sign of trouble, I keep lengthening the
time between visits.

* Be patient with the pressure
in the early postoperative period.
You want to aim for a pressure be-
tween 15 and 20 mmHg, but I always
tell my patients not to get too excited
about the initial number. The initial
postoperative period is a roller
coaster, so the number matters less,
as long as it doesn’t get too far out
of the 15 to 20 mmHg range. But
if the patient comes in on the first
postoperative day and the pressure is
5 mmHg and her vision is blurry and
she has choroidals—which is rare on
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the first day—then I would say, “Let
me see you tomorrow or the day after.
Let’s try this conservative treatment
with steroids and atropine and see
how you do.”

e If the patient has both an
overfiltering bleb and a cataract,
cataract surgery may resolve the
bleb problem. In this situation,
doing the cataract surgery may help
address the overfiltration by inducing
episcleral inflammation. Its the same
principle as tapering the patient’s anti-
inflammatory medications. So if the
patient has a cataract that is out of
the immediate postoperative window,
cataract surgery may induce some
scarring, which will treat the hypotony
and improve visual acuity.

* Remember that not all hy-
potonous eyes require interven-
tion. The condition of the patient’s
vision should always guide
treatment, and the timing of any
intervention should depend on the
severity of the symptoms, patient
preference and the status of the
fellow eye. For instance, if you have
a 90-year-old Caucasian female with
a pressure of 3 mmHg, a diffuse
filtering bleb and 20/25 vision, the
most you should offer in terms of
intervention would be the use of a
plastic shield at night and having
the patient sleep on the opposite
side. On the other hand, if you're
dealing with a 20-year-old myopic
Asian male with low scleral rigidity,
a pressure of 6 mmHg and 20/400
vision, immediate intervention will
proably be needed. REVIEW

Dr: Trubnik is an attending surgeon
at Ophthalmic Consultants of Long
Island in New York.
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Ophthalmol 2008;246:6:869-74.

2. Richman J, Moster MR, Myeni T, Trubnik V. A prospective study
of consecutive patients undergoing full-thickness conjunctival/
scleral hypotony sutures for clinical ocular hypotony. J Glaucoma
2014;23:5:326-8.

3. Wise, JB. Mitomycin-compatible suture technique for fornix-
based conjunctival flaps in glaucoma filtration surgery. Arch
Ophthalmol 1993;111:992-997.
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(continued from page 106)

alternatives are available outside the
United States. A New Drug Applica-
tion was submitted to the FDA for
0.18% HA ophthalmic solution (Re-
jena, NDA 22-358); however, it wasn’t
approved despite positive results in
clinical trials.*!"" Ophthalmic solutions
of 0.1 to 0.3% HA have been market-
ed in Japan, Europe, Australia, Rus-
sia and parts of Asia under the trade
names Hyalein, Vismed, Vislube, Op-
ticalm, Hylabak and Hylovis (See the
table on p. 106). In the United States,
HA is listed as an inactive ingredient
in the over-the-counter artificial tear
product Blink Tears.

Bionic Hyaluronic?

There is an unmet medical need in
the United States for next-generation
HA products that can outperform the
available artificial tear options in terms
of increasing ocular residence time,
decreasing dosing frequency, lubri-
cating and improving the tear film,
and alleviating symptoms associated
with acute and chronic dry eye. While
clinical trials have provided evidence
that HA is superior to other polymers
as a lubricant, there’s still a require-
ment for q.i.d. (or more frequent) dos-
ing and much room for improvement.
There is extensive literature on chemi-
cal modification of HA that may point
the way for such improvements.

Pharmaceutical companies have
aimed to chemically modify HA to im-
prove its properties, thus offering su-
perior formulations for multiple indi-
cations. The primary chemical strategy
used to modify HA is the cross-link, ei-
ther by direct reaction of side chains or
through the addition of spacer arms,
which can then form stabilizing links
between HA molecules.

One such cross-linked HA, car-
boxymethyl hyaluronic acid, is the ac-
tive ingredient globally marketed for
veterinary applications as ReMend

(BayerDVM), is sold in more than 400
clinics. While piggybacking on the ex-
tensive amount of HA data already
generated by others, Jade Therapeu-
tics is in the process of bringing a for-
mulation with this active, modified HA
to human clinical trials. This lightly
cross-linked eye-drop formulation is
designed to modulate the gelation
of the solution, thereby improving
residence time and tear-film stability
as compared to currently marketed
products.

Another HA product is SI-614,
under development by Seikagaku, a
pioneer in glycoscience research since
1950. This compound has shown pro-
mise in several clinical studies, and is
currently in Phase III clinical trials.

Chemically modified HA tear sub-
stitutes (shown in the table, p. 106)
may represent more than an incre-
mental improvement over the previ-
ously used artificial tear formulations,
and can be viewed as a long-acting or
sustained-release therapy. Rather than
supplementing the existing tear film as
current artificial tear formulations do,
modified HA solutions are designed to
be genuine treatments with significant
therapeutic value.

Assessment of HA Products

With the aid of stains and other
tests, we can fairly accurately assess
how well a tear substitute is doing its
job. The Schirmer’s test has been used
for decades as a rapid and telling, albe-
it variable, assessment of aqueous tear
production. This test would not be
expected to be altered with tear sub-
stitute therapy. However, with long-
term, disease-modifying treatments,
it could demonstrate improved wet-
ting. Tear-film breakup time measures
instead the evaporation of the tear
film, and is an assessment of evapora-
tive dry eye due to mucin or lipid tear
deficiencies. TFBUT should improve
with tear substitute use, particularly
if the product has an ingredient such

as modified HA to increase wetting.
The clinician routinely uses rose ben-
gal, lissamine green and fluorescein
dyes to stain ocular surfaces prior to
examination, though lissamine green
has largely supplanted rose bengal due
to the potential for intolerance of the
latter. While rose bengal and lissamine
green preferentially stain damaged
conjunctival tissues, fluorescein con-
centrates in areas of cell-cell junction
disruption on the cornea.'

There are other more experimental
tests that we frequently use to test the
performance of an artificial tear prod-
uct. Various measures based on the
blink, including rate; inter-blink inter-
val; patterns of blink; and partial, com-
plete and extended blinks, can be used
as surrogates for ocular discomfort and
in some tests of visual function.

The ocular protection index and the
interval visual acuity decay test assess
very different aspects of ocular surface
health with the aid of blink measures.
We know that optimal blink rates en-
able the maintenance of a stable tear
film, thus ensuring good ocular sur-
face tissue health, while low blink rates
and incomplete blinking lead to excess
tear evaporation and dry eye. Ocular
surface protection depends on the pa-
tients TFBUT matching or exceeding
his or her IBI, or inter-blink interval.

The ocular protection index, which
is the ratio of TFBUT over IBI, gives
us a rapid snapshot of ocular surface
vulnerability. If the OPI score is less
than one, then a patient’s cornea is at
risk of exposure; if the OPI equals or
is greater than one, it is not.'” Another
newer metric, OPI 2.0, measures blink
rate and TFBUT simultaneously in
real time.'®'" The IVAD test uses a
standardized task for all patients be-
fore and after treatment, to evaluate
the decay of visual acuity in the time
between blinks." These more sophis-
ticated measures enable investigators
to establish an accurate comparative
assessment of the effects of dry-eye

(continued on page 137)

November 2015 | reviewofophthalmology.com | 131



REVIEW[OEEST I E

Equipment and Supplies

3

Hids38
$8483

PEOTII RN

EZ
zz
=+

1-877-274-9300

www.framedisplays.com

CLASSIC

Interior Optical Displays”

1-877-274-9300

www.ioddisplays.com

FREE FINANCING FOR 36 MONTHS" "Gt sors

Equipment and Supplies

Practice For Sale

ELORIDA
YE
A EQUIPMENT

FULL SERVICE DEALER

e C(lassical
e Diagnostic
e Surgical

e Retina Packages

VISIT US AT AAO
Nov. 14-17, 2015
BOOTH #443

800-336-0410
www.floridaeye.com

BUYING AND SELLING
PRE-OWNED

OPHTHALMIC EQUIPMENT
SINCE 1989

Premler Pra

AT T

it ELh R .
tice For Sale
ESTABLISHED PATIENT BASE « $2.5 MILLION IN ANNUAL REVENUE

A lucrative opportunity to add surgical services to one of the nation’s most successful,
full-scope, medically oriented optometry practices. Located in Vermont's most desirable and
picturesque four-season recreational community, this highly successful optometric practice
offers a loyal patient base, an integrated paperless electronic medical health record system,
dedicated professional staff, and is on track to achieve annual revenue for 2015 of $2.5 million.

A Truly Turnkey Professional Business Opportunity

* Truly state-of-the-art diagnostic instrumentation. Retiring owner is available for short or long term
* Fully integrated electronic EMR system. transition. Ideal ownership opportunity for a

» Large upscale optical. physician awngd sc_:!o practitioner or professional
« Full service optical laboratory. group. B_rokc_er mqqm’es we!cqme. For additional
* Modem, free-standing professional facility. s

* Exceptional visibility with major traffic counts. wvf&‘;:;&“}f? pDII'HaEl.‘?ITi‘g eAT:hiz

132 | Review of Ophthalmology | November 2015



REVIEW [MEESIITLE

Practice For Sale Merchandise Offered

F'racti__ce

EXAM ENVIRONMENTS
THE NEW

Practice Sales « Appraisals « Consulting PATIENT EXPERIENCE

LEARN MORE... GO TO WWW.ORVOSEXAM.COM
800.346.8890

www. PracticeConsultants.com

PRACTICES FOR SALE
NATIONWIDE

Visit us on the Web or call us to learn
more about our company and the
practices we have available.

info @ practiceconsultants.com

800-576-6935

www.practiceconsultants.com

REQ W

Do you have Products
and Services for sale?

Call Today! E
Toll free: 888-498-1460 . : W 500TH 3555
E-mail: sales@kerhgroup.com N . A

Products and Services

Before After

— P.M. Medical Billing Corp

DIAMOND KNIFE REPAIR/RESIZE EXCLUSIVE OPHTHALMOLOGY BILLING AND CONSULTING
* Repair any make or style diamond blade

+ Changing to a smaller incision? We can P.M. Medical Billing, will NOT be having a booth this year at the AAQ. However, WE WILL BE IN

resize or reshape any style diamond blade

« Tree annual cloaning and i . ATTENDANCE FOR THE AAO. We will be fully accessible from Friday through Tuesday. We are
ree annual C. eamng an mspectwn Of
Pelion/Metico diamond blades more than happy to meet with you and your staff at your convenience. We are very flexible
) O‘\'fvr 30 years experience in diamond knives and can meet with you at any time during the duration of the show. Please feel free to call
e also repair any make surgical
instrument, including phaco, either of the phone numbers listed below to set up a time to talk. Enjoy the show!
I/A handpieces and tips
Pelion &fﬂ Michael Hirsch, CEQ Patricia Hirsch, VP
VMETICO wsrmumens 516-551-8495 516-830-1500
www.pelionsurgical.com
888-883-3991 ]
www.PMBiller.com

E ZLEH i Targeting Ophthalmologists? Contact us today for classiied advertising:
RE YAl IA I Toll free: 888-498-1460
or Op aimolog

CLASSIFIED ADVERTISING WORKS E-mail: sales@kerhgroup.com

November 2015 | Revophth.com | 133



REVIEW[HEES

Career Opportunities

General Ophthalmologist

Minneapolis/St. Paul, Minnesota

HealthPartners Medical Group is a successful multi-specialty physician group based in
Minneapolis/St. Paul, central Minnesota and western Wisconsin. Our busy Eye Care
Division includes Ophthalmology, Optometry, and full service Optical. Our group of

14 Ophthalmologists includes general ophthalmologists as well as subspecialists in
oculoplastics, pediatrics and retina. We're part of a highly regarded ACO, providing quality
eye care to a large portion of the Twin Cities at our six well-equipped, state-of-the-art
HealthPartners Eye Clinics.

We seek a full-time, BC/BE general Ophthalmologist for our metro-area practice, and
encourage those with fellowship-training to apply. In addition to clinical and surgical
responsibilities, you'll share in reasonable call coverage at Regions Hospital, our nationally
recognized Level 1trauma center in St. Paul.

We offer a great team of colleagues, generous benefits and compensation, and the
excitement of a metropolitan practice and lifestyle. Apply online at healthpartners.com/
careers or email your CV and cover letter to sandy.j.lachman@healthpartners.com. EOE

‘0’ HealthPartners-

healthpartners.com

IMMEDIATE OPENINGS
UNIVERSITY of
FLORIDA High vol cataract and gl 1a practice seeks

cataract/cornea/anterior segment/glaucoma
ophthalmologists. State of the art clinical equipment
and on site ASC. We desire motivated, patient-focused
candidates with excellent surgical skills who seek to
practice in a team practice setting. Maryland and PA
license preferred. Salary with productivity bonus and
partnership opportunity in both practice and ASC.

College of Medicine
FULL-TIME FACULTY

VITREORETINAL SURGERY, OCULOPLASTICS

AND CORNEA/EXTERNAL DISEASES

The Department of Ophthalmology at the University of Florida has current full-time
faculty employment opportunities in the areas of Vitreoretinal Surgery, Oculoplastics
and Cornea/External Diseases. Salary and rank will be commensurate with credentials
and experience. The College of Medicine has an active compensation plan which includes
incentives and bonuses. Employer will assist with relocation costs.

Our new Chair, Dr. Sonal Tuli and her entire team are extremely excited as we begin
our journey to becoming the premier eye department in the country with exceptional
clinical care and cutting-edge research.

Candidates should apply through the Careers at UF website https://jobs.ufl.edu/ and
upload the following required documents:

. Letter of Application Stating Goals
. Curriculum Vitae
. Letters of Reference (minimum of 3)

Gainesville is a charming city and home to the University of Florida. The area is known for
its natural beauty, with many springs, lakes and rivers. The mild climate allows for many
outdoor activities and residents enjoy swimming, boating, fishing, bicycling and camp-
ing. Culturally, the city is enriched by the influence of the university. The population of
Gainesville is approximately 111,000 with a surrounding population of 250,000. We have
a diverse culture, excellent public schools, low cost of living and no state income tax. For
the past 8 years Gainesville has been voted among the Top 12 Most Livable Cities in the
Nation by Money Magazine.

Any questions regarding this position should be directed to Christina Kuruppacherry
with the Department of Ophthalmology at (352) 273-8776 or kuruppcl@ufl.edu.

The University of Florida is an Equal Opportunity Institution dedicated to building a broadly
diverse and inclusive faculty and staff. The selection process will be conducted in accord
with the provisions of Florida’s ‘Government in the Sunshine’ and Public Records Laws.
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Resident Case Series

Edited by Alia Durrani, MD

REVIEW

A middle-aged woman with a history of rheumatoid arthritis
awakens and discovers visual field loss in one eye.

Tim Arlow, MD, PhD, and Robert Sergott, MD

Presentation

A 56-year-old woman presented with nonspecific infero-nasal visual field loss in the right eye. The vision loss was no-
ticed upon waking two weeks prior. She denied any pain, trauma, headache, diplopia, photophobia or infection.

Systemic review was significant for chronic hand numbness and pain secondary to rheumatoid arthritis, but was other-
wise negative—she denied presence of any rashes, headache, jaw claudication, scalp tenderness, abnormal bowel move-
ments or urinary symptoms.

Medical History

Medical history was significant for rheumatoid arthritis, for which she was on prednisone 5 mg and had stopped rituximab
infusions nine months before. She also had a history of having had a positive purified protein derivative test for tuberculosis
(PPD), which was treated with “months of antibiotics” two years prior to presentation. She also had hypertension and hypo-
thyroidism. She denied tobacco use or drinking, denied illicit drug use and did not have any allergies.

Medications included: daily prednisone 5 mg; carvedilol 6.25 mg; ramipril 10 mg; armour thyroid 45 mg; and venlafaxine
75 mg. She had completed five courses of rituximab infusions occurring every six months over the past several years before
stopping nine months prior to presentation due to insurance issues.

Examination

Examination demonstrated a best corrected visual acuity of 20/30 in the right eye without pinhole improvement and
20/20-2 in the left eye. External examination was within normal limits; no mass, proptosis or ptosis was noted. Pupillary
exam was normal with no afferent pupillary defect. She was orthophoric in all positions of gaze and extraocular motility
was full bilaterally. Confrontation visual fields disclosed an infero-nasal defect OD but were otherwise full to confronta-
tion OU. Ishihara color plates were 15/15 OU.

Anterior slit-lamp examination of the right
and left eyes were within normal limits—con-
Junctiva was quiet, cornea clear, anterior cham-
ber quiet and lens clear. Intraocular pressure
by Goldmann applanation tonometry was 16
mmHg OU.

Funduscopic examination of the right eye
disclosed optic nerve head edema with trace
vitreous white cells (See Figure 1). Funduscop-
ic examination of the left eye showed a small
crowded nerve without edema.

Figure 1. Multicolor fundus optical coherence tomography demonstrating nerve
head edema 0D and crowded nerve 0S.

What is your differential diagnosis? What further workup would you pursue? Please turn to p. 136
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Diagnosis, Workup and Treatment

Given our patient’s clinical history
and exam, a differential diagnosis was
constructed and included conditions
that were associated with optic neuri-
tis. Notably, we were concerned about
vascular (giant cell arteritis, nonarter-
itic anterior ischemic optic neuropa-
thy); demyelinating (multiple scle-
rosis); autoimmune (systemic lupus
erythematous, Sjogren’s syndrome);
infectious (tuberculosis, herpes zoster,
Lyme disease, syphilis, toxoplasmosis,
Bartonella); and inflammatory (sar-
coidosis) etiologies. Given the clinical
presentation, suspicion for giant cell
arteritis was not high. The presence
of a crowded optic disc in the left eye
along with hypertension and older age
was highly concerning for nonarteritic
anterior ischemic optic neuropathy
(NAION).

Humphrey visual field testing was
reliable and confirmed the inferior
nasal defect in her right eye and was
otherwise normal in the left eye. Op-
tical coherence tomography demon-
strated retinal nerve fiber layer thick-
ness of 123 pm in the right eye with

Discussion

NMO or Devic’s disease is an auto-
immune disorder that results from in-
flammation and demyelination of the
optic nerves and spinal cord. Origi-
nally identified in 1894 by Dr. Eugéne
Devic, NMO can result in blindness,
weakness/paraplegia, loss of sensa-
tion, bowel and bladder dysfunction
as well as other symptoms." In this
regard, NMO shares some similarities
with MS and was initially proposed
to be on the MS spectrum. However,
recent immunological, clinical, radio-
graphical and pathological studies de-
lineate NMO as a unique disease. The
prevalence of NMO is believed to be
between 0.5 and 4.4 per 100,000 in-
dividuals and does not appear to have
racial predilection.>® The average age

Resident Case Series

significant swelling and 85 pm in the
left with atrophy.

Magnetic resonance imaging of
the brain demonstrated several non-
specific scattered punctate foci of
FLAIR hyperintense signals within
the cerebral white matter, predomi-
nantly in a subcortical distribution.
These signs were suspicious for small
vessel ischemic changes. Addition-
ally, there were several larger oval
lesions suspicious for demyelinating
disease, but not specific for MS (See
Figure 2). There was no evidence of
acute ischemia, intracranial hemor-
rhage or masses. MRI examination
of the orbits was unremarkable and
did not disclose optic nerve enhance-
ment. Magnetic resonance angiogra-
phy identified an incidental medially
directed 6-mm left paraclinoid ICA
aneurysm and 2-mm aneurysm from
right ACA. CT of the chest was within
normal limits and did not demon-
strate evidence of tuberculosis.

Laboratory evaluation was within
normal limits except for Neuromy-
elitis Optica (NMO) antibody against

of onset for NMO is 34 to 43 years
with a range of 4 to 88 years old.** Nu-
merous studies have documented that
women are three- to tenfold more
likely to be diagnosed with NMO as
compared to men.*?

Modern evidence supports that
NMO is caused by an autoantibody
against aquaporin-4 (AQP4), a chan-
nel protein residing on astrocytes.®
Specifically, the deposition of IgG and
complement in central nervous sys-
tem lesions, as well as loss of AQP4
from these lesions, suggests antibody
and complement-mediated cellular
toxicity are the primary mechanism of
pathologic changes."” The cell-based
assay for detecting AQP4 autoanti-
bodies has sensitivity of 76 percent
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/ P &
Figure 2. Sagittal magnetic resonance

imaging demonstrating FLAIR hyperintense
signals in cerebral white matter.

aquaporin-4 (AQP4) at a positive
value of 6.3 (>5), which is consistent
with diagnosis of or predisposition to
NMO.

Following the diagnosis of NMO
or Devic’s disease, the patient was
started on 50 mg of prednisone and
instructed to taper down by 10 mg
every five days until she returned to
her original dosage of 5 mg, as per
her rheumatologist for her RA. In
conjunction with her rheumatolo-
gist, she was restarted on rituximab
infusions.

and specificity of 99 percent® and has
been proven effective in delineating
NMO from MS.

MS is roughly 40 times more prev-
alent than NMO.* Distinguishing
NMO from MS is important clini-
cally due to the fact that MS treat-
ments of IFN-B, natalizumab and oral
fingolimod may exacerbate NMO in
certain patients.*'” The recently up-
dated diagnostic criteria for NMO
with positive AQP4 antibody requires
at least one core clinical characteristic
(optic neuritis or transverse myelitis)
and exclusion of alternative diagnoses
(notably brain MRI not meeting usual
diagnostic criteria for MS).®

Treatment options for NMO are
currently based on small, mostly ret-



rospective studies—to date there have been no prospective
randomized clinical trials to establish efficacy of current
treatments. With acute presentation, methylprednisolone
1g IV is delivered daily for three to five days. If symptoms do
not improve, plasma exchange is administered daily or every
other day for up to five treatments.* Afterwards, systemic
immunosuppression with a variety of agents (including
azathioprine, mycophenolate, cyclophosphamide and ritux-
imab) have been employed to prevent attack recurrences.*!
Several studies have demonstrated rituximab treatment
performs superiorly at decreasing annual relapse rates and
disability indices."?

As compared to MS, the myelopathy in NMO is typically
more severe and has less of a chance of recovery." Addition-
ally, the transverse myelitis in the spine can cause respira-
tory failure and death.' Within the first year, 55 percent of
patients will have a relapse, and 90 percent of patients will
do so in the first five years—these neurological deficits usu-
ally do not resolve between episodes.?

In summary, NMO is an autoimmune disease resulting
in demyelination and inflammation of the optic nerves and
spinal cord from autoantibodies directed against aquapo-
rin-4. NMO may manifest with loss of vision or spinal-cord
dysfunction and may be clinically similar to MS. Diagnosis
is based primarily on MRI, evidence of optic neuritis and
transverse myelitis, presence of IgG against AQP4, and
exclusion of alternative diagnoses. Acutely, patients are
treated with steroid or plasmapheresis before using systemic
immunosuppression to prevent recurrent attacks. Without
treatment, prognosis for NMO is guarded. REVIEW
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treatments on the ocular surface and visual function.
Furthermore, using these tests in conjunction with the
Controlled Adverse Environment heightens the mag-
nitude of change from baseline and gives us a greater
chance of seeing differences between vehicle and active
test compounds, or between two tear substitutes."

An adequate assessment of artificial tear products
enables patients to be paired with formulations most
suited to them. The future looks bright and artificial tear
products with modified HA appear to have demonstra-
ble clinical effectiveness. The use of these new products
will mark the beginning of a new era for tear substitutes,
an era in which we begin prescribing the best of these
long-acting formulations for patients when “nature’s lo-
tion” fails them. REVIEW

Dr: Abelson is a clinical professor of ophthalmology
at Harvard Medical School, and emeritus surgeon at
the Massachusetts Eye and Ear Infirmary. Mr. Ousler
is vice president of dry eye at Ora Inc. Ms. Smith and
Dr: Santanam are medical writers at Ora Inc.
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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, it is 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 (@pproximately 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 rabhits 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 toa
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.

Inthe 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: Cyclosporing has not been found to be mutagenic/genotoxic in the Ames Test, the V79-HGPRT Test, the micronucleus
testin 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 lymphacytes 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 (approximately 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 to 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.

Rx Only
£ ALLERGAN

Based on package insert 71876US18

© 2014 Allergan, Inc.

Irvine, CA92612, US.A.

©marks owned by Allergan, Inc. ~ APC21XT14
Patented. See www.allergan.com/products/patent_notices
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(Cyclosponie Qohtnalmic Emusion) 005%

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.

i »

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. Lenses may be reinserted
15 minutes following administration of RESTASIS®
ophthalmic 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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