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INDICATION

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

Make the move to ILUVIEN and provide sustained,
submicrogram levels of fluocinolone acetonide (FAC)
for 36 months from a single intravitreal implant.!

/ » g\-‘u‘?
A X
%-fma‘*‘
Primary month-24 The most common Nonbioerodable,
endpoint met. : adverse reactions : implant designed
Significantly more . reported were cataract to deliver
patients treated with ¢ development (ILUVIEN : submicrogram
ILUVIEN achieved 82%; sham 50%) levels of steroid.'
>15-letter and intraocular :
improvement pressure elevation of
from baseline." : >10 mmHg (ILUVIEN
: 34%; sham 10%)."

Contraindications with known hypersensitivity to any

« ILUVIEN is contraindicated in patients components of this product.
witl_] active’ or su_spec_ted oc.ular or Warnings and Precautions
periocular infections including most « Intravitreal injections have been

viral disease of the corneaand =~ associated with endophthalmitis, eye
conjunctiva including active epithelial inflammation, increased intraocular

herpes simplex keratitis (dendritic pressure, and retinal detachments.

keratitis), vaccinia, varicella, mycobacterial : : ;
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* [LUVIEN is contraindicated in patients U : .
. ; se of corticosteroids may produce
with glaucoma, who have.cup 1o disc posterior subcapsular cataracts,

ratios of greater than 0.8. increased intraocular pressure,

* [LUVIEN is contraindicated in patients glaucoma, and may enhance the

1.ILUVIEN® [package insert]. Alpharetta, GA: Alimera Sciences, Inc.; 2014.



Permanent J-code has been Effective
Issued for ILUVIEN® (fluocinolone January 1
acetonide intravitreal implant) 0.19 mg 2016
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establishment of secondary ocular infections due
to bacteria, fungi, or viruses. Corticosteroids are
not recommended to be used in patients with a
history of ocular herpes simplex because of the

potential for reactivation of the viral infection. U v I
» Patients in whom the posterior capsule of the lens I L E N
is absent or has a tear are at risk of implant (fluodinolone acetonide

migration into the anterior chamber. , treal imolant) 019
Adverse Reactions intravitreal implant) 0.19mg

* The most common adverse reactions reported
were cataract development (ILUVIEN 82%; sham

50%) and intraocular pressure elevation of >10
At LEVIEN S iw San 1w, Learn more at ILUVIEN.com

Please see brief summary of full Prescnhmg Information on following page.



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

INDICATIONS AND USAGE

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

CONTRAINDICATIONS

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

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

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

WARNINGS AND PRECAUTIONS

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

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

Corticosteroids are not recommended to be used in patients with a history of ocular
herpes simplex because of the potential for reactivation of the viral infection.

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

ADVERSE REACTIONS

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

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

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

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

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

Ocular
Cataract! 192/235% (82%) 61/1212 (50%)
Myodesopsia 80 (21%) 17 (9%)
Eye pain 57 (15%) 25 (14%)
Conjunctival haemorrhage 50 (13%) 21 (11%)
Posterior capsule opacification 35 (9%) 6 (3%)
Eye irritation 30 (8%) 11 (6%)
Vitreous detachment 26 (7%) 12 (7%)
Conjunctivitis 14 (4%) 5 (3%)
Corneal oedema 13 (4%) 3 (2%)
Foreign body sensation in eyes 12 (3%) 4 (2%)
Eye pruritus 10 (3%) 3(2%)
Ocular hyperaemia 10 (3%) 3 (2%)
Optic atrophy 9 (2%) 2 (1%)
Ocular discomfort 8 (2%) 1(1%)
Photophobia 7 (2%) 2 (1%)
Retinal exudates 7 (2%) 0 (0%)
Anterior chamber cell 6 (2%) 1(1%)
Eye discharge 6 (2%) 1(1%)

US-ILV-MMM-0256 11/15

Table 1 (continued)

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

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

2235 of the 375 ILUVIEN subjects were phakic at baseline; 121 of 185 sham-controlled subjects
were phakic at baseline.

Increased Intraocular Pressure

Table 2: Summary of Elevated I0P-Related Adverse Reactions

Event ILUVIEN (N=375) | Sham (N=185)
n (%) n (%)
Non-ocular
|OP elevation > 10 mm Hg from baseline | 127 (34%) 18 (10%)
|OP elevation > 30 mm Hg 75 (20%) 8 (4%)
Any I0P-lowering medication 144 (38%) 26 (14%)
Any surgical intervention for elevated
intraocular pressure 18 (5%) 1(01%)
257
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Figure 1: Mean IOP during the study

Cataracts and Cataract Surgery

At baseline, 235 of the 375 ILUVIEN subjects were phakic; 121 of 185 sham-controlled
subjects were phakic. The incidence of cataract development in patients who had a phakic
study eye was higher in the ILUVIEN group (82%) compared with sham (50%). The median
time of cataract being reported as an adverse event was approximately 12 months in the
ILUVIEN group and 19 months in the sham group. Among these patients, 80% of ILUVIEN
subjects vs. 27% of sham-controlled subjects underwent cataract surgery, generally within
the first 18 months (Median Month 15 for both ILUVIEN group and for sham) of the studies.
Postmarketing Experience: The following reactions have been identified during post-
marketing use of ILUVIEN in clinical practice. Because they are reported voluntarily,
estimates of frequency cannot be made. The reactions, which have been chosen for
inclusion due to either their seriousness, frequency of reporting, possible causal connection
to ILUVIEN, or a combination of these factors, include reports of drug administration error
and reports of the drug being ineffective.

USE IN SPECIFIC POPULATIONS

Pregnancy: Pregnancy Category C.

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

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

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

Geriatric Use: No overall differences in safety or effectiveness have been observed

between elderly and younger patients.

Manufactured for:
SCIENCEY

Alimera Sciences, Inc. ® 6120 Windward Parkway

Alpharetta, GA 30005 e Patented. See: www.alimerasciences.com
All Rights Reserved; Issue Date December 2014;

ILUVIEN is a registered trademark of Alimera Sciences, Inc.
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L.-dopa May Hold Key to
Prevention, Delay of AMD

A University of Arizona-led study on age-
related macular degeneration likely
will lead to a way to delay or prevent
the disease, researchers say.

The study, led by co-principal in-
vestigator Brian S. McKay, associ-
ate professor of ophthalmology and
vision science and cellular and mo-
lecular medicine at the UA College
of Medicine-Tucson, found that pa-
tients who take levodopa, or l-dopa,
a common treatment for Parkinson’s
disease, appear far less likely to de-
velop macular degeneration. And if
they do develop the disease, it is sig-
nificantly later in life.

L-dopa is a naturally occurring
molecule that is made in pigmented
human tissue, including the iris, and
has a role in maintaining a healthy
macula. A synthesized form of I-dopa
is used to treat Parkinson’s and move-
ment disorders.

“It is likely that this will lead to a
way to prevent AMD, and it may also
lead to treatment for macular degen-
eration in the future,” Dr. McKay
said. “It may also help with other eye
diseases characterized by retinal de-
generation, such as retinitis pigmen-
tosa.” The research was published
online Nov. 4 in the American Jour-
nal of Medicine.

“Research points to this as a path-
way to regulate and prevent this
most common cause of blindness in
adults,” said study co-principal inves-
tigator Murray Brilliant, PhD, direc-
tor of the Marshfield Clinic Research
Foundation Center for Human Ge-
netics in Marshfield, Wisc. “Imagine

telling patients we potentially have
medication that will allow them to
see and continue enjoying life, their
family and perform everyday activi-
ties as they age. That is very power-
ful.”

Dr. Paul A. Sieving, director of
the National Eye Institute, a branch
of the National Institutes of Health,
said the research “suggests an in-
triguing link between patients tak-
ing l-dopa and a lower incidence and
delayed onset of AMD. Showing that
l-dopa causes this protective effect
will require further investigation, but
if confirmed, could lead to new drugs
or combination therapies for AMD
that target dopa-responsive cells in
the retina.”

Dr. McKay pursued this research
after he discovered that the support
tissue for the retina expressed a re-
ceptor for I-dopa, and that this signal-
ing pathway fostered retinal survival.
He and Dr. Brilliant, who previously
was with the UA, hypothesized that
those taking I-dopa may be protected
from AMD.

To answer this question they ana-
lyzed the health records of 37,000
Marshfield Clinic patients to deter-
mine who had macular degeneration,
who took l-dopa, or both. Dr. Brilliant
found that patients who began taking
l-dopa before they developed macu-
lar degeneration were diagnosed
with the eye disease eight years later
than those who had never taken 1-do-
pa. They also noted that there were
many fewer AMD patients in the
group that were prescribed l-dopa.

The next phase of the research in-
volved analysis of a much larger, in-
surance-industry database of medical
records on 87 million patients. The
same connection between l-dopa and
macular degeneration held. Further,
with this enormous dataset, they
were able to show that l-dopa both
prevented and delayed wet AMD,
which is far less common than dry
AMD but is responsible for about 90
percent of AMD-caused blindness.

A clinical trial to further validate
these research findings will be the
next step of the research.

Cataract-Staving

Drop Identified

A chemical that could potentially be
used in eye drops to reverse cataracts
has been identified by a team of sci-
entists from UC San Francisco, the
University of Michigan and Washing-
ton University in St. Louis.

Identified as a “priority eye dis-
ease” by the World Health Organi-
zation, cataracts affect more than 20
million people worldwide. Most indi-
viduals blinded by severe cataracts in
developing countries go untreated.

Reported November 5, 2015 in
Science, the newly identified com-
pound is the first that is soluble
enough to potentially form the basis
of a practical eye-drop medication for
cataracts.

As is seen in neurodegenera—
tive conditions such as Alzheimer’s
disease and Parkinsons disease, a
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hallmark of diseases of aging is the
misfolding and clumping together of
crucial proteins. In the case of cata-
racts, the affected proteins are known

as crystallins. Rhem 3—19 Diamond Kmves*
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News

properly folded crystallins and their
amyloid forms: Put simply, amyloids
are harder to melt.

The research group used high-
throughput differential scanning flu-
orimetry, or HT-DSF, in which pro-
teins emit light when they reach their
melting point. At the U-M Life Sci-
ences Institute’s Center for Chemical
Genomics, the team used HT-DSF to
apply heat to amyloids while applying
thousands of chemical compounds.

Because the melting point of amy-
loids is higher than that of normal
crystallins, the team focused on find-
ing chemicals that that lowered the
melting point of crystallin amyloids to
the normal, healthy range.

The group began with 2,450 com-
pounds, eventually zeroing in on 12
that are members of a chemical class
known as sterols. One of these, known
as lanosterol, was shown to reverse
cataracts in a June 2015 paper in Na-
ture, but because lanosterol has limit-
ed solubility the group who published
that study had to inject the compound
into the eye for it to exert its effects.

Using lanosterol and other sterols
as a clue, Dr. Gestwicki and his group
assembled and tested 32 additional
sterols, and eventually settled on one,
which they call “compound 29,” as
the most likely candidate that would
be sufficiently soluble to be used in
cataract-dissolving eye drops.

In laboratory dish tests, the team
confirmed that compound 29 signifi-
cantly stabilized crystallins and pre-
vented them from forming amyloids.
They also found that compound 29
dissolved amyloids that had already
formed. Through these experiments,
said Dr. Gestwicki, “we are starting to
understand the mechanism in detail.
We know where compound 29 binds,
and we are beginning to know exactly
what it’s doing.”

The team next tested compound 29
in an eye-drop formulation in mice
carrying mutations that make them
predisposed to cataracts. In experi-

8 | Review of Ophthalmology | December 2015

ments conducted with Usha P. And-
ley, PhD, professor of ophthalmology
and visual sciences at WUSTL School
of Medicine, they found that the
drops partially restored transparency
to mouse lenses affected by cataracts,
as measured by a slit-lamp test of
the sort used by ophthalmologists to
measure cataracts in humans.

Similar results were seen when
compound 29 eye drops were applied
in mice that naturally developed age-
related cataracts, and also when the
compound was applied to human lens
tissue affected by cataracts that had
been removed during surgery.

Dr. Gestwicki cautions that slit-
lamp measures of lens transparency
used in the research are not a direct
measure of visual acuity, and that only
clinical trials in humans can establish
the value of compound 29 as a cata-
ract treatment. He has licensed the
compound from U-M, however, and
Dr. Makley, a former graduate stu-
dent and postdoctoral fellow in the
Gestwicki laboratory, is founder and
chief scientific officer of ViewPoint
Therapeutics, a company that is ac-
tively developing compound 29 for
human use.

Dogs are also prone to developing
cataracts. Half of all dogs have cata-
racts by nine years of age, and virtually
all dogs develop them later in life. An
effective eye-drop medication could
potentially benefit about 70 million af-
fected pet dogs in the United States.

“If you look at an electron mi-
crograph at the protein aggregates
that cause cataracts, you'd be hard-
pressed to tell them apart from those
that cause Alzheimer’s, Parkinson’s
or Huntington’s diseases,” Dr. Gest-
wicki said. “By studying cataracts
we've been able to benchmark our
technologies and to show by proof-
of-concept that these technologies
could also be used in nervous system
diseases, to lead us all the way from
the first idea to a drug we can test in
clinical trials.” REVIEW
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D-KAT Digital 40H Slit Lamp Vantage Plus Wireless
The first FDA 510(k) digital The next generation slit lamp The world’s best selling binocular
applanation tonometer featuring advanced Keeler optics indirect ophthalmoscope

MULTIPLY YOUR SAVINGS

BUY MORE SAVE MORE

Keeler's 40H Slit Lamp is quickly gaining the reputation
as a world class device.

Featuring Keeler’s famous optics, 6 to 40x magnification, LED
lllumination in a beautifully crafted, thoughtful design, giving you
the functionality and performance you want, need and expect
from a Keeler Slit Lamp.

BUY 1/ GET 1
Purchase a Keeler 40 H Slit Lamp and you'll receive a FREE
Keeler D-KAT Digital

BUY 2 / GET 2

Purchase 2 Keeler 40H Lamps and you'll receive 2 FREE Keeler
D-KAT Digitals

BUY3/GET3 + 1
Purchase 3 Keeler 40H Slit Lamps and you'll receive 3 FREE ee er

Keeler D-KAT Digitals + a FREE Keeler Vantage Plus BIO /\
Outfit your offices with Keeler 40H Slit Lamps before O P T I C S

December 31, 2015 and take advantage of these great offers!
Keeler Instruments, Inc. ® 456 Parkway * Broomall, PA 19008

Offer expires December 31, 2015. No other Keeler offer can be combined. Tel: (800) 523-5620  Fax: (610) 353-7814 » email: keeler@keelerusa.com




The first and only FDA-approved product that combines
miosis prevention and post-op ocular pain reduction in one'

OMIDRIA® (phenylephrine and ketorolac injection) 1%/ 0.3%
IS COVERED FOR MORE CATARACT
SURGERY PATIENTS THAN YOU THINK

Introducing

OMIDRIA

IMPORTANT SAFETY INFORMATION

OMIDRIA® must be added to irrigation solution prior to intraocular use.

OMIDRIA is contraindicated in patients with a known hypersensitivity to any of its ingredients.
Systemic exposure of phenylephrine may cause elevations in blood pressure.

Use OMIDRIA with caution in individuals who have previously exhibited sensitivities to acetylsalicylic acid, phenylacetic
acid derivatives, and other non-steroidal anti-inflammatories (NSAIDs), or have a past medical history of asthma.

The most commonly reported adverse reactions at 2-24% are eye irritation, posterior capsule opacification, increased
intraocular pressure, and anterior chamber inflammation.

Use of OMIDRIA in children has not been established.

You are encouraged to report Suspected Adverse Reactions to the FDA. Visit www.fda.gov/medwatch,
or call 1-800-FDA-1088.

INDICATIONS AND USAGE

OMIDRIA is added to ophthalmic irrigation solution used during cataract surgery or intraocular lens replacement and is
indicated for maintaining pupil size by preventing intraoperative miosis and reducing postoperative ocular pain.

Please see the Full Prescribing Information for OMIDRIA at www.omidria.com/prescribinginformation.



Because every patient
deserves access to OMIDRIA...

Enroll your next cataract surgery
patient in OMIDRIAssure now!

Now you can provide the benefits of OMIDRIA—

without worrying about coverage and reimbursement

LIVE

ASSISTANCE
INFORMATION

HOTLINE

Personalized help with
reimbursement services
related to OMIDRIA

-

“WE PAY THE
DIFFERENCE”
COMMERCIAL
REIMBURSEMENT
PROGRAM*

@

Assistance for patients
with insufficient
commercial insurance

-

“EQUAL
ACCESS”
PATIENT
ASSISTANCE
PROGRAM

©

Assistance for financially
eligible uninsured or
government-insured
patients

N J

Talk to your Omeros Representative today or call

\‘: (1-877-664-3742) to request a Patient Enrollment Form,
or visit

*Omeros will pay your facility, on behalf of your patient, the difference between
your facility’s acquisition cost for OMIDRIA and the amount covered by your
patient’s insurance, less a $30 patient responsibility.

Reference: 1. OMIDRIA [package insert]. Seattle, WA: Omeros Corporation; 2015.

OMEROS®, OMIDRIA®, and the OMIDRIA logo® are registered trademarks, and OMIDRIAssure™ is a trademark, of Omeros Corporation.

© Omeros Corporation 2015, all rights reserved. 2015-214
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The Dos and Don’ts of Social Media
By Walter Bethke, Managing Editor

How to help patients and your practice while protecting

everyone’s privacy.

The Doctor-Patient Connection Goes Digital

By Christopher Kent, Senior Editor
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Advances in technology are causing significant changes in the way

doctors and patients interact.
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CVS Esséntial

The Lombart Visual Acuity System

The CVS Essential
includes:

« Monitor

+ HDMI Device with
Acuity Software Program

+ Luminous RF Remote

« Wall Mounting Bracket
with Swivel

Only

$1,695

2.4G RF Remote

Acuity Systems don’t have to be
complicated. The CVS Essential proves
they can be simple and affordable.

Luminous Keypad

There are many visual acuity systems available in the market
today. Many of these have features that often go unused and
require extensive knowledge of their complicated remote
controls to access them.,

The Lombart CVS Essential unit was developed with the
idea thatan acuity system should be easy to operate, while
stillincluding the standard acuity charts commonly used in
refraction. The CVS Essential provides quick access to charts
and features, ease of installation and most of all ... 1-800-566-2278

et Call 1-800-Lombart

The CVS Essential provides standard optotypes in a full range %
of Snellen Ratios. The remote control is easy to understand Or Your Local Lombart Representative

with quick access to all optotypes and smooth transitions Corporate Office - 5358 Robin Hood Road, Norfolk, VA 23513-2430
when adjusting chart sizes. It offers a direct button for chart 757-853-8888 | FAX 757-855-1232 | 800-566-2278
randomization as well as for Red/Green duochrome testing www.lombartinstrument.com

on all optotypes. lombart@lombartinstrument.com

Sales and Service Centers Coast to Coast
ATLANTA « BALTIMORE/WASHINGTON D.C. « BOSTON « BOYNTON BEACH/MIAMI « BRADENTON « CHARLOTTE « CHICAGO « CINCINNATI « DALLAS « DENVER » DETROIT « GREENSBORO « HOUSTON
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REVIEW

Technology Update

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

Retinal Imaging
On the Cheap

Portable, smartphone-based imaging solutions that allow the
diagnostician to hit the road without breaking the bank.

Walter Bethke, Managing Editor

f your practice’s technology budget

is tapped out but you find yourself
in need of a portable retinal imager to
use for hospital rounds, nursing home
visits or pediatric patients, you're in
luck: There are a couple of new phone
adapters and apps that allow you to
document retinal findings for under
$500. Here’s a look at how these de-
vices work, as well as their benefits
and limitations.

D-Eye

The D-Eye Portable Retinal Imag-
ing System (D-Eye, Padova, Italy) is
a lens assembly that magnetically at-
taches to a late-model Apple iPhone or
Samsung Galaxy.

Andrea Russo, MD, a practicing
ophthalmologist and PhD candidate at
Italy’s University of Brescia, invented
the D-Eye. “About 20 years ago, they
joined digital cameras with PCs in or-
der to record the view of the retina in
our offices,” Dr. Russo says. “Now, we
have the smartphone, which is a com-
puter in your pocket. When I finished
my residency program, I decided to
use a few lenses to create the D-Eye
project. Essentially, the D-Eye is a di-
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A collage of retinal images captured with
the new D-Eye system.

rect ophthalmoscope for viewing the
retina using just a smartphone held
close to the patients eye.”

The D-Eye uses a -10-D lens to
compensate for any myopia a patient
may have. The other components are
a beam splitter and a mirror. “The mir-
ror is used to reflect the light coming
from the LED inside the smartphone
and the beam splitter is for conveying
the light into the patient’s eye,” Dr.
Russo explains. “We also use a couple
of polarizing filters that are important
for reducing the glare from the cor-
nea, or the Purkinje reflection. For a

hyperopic patient, we use the cam-
era’s internal autofocus system to com-
pensate for the hyperopia.” Since a
smartphone’s LED can be irritating to
patients when held close to the eye, the
D-Eye also has a diaphragm that dims
the light, making it more tolerable. Dr.
Russo says even babies are not both-
ered by the illumination.

In practice, Dr. Russo says the field
of view is limited. “It’s around 5 to 8
degrees with an undilated pupil, and
20 to 25 degrees with dilation,” he says.
“This is because direct ophthalmos-
copy is similar to looking through a
keyhole, and the wider the keyhole,
the wider the field of view. It really de-
pends on the pupil’s dimensions.

“You can record still images or vid-
eos with it,” Dr. Russo continues, “but
I suggest recording video, since you
have a limited field of view. In video
mode, you can pan around the retina,
from the fovea to the optic disk, then
out to the equator, to catch all the de-
tails. Otherwise, if you only use still
images, you could lose a few parts of
the retina. You can’t go farther than
the equator, but you can reach it as you
can with an ordinary direct ophthal-
moscope.”

This article has no commercial sponsorship.



Dr. Russo says that, though the de-
vice is useful, it’s not a substitute for
a traditional retinal camera and direct
ophthalmoscopy. “The traditional sys-
tem is the next level,” he says. “The D-
Eye system is in the middle between
direct ophthalmoscopy and high-end,
expensive cameras. This isn't intended
to be a substitute for traditional equip-
ment, but instead to help with exams
in specific cases, such as bedridden
patients, patients in rural areas and
babies. In terms of conditions, it’s good
for glaucoma screening because the
optic nerve is easy to view. For diabetic
retinopathy, you can assess the retina
out to the periphery and notice signs of
diabetic retinopathy. We actually pub-
lished a paper this year that described
the agreement between the D-Eye
system and the ordinary slit-lamp exam
in diabetic retinopathy that found that
the agreement was pretty good.”™

Future plans for the device are
aimed at overcoming the current ver-
sion’s limitations. “We're developing a
D-Eye 2.0 with a much wider field of
view,” Dr. Russo explains. “Since, as
I said earlier, direct ophthalmoscopy
is like looking through a keyhole, the
closer you get to the keyhole, the wider
the field of view, so the solution is to
make the D-Eye slimmer. This one is
about 1 cm, and the 2.0 will be 0.5 cm.”

The D-Eye costs $390. Also, when a
new version comes out, Dr. Russo says
all the user will need to purchase is the
housing that attaches to the phone, not
an entirely new D-Eye lens system.
For information, visit d-eyecare.com.

OphthalmicDocs Fundus

The OphthalmicDocs Fundus is
born out of the open-source move-
ment in software, which allows users to
take a product, in this case an adapter
for a smartphone, and modify it in ways
they see fit. As such, the Ophthalmic-
Docs adapter isn’t something you buy;
instead it’s a file you can download
and send to a 3D printer, creating it
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The OphthalmicDocs Fundus is inexpensive
because you make it on a 3D printer.

yourself for the cost of the printing
and materials. You add a condensing
lens and then attach the device to your
smartphone.

The idea for the device came from
Hong Sheng Chiong, MD, an ophthal-
mology registrar (similar to a resident
in the United States) at Gisborne Hos-
pital in New Zealand. At first, his idea
was limited to drawings on paper, but
when he co-founded OphthalmicDocs
he teamed up with product designers
and engineers, and the device began
taking shape.

The OphthalmicDocs Fundus
adapter is basically a bracket that fits
on a smartphone. The bracket has an
arm that extends outward from the
phone and ends in a housing that holds
the condensing lens in front of the
phone’s camera. “For now the adapter
is designed to hold a 28-D or a 20-D
lens,” explains Dr. Chiong. “The 28-D
lens is for pediatric cases or infants,
and the 20-D lens is mainly for adults.
With dilation, the field of view is up
to 40 degrees. If the user has a mod-
ern smartphone, such as a Samsung
Galaxy or an iPhone, its autofocus is
used to compensate for a patient’s re-
fractive error, up to 5 D of myopia or
hyperopia. As for getting good images,
we usually recommend using a smart-
phone that has at least a 5-megapixel
camera. We've tried it on older genera-
tion phones with 3.2 or 3.8 megapixels,

and found that though you would get a
picture of the retina, it wouldn't be of
good enough quality to tell if the image
is drusen or exudate, or if its a bleed
or pigment.” The working distance is
between 5 and 7 cm away from the
patient’s eye.

“We've been mainly using it locally
in our hospital for patients who present
to the emergency department, those
too sick to be sent down to the eye clin-
ic, and for neonatal examinations,” says
Dr. Chiong. “Because we're on the east
coast of New Zealand, its an outreach
area, and we have small villages of 500
to 1,000 people who live two hours
away from the nearest health-care cen-
ter. In that type of situation, it's useful
for screenings for patients who require
a retinal exam. Its also handy in an
outreach environment because a con-
ventional fundus camera would be too
heavy and bulky to move around, and
could be damaged by the rough road
conditions.”

Dr. Chiong says that, though the
adapter is useful in certain situations,
it has some limitations, as well. “The
strength of the system is that it’s por-
table,” he says. “But, like any portable,
handheld device, if you try to take a
video and there’s movement, it will
degrade the image quality. The best
way to get a good image is to have the
patient sit down, and then stabilize
the patient’s head with one hand while
holding the smartphone with the other.

“The pupil size is a huge factor in
getting images with the current version
of the device,” Dr. Chiong continues.
“Cases that are challenging for the reti-
nal adapter are patients that don't have
a pupil that’s easily dilatable. Its chal-
lenging in floppy-iris syndrome, for
example. Also, like any other fundus
camera, it doesn’t give you a 3D per-
ception of a lesion, just 2D, so you can’t
be sure if it’s elevated or not.”

Future plans center on making the
system non-mydriatic. “We’re work-
ing on a non-mydriatic adapter with a
wider field of view,” says Dr. Chiong.
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“You could actually have up to a 50-de-
gree field of view by incorporating a
small, powerful lens after the objective
lens and using an infrared light source
to get focus to prevent pupillary con-
strictions.”

The 3D printer file can be down-
loaded at ophthalmicdocs-fundus.org,
along with instructions on assembly. If
you don’t have access to a 3D printer,
you can find one near you by visiting
3Dhubs.com.

PEEK Retina

A smartphone solution for retinal
imaging that’s being used for research
outside of the United States is the Por-
table Eye Examination Kit Retina.

PEEK Retina consists of an adap-
tor that slides over the top portion of
a smartphone, interfacing with the
phone’s camera, and a software ap-

plication for focusing the retinal image
and organizing the videos and images
that the camera captures.

The PEEK system has been used for
retinal screening in low-income com-
munities in Kenya, for diabetic reti-
nopathy detection in Botswana and for
screening patients for possible malarial
retinopathy in Mali. PEEK’s designers
are also working on incorporating eye
tests into the system to allow physicians
in the field to perform quick eye exams
to get a baseline for a patient’s acuity.
In the future, PEEK will also have col-
or testing to screen for color-blindness
and contrast sensitivity testing.

In terms of availability, it looks like
PEEK will arrive in Europe first.
“We are currently in the manufactur-
ing stage, and aim to have the PEEK
Retina adapter available in early 2016,”
explains PEEK’s Sarah O’Regan. “We
should be able to ship it within the

European Union—and to non-gov-
ernmental organizations within the
EU who will be responsible for export.
We hope to be able to ship to as many
countries as possible, and are working
with a regulatory consultant on this.
We're currently unable to ship PEEK
Retina to addresses in the United
States until FDA approval has been
granted, but we are working on this.”
For more information or to possibly
get involved with PEEK research, visit

Dr: Russo sold the patent for the D-
Eye and is an advisor to the company.
Dr. Chiong is co-founder of the chari-
table trust OphthalmicDocs, which
doesn’t charge for the adapter or app.

1. Russo A, Morescalchi F, Costagliola C, Delcassi L, Semeraro
F. Comparison of smartphone ophthalmoscopy with slit-lamp
biomicroscopy for grading diabetic retinopathy. Am J Ophthalmol
2015;159:2:360-4.
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Looking deeper
Exploring innovation

Shire’s Vision for Ophthalmics

At Shire, we're a leading biotech with a global
track record for our work in rare diseases and
specialty conditions.

Now we're expanding our vision and bringing
the same commitment to ophthalmics. Pursuing
the promise of new therapies in ophthalmics to
address patients’ unmet needs.

Just watch.

Visit Shire-Eyes.com
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Donna McCune, CCS-P, COE, CPMA

Medicare Q&A‘ n

Risk Adjustment Audits
For Medicare Part C

Knowing what to expect from a Risk Adjustment Data Validation
audit will help to prevent easily avoidable errors.

function in the same
manner as Medicare Part B?

Q Does Medicare Part C

No. Although the Centers for

Medicare & Medicaid Services
regulates Medicare Part C (also known
as “Medicare Advantage” plans), they
are separate. Medicare Part B is a
straight fee-for-service plan, whereas
Medicare Part C often operates with
a managed-care plan approach. Medi-
care Part C plans often include cover-
age for services not covered by tradi-
tional Medicare Part B; for example,
dental, vision, hearing, preventive care
and additional supplemental services.

Is beneficiary enrollment
in Medicare Advantage
plans growing?

AYes. In 2007, 8.4 million ben-
eficiaries had Medicare Advan-
tage plans. By 2014, this number had
grown by 7.3 million people, with
15.7 million beneficiaries enrolled in
a Part C plan. The budget is now $156
billion, 30 percent of total Medicare
spending.

Who pays private
insurance companies to
manage Part C plans?

20 | Review of Ophthalmology | December 2015

A CMS pays the Medicare Advan-
tage plan for each subscriber.
The beneficiary’s predicted health sta-
tus and demographics (e.g., age, gen-
der, disability status) determine the
amount of payment to the plan. This
process is called “Risk Adjustment.”
It dictates payment to the plans with
greater accuracy by predicting the
beneficiary’s health-care costs.

How do the plans collect
data on an individual
patient?

A Diagnosis codes submitted on
claims, along with medical re-
cord documentation from inpatient
and outpatient facilities and physician
offices, provide the necessary risk ad-
justment data.

Q How does CMS determine
the accuracy of the risk-
adjusted payments they make
to the managed-care plans?

ACMS engages vendors to per-
form Risk Adjustment Data Val-

idation (RADV) audits to maintain
the accuracy of the risk-adjusted pay-
ments and the reliability of the data
submitted. The medical record must
support the diagnosis codes submit-

ted for payment. Advantage plans may
be selected annually for RADV audits.

Who provides the

information to the
Advantage plan for submission
to CMS when the plan is
audited?

A Providers assist the plan by sub-
mitting requested medical re-
cords to the Advantage plan when the
plan is being audited. Often, the re-
cords requested are those of patients
with numerous diagnoses. By submit-
ting data on these patients, the plan
increases the risk score for its patients,
which will increase its risk adjustment
payment.

Q Should we assume that
any records request from
an Advantage plan is for a
RADV audit?

A No; these plans can and do con-
duct traditional audits seeking
to confirm the medical necessity of
a service and/or the proper level of
coding, as well as the accuracy of CPT
codes submitted for reimbursement.
Providers should carefully review the
records request. Most risk adjustment
audit letters indicate the purpose of

This article has no commercial sponsorship.



the review: if in doubt, contact the
vendor performing the audit and ask.

to release medical
records for a RADV audit?

Q Do | need patient consent

A In general, no. The Health In-
surance Portability and Account-
ability Act allows sharing of medi-
cal records with payers. In addition,
most practices request patients sign
a release of information form when
the patient presents for the first time.
This form typically states to patients
that insurance companies may re-
quest clinical information such as di-
agnoses, treatment plans or copies of
their entire medical record. By sign-
ing the form, patients provide consent
for you to release this information.

How many records are
requested by the plan

to satisfy a RADV audit?

A The plan may request

a small number but
it may also request a very
large number; no magic
number exists. The vendor
performing the review may want
to send one of its reviewers to your
office to collect the data. They cannot
take original records but may scan,
copy or download them. You can
refuse this option and prepare the
records yourself, but it is often time-
consuming for the staff to do this.
You also have the option of contacting
the vendor and asking to reduce
the number of requested records
or for an extension if the deadline
for submission is unreasonable. In
some states, you are permitted to
seek payment from them for the costs
associated with preparation, staff time
and copy costs.

What types of errors
are found during a risk
adjustment audit?

AAudits often reveal
the following

errors,
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avoided if
providers
and staff doc-
ument appro-
priately and take
the time to review their
documentation and coding:

e The medical record is unsigned
or not authenticated with an electron-
ic signature if the practice uses EHR.

e The diagnosis code submitted
lacks specificity or is not coded to the

December

highest degree of specificity.

e Documentation does not support
the reported diagnoses.

e No distinction is made between
chronic and acute conditions, when
applicable.

¢ No documentation to indicate

that a patient’s condition is being
treated, monitored, assessed or ad-
dressed.
e Failure to report manifesta-
tion codes.

Will the ICD-10

coding system

improve the data
submitted to CMS?

Maybe. Because
ICD-10 codes are
extremely specific, CMS
stated in 2009 that it believes
that ICD-10 will facilitate the
following:
® more accurate payment for
new procedures;
e fewer rejected or improper
claims;
® better understanding of new
procedures; and
e improved disease manage-
ment.

Q Should we
include patients
with Medicare
Advantage plans
in our internal
and external

chart review
process?

AYes. Chart reviews
are an integral part of
a compliance plan and provide an
opportunity to improve the practice’s

documentation and coding for all
payers. REVIEW

Ms. McCune is vice president of the

Corcoran Consulting Group. Contact
her at DMcCune@corcoranceg.com.
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Postop Inflammation
Control in Patients at
Risk for IOP Elevation

ERIC D. DONNENFELD, MD, FACS

LOTEMAX?® (loteprednol etabonate ophthalmic
gel) 0.5% may help control postoperative pain and

inflammation in cataract patients who have preexisting

glaucoma,* high myopia, or other conditions that

could put them at increased risk of steroid-induced

intraocular pressure elevation.

Let me begin with a case.
recently performed cataract surgery
on the left eye of a highly myopic
(=14 D) 59-year-old female. She
had previously undergone cataract

surgery on her right eye, after
which her intraocular pressure
(IOP) increased from 17 to 40 mm
Hg. Indeed, studies of high myopes
demonstrate that they are at greater

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

INDICATION

LOTEMAX® GEL (loteprednol
etabonate ophthalmic gel) 0.5% is
indicated for the treatment of post-
operative inflammation and pain
following ocular surgery.

IMPORTANT SAFETY
INFORMATION

LOTEMAX® GEL 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. If this
product is used for 10 days or longer,

IOP should be monitored.

Use of corticosteroids may result
in posterior subcapsular cataract
formation.

Use of steroids after cataract
surgery may delay healing and
increase the incidence of bleb
formation and occurrence of
perforations in those with diseases
causing corneal and scleral thinning.
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, and where appropriate,
fluorescein staining.

Prolonged use of corticosteroids
may suppress the host response
and thus increase the hazard of
secondary ocular infection. In acute
purulent conditions, steroids may
mask infection or enhance existing

risk of IOP spikes following cataract
surgery than low myopes, especially
in patients younger than 65.!2

GOALS OF POSTOPERATIVE
MANAGEMENT

Following ocular surgery,
many patients have inflammation
that can compromise the ocular
surface, create pain, and/or induce
inflammation in the posterior
segment.>* For a number of
reasons, postoperative management
to control inflammation is an
important part of cataract and
refractive procedures.*

I am focused on a rapid return of
visual acuity for my patients. [ have
also found that my patients want
the best possible visual result and
recovery without pain. A perfectly
performed surgery with great
visual outcomes may be viewed as
a success by the ophthalmologist
but a failure by the patient, if the
patient experiences too much pain
during recovery.

Dentistry provides a useful
analogy: if a dentist fills a cavity
perfectly but doesn’t provide
adequate anesthesia, the patient

infections.

Use 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.

Patients should not wear contact
lenses when using LOTEMAX® GEL.

The most common ocular adverse
drug reactions were anterior chamber
inflammation (5%), eye pain (2%) and
foreign body sensation (2%).



will probably not return. Patients
who experience pain following
cataract surgery may be hesitant to
recommend their ophthalmologist.

MANAGING PAIN AND
INFLAMMATION

Postoperative pain and
inflammation are usually
controlled with the use of topical
corticosteroids and nonsteroidal
antiinflammatory drugs (NSAIDs).
Both drug classes are clinically
useful in suppressing the
inflammatory cascade following
ocular surgery.®>* To manage pain
and inflammation after cataract
surgery, I use both a corticosteroid
and an NSAID because they
interrupt the inflammatory cascade
at different points and hence are
synergistic.>¢

Among topical corticosteroids,
LOTEMAX® Gel plays a key role in
my postoperative antiinflammatory
regimen because it is an efficacious
corticosteroid with an established
safety profile. In an integrated
analysis from two prospective,
multicenter, randomized, double-
masked, vehicle-controlled trials
of loteprednol etabonate (LE)
gel 0.5% (813 pts; 409 LE gel
0.5%, 404 vehicle), more patients
achieved complete resolution
of anterior chamber cells with
LOTEMAX® Gel vs vehicle at
day 8 (31% [126 pts] vs 15% [61
pts]; P <0.001) and day 15 (53%
[218 pts] vs 26% [105 pts]; P <
0.001). In addition, at day 8, 74.3%
(304) of patients in the LE gel
0.5% group reported grade 0 pain
versus 43.8% (177) of patients in
the vehicle group (P < 0.001).”
Unbound loteprednol etabonate is
converted into inactive metabolites,
which may result in lower
potential for adverse events, such
as increased IOP.310 If this product
is used for 10 days or longer, IOP
should be monitored. I find that
the efficacy and safety profile of

¢ | 0TEMAX

LOTEMAX® Gel contribute to it
being an appropriate option for the
management of inflammation and
pain following my routine cataract
surgeries, particularly in patients

at risk of IOP spikes. It is my
corticosteroid of choice for patients
who have preexisting glaucoma,
high myopia, or are known steroid
responders.!

CHANGING LANDSCAPE

When my 59-year-old female
patient returned for cataract surgery
on the fellow eye, I prescribed
LOTEMAX® Gel four times a day
following surgery for 2 weeks.!!

At follow-up visits, her IOP

was normal and she recovered
uneventfully—with well-controlled
inflammation and no pain.

Surgical technology and
surgeons’ skills have improved
over the past decade; cataract and
refractive surgery have never been
more precise or safe.'? However,
surgery is a controlled trauma, and
tissue still reacts to trauma with
pain and inflammation. Controlling
pain and inflammation remain
important.!>!3 My experience is
that inflammation and pain that
might have been considered par
for the course a decade ago are
no longer acceptable in modern
cataract and refractive surgery.

With our current
armamentarium, we have the
ability to deliver a surgical result
that can provide rapid return
of good vision with minimal
pain. That's the expectation
that I have for every one of my
patients, and it’s the expectation
that most patients have for us
when they come to our practice.
Patients at risk of elevated IOP
can get antiinflammatory efficacy
with LOTEMAX® Gel plus an
established safety profile that
makes this agent my corticosteroid
of choice to treat inflammation and
pain following cataract surgery.

Eric Donnenfeld, MD, is

a partner at Ophthalmic
Consultants of Long Island
and clinical professor of
Ophthalmology at New York University
in New York, NY. Eric Donnenfeld, MD,
is a consultant to Bausch + Lomb; the
content of this article is sponsored by

Bausch + Lomb.
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BRIEF SUMMARY OF PRESCRIBING INFORMATION

This Brief Summary does not include all the information needed to
prescribe Lotemax Gel safely and effectively. See full prescribing
information for Lotemax Gel.

Lotemax (loteprednol etabonate ophthalmic gel) 0.5%

Rx only
Initial Rx Approval: 1998

INDICATIONS AND USAGE

LOTEMAX is 3 corticosteroid indicated for the treatment of post-operative
inflammation and pain following ocular surgery.

DOSAGE AND ADMINISTRATION
Invert closed bottle and shake once to fill tip before instilling drops.

Apply one to two drops of LOTEMAX into the conjunctival sac of the affected
eye four times daily beginning the day after surgery and continuing
throughout the first 2 weeks of the post-operative period.
CONTRAINDICATIONS

LOTEMAX, as with other ophthalmic corticosteroids, 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

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.

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 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 of the eye, steroids may mask infection or enhance existing
infection.

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 cultures should be taken when appropriate.

Contact Lens Wear

Patients should not wear contact lenses during their course of therapy with
LOTEMAX.

ADVERSE REACTIONS

Adverse 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.

The most common adverse drug reactions reported were anterior chamber
inflammation (5%), eye pain (2%), and foreign body sensation (2%).

USE IN SPECIFIC POPULATIONS

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 flexures) when administered orally

to rabbits during organogenesis at a dose of 3 mg/kg/day (35 times

the maximum daily clinical dose), a dose which caused no maternal

toxicity. The no-observed-effect-level (NOEL) for these effects was

0.5 mg/kg/day (6 times the maximum daily clinical dose). Oral treatment

of rats during organogenesis resulted in teratogenicity (absent innominate
artery at =5 mg/kg/day doses, and cleft palate and umbilical hernia

at =50 mg/kg/day) and embryotoxicity (increased post-implantation

losses at 100 mg/kg/day and decreased fetal body weight and skeletal
ossification with =50 mg/kg/day). Treatment of rats with 0.5 mg/kg/day

(6 times the maximum clinical dose) during organogenesis did not result

in any reproductive toxicity. Loteprednol etabonate was maternally toxic
(significantly reduced body weight gain during treatment) when administered
to pregnant rats during organogenesis at doses of =5 mg,/kg/day.

Oral exposure of female rats to 50 mg/kg/day of loteprednol etabonate from
the start of the fetal period through the end of lactation, a maternally toxic
treatment regimen (significantly decreased body weight gain), gave rise to
decreased growth and survival, and retarded development in the offspring
during lactation; the NOEL for these effects was 5 mg,/kg/day. Loteprednol
etabonate had no effect on the duration of gestation or parturition when
administered orally to pregnant rats at doses up to 50 mg/kg/day during the
fetal period.

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

Nursing Mothers

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

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

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

NONCLINICAL TOXICOLOGY

Carcinogenesis, Mutagenesis, Impairment Of Fertility

Long-term animal studies have not been conducted to evaluate the
carcinogenic potential of loteprednol etabonate. Loteprednol etabonate was
not genotoxic in vitro in the Ames test, the mouse lymphoma tk assay, or in
a chromosome aberration test in human lymphocytes, or in vivo in the single
dose mouse micronucleus assay. Treatment of male and female rats with up
to 50 mg,/kg/day and 25 mg/kg/day of loteprednol etabonate, respectively,
(600 and 300 times the maximum clinical dose, respectively) prior to and
during mating did not impair fertility in either gender.

PATIENT COUNSELING INFORMATION

Administration

Invert closed bottle and shake once to fill tip before instilling drops.

Risk of Contamination

Patients should be advised not to allow the dropper tip to touch any surface,
as this may contaminate the gel.

Contact Lens Wear
Patients should be advised not to wear contact lenses when using LOTEMAX.
Risk of Secondary Infection

If pain develops, redness, itching or inflammation becomes aggravated, the
patient should be advised to consult a physician.
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Tampa, Florida 33637 USA
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Cover Focus =

The Dos and Don'ts

Of Social Media

Walter Bethke, Managing Editor

How to help
patients and

your practice
while protecting
everyone'’s privacy.

umans are social animals who
Hlove to share their thoughts

and feelings. For a long while,
this sharing was done in small incre-
ments, either over the phone, in-per-
son or maybe with a couple of e-mails.
Then, along came social media and
the slow drip of the faucet became the
blast of the fire hose, allowing every-
one to share everything with every-
body all the time. Though this sharing
can be positive and let people learn
new things and feel more connected,
it can also blur the lines between the
public and the private, as well as the
personal and the professional. Though
it’s a good idea for an ophthalmologist
to be up-to-speed and involved with
social media, it’s easy to fall into some
traps while doing so. Here, physicians
with a special interest in social media
issues share their advice on how to stay
out of trouble on social networks.

Separate Your Media Lives

Rather than rushing into the social
media maelstrom and being blindsid-
ed by a problem, experts say it’s good
to step back and evaluate why you're
doing it.

Jeanne Farnan, MD, an associate
professor of medicine at the Univer-
sity of Chicago Medical School, was
the lead author on the American Col-

lege of Physicians’ and the Federa-
tion of State Medical Boards™ position
statement on online medical profes-
sionalism.! “We encourage people to
think about what their objectives are
when getting involved with or hav-
ing a presence in social media,” she
says. “Many have a practice Facebook
page and are interested in market-
ing, while others do it for advocacy.
At a national meeting I attend, there
will be a tremendous Twitter pres-
ence of folks sharing information, so
some get involved in social media for
educational or scholarly reasons. You
should establish some principles ahead
of time that will help you when sticky
situations arise. For example, I have a
LinkedIn profile but not a Facebook
one, and I don’t have students who are
enrolled at my institution as connec-
tions, because I'm in an evaluative ca-
pacity over them. When they graduate
and become residents, however, I'm
happy to have them as connections.”
Many surgeons, especially younger
ones, want to be able to enjoy using so-
cial media, but also want to keep their
relationship with patients on a pro-
fessional level. To do this, physicians
recommend having two profiles on
sites like Facebook. “The main thing is
to keep your public social media page
professional; don't let anything per-
sonal creep in,” advises Alex Cohen,
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MD, PhD, a corneal specialist in Iowa
City who maintains an active social
media presence. “This includes such
obvious things as not including ridicu-
lous pictures from the weekend but,
on a subtler level, remembering that
not every patient will agree with your
political views or even your views on
such things as hunting. If you want to
have a personal page for use by friends
and family where you can post such
things, you might want to create it us-
ing an alias. For example, my younger
brother has a page that uses a name
that’s slightly different from his real
name.”

One issue that arises is when pa-
tients want to “friend” you on your per-
sonal page. “You need to have a policy
up front,” says Dr. Farnan. “Here, ifa
patient sends a friend request, we en-
courage residents and faculty to ignore
the request and then have a conversa-
tion the next time the patient’s in the
office. At that time, say, Tmake it a pol-
icy not to share my personal informa-
tion with patients in order to keep the
relationship professional. If you prefer,
we can use e-mail or a patient portal.’
Patients usually respond pretty well,
and don’t push the issue.” She says
having a Facebook page for your prac-
tice, as discussed by Dr. Cohen, is a
good solution, since patients can friend
that and just interact with the practice
rather than your personal page. “Many
physicians do this,” she says, “though
there’s been a moderate amount of
pushback against it from physicians,
especially young physicians, who don’t
want to have to update and monitor
two profiles. But, it’s important to un-
derstand that it’s for both your protec-
tion and the patient’s.”

Online Communications

Once you've set up a page where
you feel comfortable sharing public
information, you also have to concern
yourself about what information you
and patients share, since health-care

Alex Cohen, MD, PhD

Technology and Patient Care
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lowa City corneal specialist Alex Cohen makes sure his social media sites are useful by
providing plenty of instructional videos on various types of procedures.

information is protected by laws such
as the Health Insurance Portability
and Accountability Act.

In the atmosphere of sharing on
social media, patients will often post
health-related questions in the public
area of your Facebook page. Physicians
say the proper way to deal with these
questions depends on the patient and
what he’s asking. “Communications
with patients with whom you have an
existing relationship, vs. people you
don’t know, are different entities, as
are general questions about diseases
vs. specific questions about a patient’s
own health,” says Dr. Farnan. “The in-
stance of a patient reaching out with a
general question about a disease, such
as cataract, for example, is a key part
of the argument why doctors need to
be a part of the conversation on social
media. Most adults and teens go online
to search for health information. As
physicians, we have a responsibility to
point them toward resources that are
vetted.

“However, if a patient asks via social
media about his particular experience
with a disease or asks for therapeutic
recommendations, that’s a different
story,” Dr. Farnan continues. “Provid-
ing answers to questions from patients
you haven’t seen or examined in the
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office is a sticky situation. Ifit’s an exist-
ing patient of yours whom you've treat-
ed and for whom you can easily answer
a question in a HIPAA-secure way,
then I think the response is up to the
physician. A phone call, for example,
could handle such a situation and avoid
dragging an existing patient into the
office unnecessarily. But for someone
who’s not your patient and who asks
a specific question about her health,
I think it’s better for the physician to
say, ‘We don'’t have a relationship yet,
so we should do a formal evaluation
in the office.” This is because a ‘curb-
side consultation’ via a social network
page could get a physician into trouble,
since the patient might later say, The
doctor said X or Y to me,” even though
the physician never actually saw the
patient.”

Ravi Goel, MD, a clinical instructor
at Wills Eye Hospital who practices
at Regional Eye Associates in Cherry
Hill, N.J., says electronic medical re-
cords make it easier to deal quickly
with social media diagnostic questions.
“Now that we have moved to EMR, if
a patient asks me a question by e-mail
or Facebook, I generally call him back
and document that I called him in the
medical record,” he says.

Another, more subtle, danger of the



social media world is the risk patients
will view anything you say as your pro-
fessional opinion as a physician, rather
than just one person’s opinion on the
Internet. “When I speak to medical
students, I remind them that there
are only two professions in which you
actually change your name: the clergy
and medicine,” says Dr. Farnan. “I'm
Dr. Farnan in the hospital and in my
practice, but I'm also Dr. Farnan at the
store and on the Internet. Representa-
tion is a huge issue. So, even though
you may not be speaking as a physi-
cian when you tweet something like, ‘T
support this candidate for president,’
it may be passively implied. It's impor-
tant to consider how your comment or
message will be perceived by patients,
students and colleagues. What will the
message say about you, and you as a
representative of the profession? Al-
ways pause before posting.”

Patient-targeted Googling

Today, physicians have unprecedent-
ed access to their patient’s personal
lives and behaviors thanks to social
media profiles. Experts continue to
debate whether physicians should avail
themselves of this information.

The ethical ambiguity of looking
up a patient on Facebook, absent any
codified guidelines, is illustrated by
an example from an editorial in the
Journal of General Internal Medicine?
In it, a patient underwent genetic test-
ing for breast cancer that found certain
gene mutations, and resulted in the
need to counsel her about mutations
that could lead to cancers in the future.
However, years later, the genetics lab
sent an amended report: A gene vari-
ant turned out to confirm a diagnosis of
Fanconi anemia, a rare bone marrow
disorder. The variant also conferred
a 100-percent chance—rather than
the initially quoted 50-percent risk—
of any offspring also having Fanconi
anemia. The patient had been lost to
follow-up, however, and the physicians

saw Googling her as a requirement in
order to notify her of the diagnosis.

Though at first blush ophthalmology
might seem immune from behaviors
that could be identified on Facebook,
there have been cases of unhappy
LASIK patients contemplating suicide,
patients using unregulated colored
contact lenses, at-risk AMD patients
constantly smoking and patients fool-
ing around with fireworks. Evidence
of all of these behaviors could conceiv-
ably be found on a Facebook page.
Dr. Farnan says that, in general, it’s
probably best to avoid the temptation
to check up on patients. “It’s a two-way
street,” she says. “We expect patients to
respect our private lives, so we should
respect theirs. There are many cave-
ats, obviously, such as a patient who’s
a threat to harm himself or others, but
again, you have to ask, ‘What's my mo-
tivation for checking? In reality, most
who publish in this area agree that it’s
probably not a good idea. We need to
focus on our connection with the pa-
tient in the office. In many cases, you
can’t even determine the validity of
what you find; you don’t know that the
Facebook profile belongs to the person
you think it does.”

Sharing Case Studies

One of the most useful aspects of
social media is the ability to share your
patient cases with colleagues (to dem-
onstrate a new technique or request
“crowdsourced” advice) or with pa-
tients (so they can see what a proce-
dure actually looks like). However, as
with other social media posts, you have
to be aware of privacy issues.

Dr. Goel says he’s seen some ques-
tionable things while cruising through
pages. “I attend AMA meetings, and
I've become friends with young medi-
cal students and residents,” he says.
“And I'll often contact them to let
them know there may be some serious
HIPAA privacy issues with the cases
they recently posted. We're a profes-
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sion that learns by sharing, so you want
to be able to educate colleagues. How-
ever, you have to be mindful of patient
privacy when discussing any type of
clinical or surgical care online.”

Dr. Cohen says videos are a main-
stay of his pages. “My Facebook and
YouTube pages are teaching pages,” he
says. “During my education, I learned
a lot from social media, and that’s why
my pages are dedicated to instruction.
I've gotten comments from physicians
that one of my YouTube videos helped
them learn a procedure.”

Posting a surgical case requires that
the patient be anonymous, which is
relatively easy in ophthalmology since
the view is often just of the eye. Some-
times, however, a patient presentation
is so specific that extra measures are
required. “If the circumstances of the
case are unique, I'll often change the
patient’s gender, his age and some-
times even the circumstances,” Dr.
Cohen says. “I may even wait a year
after the procedure before posting it.
However, despite this, if the case re-
mains identifiable, I'll secure the pa-
tient’s permission.”

Ultimately, similar to building an
immunity to a virus, Dr. Farnan says
frequent exposure to social media will
actually teach you how to use it. “It
can be tough telling the younger gen-
eration to curtail their social media
habits,” Dr. Farnan says. “But, by the
same token, they’re more savvy and
aware of the pitfalls. And, of course,
the people who don’t use social media
at all can’t get into trouble. Its the
ones who use it sparingly who often
don’t understand the full ramifica-
tions of what they post. It’s the kind of
person who lurks on Twitter and then
posts something terrible who has to
be careful.” REVIEW
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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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The Doctor-Patient
Connection Goes Digital

Christopher Kent, Senior Editor

Advances in
technology are
causing significant
changes in the
way doctors
interact with
patients.

here’s no question that the ad-
Tvent of digital communication,
along with the increasing min-
iaturization and portability of testing
devices, is changing the way doctors
and patients interact. This brave new
world is making it easier for patients
to connect with physicians; providing
patients with access to large amounts
of (non-vetted) information about
their conditions; increasing the speed
at which tests are conducted and re-
sults are visible; and creating a host of
new possibilities in terms of diagno-
sis, monitoring and patient education.
These changes are giving the patient
more influence over the course of
treatment, while at the same time giv-
ing doctors new ways to reach patients
with information and guidance.
“Patients are partners in their care
now more than they were 10 years
ago,” says Richard M. Awdeh, MD,
assistant professor of clinical oph-
thalmology and assistant professor of
ophthalmology and pathology at the
Bascom Palmer Eye Institute in Mi-
ami. (Dr. Awdeh is the creator of the
CheckedUp platform, an educational
platform created to facilitate the doc-
tor-patient relationship.) “Ten years
ago patients would go to the doctor,
the doctor would tell them XYZ, then
they'd walk out and that would be it.
Today, patients want to be more en-

gaged. They want to be a part of the
decision-making process; they want
to be informed; they want to under-
stand why decisions are being made.
As a result, they're now more actively
involved in their care and taking more
ownership of their care. I think that’s a
big change, and I think we’ll continue
to see more of it.”

Here several health-care profes-
sionals who are caught up in these
changes discuss what they see hap-
pening and where all of this may be

leading.

Patient Self-assessment

As most physicians are well aware,
today’s patients are tempted to self-
diagnose because of their access to co-
pious amounts of medical information
on the Internet. “As a July 2015 Rock
Health survey of 4,017 respondents
with mobile Internet access showed,
the most popular digital health adop-
tion was accessing online health infor-
mation sites such as WebMD, which
71 percent had done,” says Robert
T. Chang, MD, assistant professor of
ophthalmology at Byers Eye Institute
at Stanford University School of Med-
icine in Palo Alto, Calif. (Dr. Chang is
co-developer of the EyeGo adapter,
licensed to Digisight Technologies
as the Paxos Scope, which facilitates
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the capture of high-quality photos of
the front and back of the eye using a
smartphone.) “Fifty percent indicated
historical use of online reviews, but
only 17 percent engaged in mobile
health tracking, which is often cited
as having a steep drop-off after six
months. Despite the hype and prom-
ise, video-based telemedicine usage
was only 7 percent. (See tables, right.)

“An increasing number of eye pa-
tients in Palo Alto come to Stanford
asking about the latest cataract sur-
gery technologies,” he continues. “The
rapid dissemination of new medical
information via the Internet has en-
couraged the ‘democratization of
health care.” However, patient online
research sometimes leads patients to
believe they know more than they do,
or induces more anxiety. The prob-
lem with reading articles on a site like
WebMD is that you may learn some-
thing about the condition, but it won’t
necessarily help you understand the
unique aspects of your own condi-
tion.”

A more ground-breaking tool for
self-assessment—at least in theory—is
now also becoming popular: vision
testing at home using a computer or
smartphone. While some medical ar-
eas such as blood glucose monitor-
ing might require fairly sophisticated
equipment to even attempt home
monitoring, the nature of eye prob-
lems makes such an approach po-
tentially feasible—at least for certain
types of problems.

Ken Lord, MD, a vitreoretinal spe-
cialist at Retina Associates of Southern
Utah, is the co-developer of The Eye
Handbook. (The Eye Handbook is a
diagnostic and treatment reference
application for eye-care professionals;
it’s the number-one mobile ophthal-
mology app, downloaded more than
1.5 million times to date.) Dr. Lord
agrees that self-assessment is a trend.
“There’s a lot of this kind of thing go-
ing on,” he says. “We don’t want to
assume any liability as a result of put-
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Consumer Adoption of Digital Health Options

Research online health information:
Check online health reviews:

Use a mobile app to track one or more health-related factors:

Own a wearable health-tracking device:
Use genetic information services:

Use video-based telemedicine to receive care or advice:

71 percent
50 percent
17 percent
12 percent
7 percent
7 percent

Consumer Use of Health Information Found Online

Percentage of survey respondents who searched for information online:

Prescription drug information:
Diagnostic information:

Information about supplements:
Information about treatment options:

60 percent
57 percent
52 percent
49 percent

Percent of the above that acted on information found online:

Asked doctor to prescribe or discontinue drug:

Proposed a diagnosis to the physician:

Purchased or discontinued use of a supplement:

Proposed a treatment to the physician:

35 percent
45 percent
40 percent
36 percent

Today, multiple companies are participating in the shift toward digital health care. Their
offerings can be divided into six overarching categories: online information; reviews of
practitioners; mobile fitness-tracking services; wearable tracking devices; consumer-
oriented genetic services; and telemedicine. The data above came from a survey of 4,017
consumers done by Rock Health, a venture fund dedicated to digital health. (For more sur-
vey results, visit http://rockhealth.com/reports/digital-health-consumer-adoption-2015/.)

ting something out there that allows
patients to test themselves, so we have
to be careful. However, patients are
going to do whatever they want to do.

“The Eye Handbook app is not de-
signed for patients, so there’s no spe-
cific patient-use area, but patients are
occasionally using it,” he continues.
“There’s a section that allows you to
test your vision with a near card and
do some color vision tests, although
obviously this doesn't replace office-
based testing. You can also look up
what symptoms of certain conditions
might feel like or look like; that’s pop-
ular with patients. (See examples on
p.32.) The Eye Handbook doesn’t
have much competition as a com-
prehensive eye-care application, but
there are at least 100 apps that test
color vision and near vision and do
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other types of vision testing, available
on both of the app stores.

“Apps have even been developed to
determine a patient’s refractive state,
along with programs on the computer
that allow a person to determine the
glasses or contact lenses he needs and
order them,” he continues. “So far,
none of this has been approved by
the FDA; you still need a prescrip-
tion from a doctor to order glasses or
contact lenses. But it's becoming a lot
more common for patients to try to do
a self-assessment. We're living in that
kind of do-it-yourself culture. People
feel empowered because of current
technology, being able to Google med-
ical conditions and treatments. That’s
definitely the trend.

“I doubt that self-testing will replace
the instruments and methodology you



find in a real clinic,” he adds. “Plus,
a lot of people want a complete pro-
fessional analysis by a physician. But
there’s a certain segment of our cul-
ture that’s probably going to use that
technology.”

Problems with Self-testing

While self-testing is an appealing
concept, a number of issues may pre-
vent it from becoming a mainstream
medical tool any time soon.

* Questionable accuracy. Can
consumer self-testing be accurate?
“Theoretically, yes,” says Dr. Lord. “A
team at MIT is developing an app and
smartphone device that should be able
to determine what the refractive state
of the eye is; they hope to market it
within four years. The user will look
through a series of lenses and projec-
tions in the device. There are similar
programs in development that don’t
even need a device attached to the
smartphone. Their accuracy remains
to be seen.”

¢ Lack of validation. Simply being
an accurate test isn’t enough. “Many
apps allow you to test your vision on
your smartphone at home—a low-
hanging-fruit medical test,” notes Dr.
Chang. “The problem is that there is
no oversight to ensure quality control
of data collection, and home testing
is just starting to be validated against
gold standards. If physicians are going
to make a medical decision based on
a consumer digital device measure-
ment, they want to see FDA medical-
grade validation.”

e It’s only one measurement.
Dr. Chang points out that self-testing
doesn’t constitute a full exam. For
many medical decisions the doctor
needs multiple pieces of information
that may be impossible to collect at
home. “For example, its difficult to
think of a situation where visual acuity
alone would be to make a medical de-
cision,” he says. “It’s like a vital sign; we
still need other diagnostic information

Smartphone technology is helping to make
eye examinations more portable. Above:
the Paxos Scope (DigiSight Technologies), a
universal smartphone adapter that allows
doctors to capture high-resolution anterior
and posterior images of the eye.

to conclude what’s going on with the
vision change. However, if we were
to start combining multiple pieces of
information such as visual acuity and
refraction measured by a tool like the
Smart Vision Labs SVOne, with eye
pressure measured by a tool like I-
Care Home, and smartphone photos
of the front and back of the eye, plus
a portable OCT of the retina, then re-
mote telehealth might be more readily
accepted by practitioners. Until then,
remote testing is more like remote
triage—it primarily helps determine
the level of urgency or severity of the
problem.”

e It may not be actionable in-
formation. Another problem with
current consumer health monitoring
technology is that it often provides
data that is not actionable yet—even
if it were validated. “A device like the
Fitbit can monitor your heart rate
all day, but what is the actionable in-
formation?” asks Dr. Chang. “Most
people who care enough to monitor
their exercise probably don't need the
device to help them to exercise more;
it simply appeals to their quantitative
side. Right now, we have a data col-
lection problem since we don’t know
what to do with all the big data com-
ing from daily monitoring. The hope
is that some new insights will arise
from all the shared data in the future,
but machine-learning research will be

The
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Above: Sample screens from The Eye Handbook app (created by Cloud Nine Development), a popular free diagnostic and treatment
reference for eye-care professionals. Although the app was not intended for patients, sections that explain what different conditions look
or feel like (above, right), as well as some basic near and color vision tests, have become popular with many patients.

needed to sort it all out.”

Dr. Chang acknowledges that some
of today’s digital monitoring is, in fact,
actionable. “Real-time blood glucose
level monitoring in some individuals
is actionable because you may need
to give medicine directly related to an
individual value; too high or too low a
value might have dire consequences,”
he says. “Thus, those situations are
where digital health will first make a
difference. Another example of digital
therapeutics having a sustained im-
pact is Omada Health, the first digital-
health start-up to have published posi-
tive two-year results demonstrating
that their Internet program helped
participants maintain clinically mean-
ingful reductions in weight and he-
moglobin Alc. Whether something
like that will apply to eye care, such
as chronic glaucoma therapy compli-
ance, remains to be seen.”

Dr. Chang does point out that non-
actionable data from large numbers of
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people in a population might be useful
in other ways. “It helps with popula-
tion-based data analysis,” he says. “For
example, thanks to these digital health
apps, researchers have gathered un-
precedented amounts of activity data
from tens of thousands of individuals
in a very short amount of time from
the MyHeartCounts app. That kind of
information may allow us to make bet-
ter public-health decisions.”

Despite the limitations of self-test-
ing, Dr. Chang does sees potential
in it. “At some point in the future, it
may be possible to prescribe home
monitoring that will catch the earliest
signs of a problem, before the patient
can tell something is abnormal,” says
Dr. Chang. “That device will be more
useful as a remote measurement tool.
Today there is one FDA-approved
home-monitoring vision test: The
ForeseeHome AMD Monitoring Pro-
gram from Notal Vision. It helps pa-
tients detect central and paracentral
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metamorphopsia as an aid in monitor-
ing progression of the disease. But it
still must be prescribed by a physician.
In the meantime, a lot of information
from consumer devices falls into the
category of new data that we don’t
know what to do with yet, since it’s
never been collected in this manner.
However, companies and research-
ers are eager to find the added value
and sensitivity/specificity levels of new
diagnostics.

“At the same time,” he adds, “hav-
ing an app quantify exactly how much
vision loss you're experiencing may be
unnecessary if your vision is already
bad enough to make you want to see a
doctor directly.”

Digital Communication

With a handy communication de-
vice in most people’s pocket, doctors
and patients are able to reach each
other (or at least leave a message) at



almost any time or place.

“Being able to communicate with
your doctor is highly valued because
people feel more satisfied when they
have better access to their doctors the
moment they need it,” says Dr. Chang.
“That’s why non-urgent telemedicine
via email has caught on. It’s a way of
streamlining the older process where
patients would call the office nurse,
who wrote a note and handed it to
the doctor, who gave an answer back
to the nurse, who called the patient
back. Now simple questions and refill
requests can be completed entirely
electronically.”

Digital communication, of course, is
a two-way street; in addition to making
it easier for patients to contact their
doctors, it also makes it easier for doc-
tors to reach patients with important
information relevant to their condition
and treatment. However, Mark M.
Prussian, MBA, FACHE, chief execu-
tive officer at The Eye Care Institute
in Louisville, Ky., notes that having
a digital channel to communicate
doesn’t always result in communica-
tion. “The Eye Care Institute sends
out patient information sheets through
the practice’s EHR system, to educate
patients and to comply with Meaning-
ful Use requirements,” he says. “Un-
fortunately, our anecdotal evidence
indicates that the patients often don't
read what we send.

“We continue to have amazingly
strong success with our e-newsletter,
which is now more than 10 years old,
but this is a one-way push of infor-
mation from us,” he continues. “We
know it’s successful because with each
newsletter we get between 50 and
100 responses asking for everything
from more information on the topics
we covered in the newsletter to how
much is the patients balance due. In
addition, we've used a patient portal
for more than six years; we encour-
age our patients to ask us clinically
relevant questions using the portal.
We've found that very few patients use

the portal, and those who do often ask
about their balance due or their next
appointment time. There aren’t many
interactions where the patient’s medi-
cal care or vision outcome is enriched
by having the portal.”

Of course, one Internet resource
is now used by nearly every doctor: a
practice website. “All the doctors we
work with ask us what's important to
have on their website,” says Dr. Aw-
deh. “T'd say there are two ways prac-
tices go when setting up their web-
sites. Most use their website for three
things: search engine optimization, to
ensure that when a patient searches
for a doctor in that area their practice
comes up; providing patients with a
way to make an appointment; and pro-
viding directions to the office. Some
practices make their websites more
complex, adding a blog and basic pa-
tient education, such as descriptions
of diseases, but making a complex
website can be challenging. It’s hard
for one practice to build the type of
website you'd be able to create if you
were doing it in concert with hundreds
of other practices. And it’s not clear
how much a more complex website

pays off.”

Digital Patient Education

A number of innovators are working
to take better advantage of the po-
tential of digital communication. Dr.
Awdeh says his creation, the Checked-
Up digital platform, helps practices
keep pace with today’s technology.
“CheckedUp is designed to take ad-
vantage of all the types of technol-
ogy we're accustomed to using in our
everyday lives,” he says. “I created it
because of the contrast I saw between
our day-to-day use of technology out-
side the office and what was happen-
ing in the clinic, where I was explain-
ing things to patients and then either
having them watch a DVD or handing
out a photocopy brochure.

“I noted that these traditional edu-
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Basic Eye Anctomy

presbyopia, from cor-
neal inlays to presby-
opia-correcting IOLs,
to pharmacologic solu-
tions. So the conversa-
tion we have to have
with the patient has
become fairly complex,
and we need to have it
in a shorter amount of
time, under the umbrel-
la of the patient wanting
to understand it and be
a partner in his care.
“My patients were
asking the same ques-
tions over and over
again and having trou-
ble retaining things they
were told in the clinic,”
he continues. “I decided

The CheckedUp platform allows patients to access
information relevant to their specific medical situation,
chosen by the physican, at any time or location through a
secure HIPAA-compliant portal. The platform also includes
information stations placed in the practice (example above).

cational methods are not very effec-
tive,” he continues. “The volume of
patients doctors are responsible for
has gone up. As a result, the amount of
time per patient that a doctor spends
conducting an exam has gone down
over the past 10 years. That's made
it harder for the treating physician
to find out what’s going on with the
patient, to have a value-driven con-
versation where you're able to focus
on things that are important to the
patient.

“This problem is compounded by
all the new options we have to discuss
with patients,” he notes. “When we're
talking to a new cataract patient we
have to discuss different surgical tech-
niques and implant options. Ten years
ago we just had monofocal lenses; now
we have torics, multifocals and accom-
modating lenses. Looking at presby-
opia, we used to have nothing to offer.
In the next few years we're going to
have several options for addressing
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that there had to be a
better way to manage
this, one that would al-
low patients to re-access
that information and
let them revisit things
we discussed in the clinic whenever
and wherever they wanted. The re-
ality is that patients who are better
educated are more engaged in their
care and have better adherence to the
things that we ask them to do before
and after a procedure. They are much
more comfortable with their diagnosis
and they play a more active role in the
care program that we put together for
them.

“Ideally, patient education can hap-
pen before, during and after the of-
fice visit,” he says. “It can also happen
before or after going to the surgical
center, or following a treatment when
it’s necessary for the patient to con-
tinue to be adherent. We've designed
CheckedUp to facilitate patient ed-
ucation in all of those situations. It
gives patients the details that a health-
care provider would provide for their
specific procedure or diagnosis. The
patient portal allows patients to ask
questions and find answers, engag-
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ing the patient in a way that reading
a brochure or watching a DVD does
not. CheckedUp also includes a fol-
low-up component; it provides data
metrics to the practice showing how
it’s doing at engaging and educating
patients and how adherent their pa-
tients are. There’s also a follow-up pro-
gram geared to each individual patient
based on the patient’s education and
adherence to the plan.”

Dr. Awdeh notes that the informa-
tion patients access through Checked-
Up is significantly different from what
they may learn from surfing medical
sites on the Web. “The CheckedUp
platform is customized to each doctor
and tailored to every patient’s specific
care plan,” he says. “The patient may
find information online thats broad
or universal, but the goal here is to
provide information customized by
the patient’s doctor and tailored to
that patient, based on the patient’s
specific diagnosis or condition. The
feedback data provided to participat-
ing practices also allows our team to
keep improving the educational ma-
terial accessed by patients. We can
see whether patients are responsive to
certain types of education or not, and
we're able to change the information
and presentation based on how pa-
tients interact with it. The CheckedUp
platform also includes stations that are
placed in the clinics.” (See example,
above, left.)

Dr. Awdeh says that specific con-
tent and instructions from the treating
physician are loaded into the platform
through a practice portal and made
available to patients through a patient
portal, as well as at the clinic stations.
“The portal gives each patient unique
access, based on their current treat-
ment,” he notes. “We’ve invested in
a technology stack that includes best-
in-class HIPAA security and data en-
cryption. And of course, we want to
make sure that doctors and patients
have a very good experience when
using it.”



Digital Strategies

To make the most of this shifting
landscape, Dr. Lord suggests taking a
few basic steps:

* Check for helpful apps. “In ad-
dition to publishing the Eye Hand-
book app, we've created a number of
apps designed to help patients manage
their connection to your practice,” he
says. “For example, there’s an app that
the patient can keep on her phone
that lets her contact you, and there
are apps that help patients track their
medications or review their patient
profile. These apps are intended to
serve as a complement or companion
to your website.”

* Make sure your website is mo-
bile-friendly. “Having a website is
key, but it has to be mobile-friendly,”
says Dr. Lord. “Survey data is show-
ing a clear trend: Patients are spend-
ing less time on their home computer
and more time on their mobile de-
vices—even when they’re at home.
It’'s easier to be on your phone than on
your computer. Most of my patients
are over 70, but they are pretty tech-
savvy.”

* Make sure your practice is reg-
istered on the major search engines
and doctor-review sites. “There are
currently five or six well-known In-
ternet sites at which patients write
reviews of doctors and practices, such
as Healthgrades,” he notes. “You want
your practice to be seen on these sites.
And you have to have your business
up on the major search engines—cer-
tainly Google and Yahoo. They have
business app portals; if you want to
show up near the top of the list on
their search engines, you have to be
registered with them. Being visible
on these sites and search engines is
key for any successful practice in to-
day’s market. Thats where people are
searching for eye care.

“As a retina specialist, I don’t adver-
tise to the general public at all, but I
am on the Internet,” he adds. “If you

The Landscape Keeps Shifting

In addition to changing the ways in which information is captured and shared, evolving
technology is also leading to a number of new options that are making patient care
easier to access:

e Seeing a doctor on the Web. Having a virtual consultation with a doctor over the
Internet is a growing trend. “Companies such as Healthtap are offering to connect
patients with a doctor via the Internet,” says Ken Lord, MD, a vitreoretinal specialist at
Retina Associates of Southern Utah. “The patient doesn’t even have to go to an office.
The patient can just register with the website and pay a fee—some of them do it for free
initially—and ask the doctor a question, via text or video chat. Doctors can participate
by registering at the website. Doctors make less money than they would seeing patients
in the office, but for the right practitioner it might be an attractive option. You can work
from home or the beach or the airport, answer a few medical questions and get paid.
The idea of a virtual consultation is becoming more popular and probably will continue
to do so.”

Such a consultation would clearly not allow a detailed eye exam, but might allow an
ophthalmologist to act as an advisor when a patient has a concern.

e Taking the refractive exam to the patient. Another way in which the digital revolu-
tion is impacting medical care is by making some processes portable that previously
were not. “For example, New York City start-up Blink is providing an on-demand refrac-
tive eye exam service,” says Robert T. Chang, MD, assistant professor of ophthalmology
at Byers Eye Institute at Stanford University School of Medicine in Palo Alto, Calif. “A
customer orders an eye exam online and a technician arrives at the consumer’s home or
office with portable, smartphone-based refractive equipment called Eyenetra, developed
at the Massachusetts Institute of Technology Media Lab. The Eyenetra devices collect the
information needed to prescribe glasses; that information is confirmed by an optometrist

who emails the consumer a prescription for glasses within 24 hours. (You can find out
more at goblink.co.) This is part of the online-to-offline business model for metropolitan

areas.”

e Live remote translation services. “Working in an academic university medical
center, we are lucky to have access to live webcam translators,” says Dr. Chang. “The
outsourced translation services were never that good, and now our full-time employed
translators can use technology so they don’t have to travel around the hospital as much.
While Google Translate has also markedly improved, the machine learning algorithm
still has trouble with sentences and complicated medical explanations; thus, I still find it

most useful for simple commands.”

search for retina specialists in my re-
gion, you will find me.”

* Keep in mind that having a
practice website may not be suf-
ficient. “It’s clear that you can't just
put up your shingle on Main Street
and expect to do well today; but hav-
ing a website, by itself, isn’t sufficient
either,” says Dr. Lord. “Some practices
will definitely benefit from a presence
on social media, such as Facebook,
Twitter and Instagram. Yes, you need
to have a good, mobile-friendly web-
page, but you should have a lot more.
Your web page should only be 25 per-
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—CK

cent of your Internet presence.” (For
more on this, see “The Dos and Don’ts
of Social Media” on p. 25.)

e If you’re not tech-savvy, get
help. “Many doctors, like me, are very
tech-savvy,” says Dr. Lord. “I read up
on this subject to stay current. But if
you're not inclined to focus on this,
consider getting help. There may be
someone on your staff who would be
really good at managing this type of
thing; I have people in my office who
help me keep up. If you feel you could

(continued on page 63)
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REVIEW

Retinal Insider

Edited by Carl Regillo, MD, and Emmett T. Cunningham Jr., MD, PhD, MPH

Shitting Focus in Retinal

Implant Development

Moving beyond the proof-of-concept stage, a greater emphasis
on the functional outcomes of retinal implants is needed.

Alice T. Chuang, MD, San Jose, Calif, Curtis E. Margo, MD, MPH, Tampa, Fla., Paul B. Greenberg, MD, Providence, R.1.

In the last decade, retinal implants,
or prostheses, have gone from fu-
turistic research projects to reality.
Devices have gained Food and Drug
Administration approval in the Unit-
ed States and CE marking in Europe
for the purpose of vision restoration in
persons with advanced degenerative
retinopathy. Several research groups
have led the forefront of this field, as
each approach to this elaborate engi-
neering process encounters unique
challenges.

The collective experience with
retinal implant development has also
shifted focus at different junctures
to meet these challenges. From nu-
merical, hardware-based, proof-of-
principle experiments, emphasis is
now moving towards optimizing the
tissue-device interface of existing im-
plants to improve patients” quality of
life. In particular, two devices with
the most clinical availability, the Ar-
gus II (Second Sight Medical Prod-
ucts, Sylmar, Calif.) and Alpha IMS
(Retina Implant AG, Reutlingen,
Germany), demonstrate a modified
trajectory in prosthetic research and
serve as models for optimization of
retinal implants.
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Background

Two retinopathies that have the
greatest potential benefit from reti-
nal implants are retinitis pigmentosa
and age-related macular degeneration.
Retinitis pigmentosa is a hereditary de-
generative disease of the outer retina-
retinal pigment epithelium complex,
with relative sparing of the inner retina
and upstream visual pathway. Visual
impairment generally presents in early
to mid-adulthood and can progress to
hand-motion or light-perception visual
acuity. Currently, there is no available
disease-modifying treatment. Similar-
ly, age-related macular degeneration,
the most common cause of severe vi-
sual impairment in older adults, pres-
ently has no available cure. Typically,
central vision is lost with sparing of
peripheral vision, while visual process-
ing is retained upstream.

Retinal implants have been primar-
ily tested in patients with hand-motion
or light-perception vision. They are
placed in the worse eye, augmenting
retinal tissue presumed minimally
functional. Best attained visual acuity
to date has been Snellen 20/546 by the
Alpha IMS, though outcome empha-

sis is now shifting towards assessing
functional improvement in daily life,
using scores such as the Functional
Low Vision Observer Rate Assessment
(FLORA). Many research groups have
developed distinct models of retinal
implants, most of which are being
studied in vitro or in animals. Only Ar-
gus IT has received both FDA approval
(2013) and CE marking (2011)." Alpha
IMS received CE marking in 2013.

One means of classifying retinal im-
plants is by insertion position—either
epiretinal or subretinal. Epiretinal de-
vices, such as the Argus II, are surgi-
cally more straightforward to place,
but require stabilization by retinal
tacks that increase rates of scarring and
gliosis, or complicate implant removal.
Functionally, these implants bypass
the outer retina, interfacing directly
with upstream neuronal cells. Sub-
retinal devices, such as the Alpha IMS,
are surgically more difficult to insert,
but do not require tacks, as the natural
forces within the eye tamponade the
implant in position. Functionally, these
devices aim to replace degenerated
photoreceptor cells.

A second means of classifying reti-
nal implants is by image-acquisition

This article has no commercial sponsorship.



technology. External cameras are used
in the Argus II, while intraocular pho-
tosensitive elements are used in the
Alpha IMS. In both modalities, pixel
number was initially thought to be a
primary determinant of image quality.
However, recent literature suggests
that crosstalk between individual elec-
trodes, distance from each electrode
to interfacing tissue and frequency,
rather than intensity of conduction,
may play more important roles than
previously believed. Further research
should clarify the interaction among
each of these factors. Currently, a mul-
tifactorial effect is assumed.

Argus Il

The Argus II is the second-gener-
ation device by Second Sight, which
has a collaborative affiliation with the
University of Southern California. The
system consists of an epiretinal im-
plant, an episcleral image processor,
an external camera and a battery pack.
The Argus II was the first retinal im-
plant to receive CE marking, and the
only implant granted an FDA approval
as a Humanitarian Use Device. Cur-
rently, it has been implanted in more
than 70 patients. Research is ongoing,
and has documented improvement in
visual acuity (best achieved 20/1,262)
and task completion with the 60-elec-
trode array. Increased emphasis has
been placed on functional improve-
ments, using measurements such as
the FLORA score.>*

Common complications with the
Argus II include conjunctival erosion
and retinal tack gliosis (form of reti-
nal scarring). Other complications in-
clude endophthalmitis, hypotony and
retinal tears/detachment. Most of the
complications occurred in patients in-
volved in earlier studies; complication
rates decreased with improved pro-
cedural protocols, clinical experience
and device modification. The longest
retention time for an implanted Argus
IT is 7.2 years, and for Argus I it is 10

years. Long-term biocompatibility is
favorably reflected by these examples
of visual improvement with stable

safety profiles.®

Alpha IMS

The Alpha IMS has been developed
by the Retina Implant AG group at the
University of Tubingen, Germany, and
has received CE marking. The device
consists of a subretinal 1,500-photodi-
ode array that interfaces with the bipo-
lar cell layer of the inner retina, and a
subdermal electronics case behind the
ear. The current clinical trial consists
of 29 patients, with increased success
in visual tasks (best-achieved Snellen,
20/546) as the trial progressed.® Al-
though optimization of implant engi-
neering and insertion was continued
throughout the trial, researchers have
theorized that a nontrivial portion
of the functional restoration by sub-
retinal implants may be from local-
ized physical and electrical stimula-
tion.” Alterations in subretinal tissues
through electrical stimulation (e.g.,
increased release of growth factors)
may be a potential direction for fur-
ther investigation.

The safety profile in the current Al-
pha IMS study showed the most com-
mon complications were conjunctival
erosions and elevated intraocular pres-
sure. Rarer complications were reti-
nal tears/detachment, and one case of
accidentally intraoperatively touching
the optic nerve and perforation of the
choroid. Similar to the Argus II, these
complications decreased as the study
progressed. Overall, more complica-
tions were associated with the initial
implantation procedure, which is un-
derstandable given the higher complex-
ity of subretinal compared to epiretinal
insertion. The longest retention time
for the Alpha IMS was 1.9 years.®

Better Outcomes, New Directions

With the recent clinical availabil-
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ity of retinal implants, translational
research may be the ideal means by
which to continue device development.
Through the dynamic balance of up-
dating research goals to match clinical
needs, further optimization can con-
tinue to improve the utility of retinal
implants. In many ways, this process
has already begun: The objectives
of research have moved from proof-
of-principle and safety to achieving
surgical finesse in maximizing im-
plant benefit. Patient criteria have
changed, as those with visual acuity
below 20/800 may now be offered
retinal implants in clinical trials in an
effort to preserve more vision before
it is lost. © Methods of optimization
of implants have additionally shifted
from hardware to software, by focus-
ing on reducing crosstalk between
electrodes, increasing edge detection
instead of brightness/contrast alone,
and balancing conduction frequency
to limit flickering without allowing
image fading *™

Measurements of outcomes have
moved from visual acuity, phosphene
detection and detailed experimental
tasks, to functional assays, such as the
FLORA score in assessing the im-
pact of retinal implants on patients’
daily life. Studies have also investi-
gated Quality Adjusted Life Years
with retinal implants, annual cost to
care for patients disabled by retinitis
pigmentosa (~$15,000), and estimat-
ed retinal implant cost (~$100,000
to $115,000). Given that the average
age of disability in retinitis pigmen-
tosa is in early to mid-adulthood, the
cost-to-benefit ratio favors the de-
vices. This trend should continue as
outcomes improve and technical cost
of production declines.'*!!

To continue retinal implant develop-
ment, researchers may find increased
collaboration between research groups
beneficial. Previously, this type of inter-
action was limited by the small number
of clinical and pre-clinical devices. The
proprietary nature of early product

2015 | reviewofophthalmology.com | 39



E Retinal
| Insider

development was another important
concern. However, the opportunities
to learn from shared experiences may
now outweigh these obstacles. Re-
search will tend to shift from physical
parameters of designing and building
devices to adjusting the electronic-
tissue interface and maximizing the
efficiency of systems already found to
be biocompatible through prolonged
clinical trials. This may include alter-
ing surgical techniques, which should
be facilitated with each additional
case performed, as demonstrated in
decreasing complications over time
in previous studies.

In summary, multiple devices have
demonstrated significant benefit in
controlled experimental settings, but
these measures may be insufficient
clinical surrogates as more advanced
devices are developed. As research
moves forward, greater emphasis on
functional outcomes will be needed

to fully appreciate the role and ben-
efits of retinal implants. REVIEW

Dr. Chuang is an internal medicine
resident at the Santa Clara Valley
Medical Center. Dr. Margo is a profes-
sor of ophthalmology, and pathology
and cell biology at the Morsani College
of Medicine, University of South Flori-
da. Dr. Greenberg is a professor of sur-
gery (ophthalmology) at the Warren
Alpert Medical School of Brown Uni-
versity. Dr. Greenberg may be reached
at: paul_greenberg@brown.edu.

Drs. Chuang, Margo and Greenberg
all share a special interest in retinal
prosthetic research and the processes
by which new technologies become
integrated into clinical practice. They
declare no financial interest in any
product discussed.
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Glaucoma Management ‘

Edited by Kuldev Singh, MD, MPH, and Peter A. Netland, MD, PhD

Treat the Patient—
Not Just the Disease

Managing a patient’'s ailment may not alleviate the patient’s
suffering. Changing our focus can make a world of difference.

George L. Spaeth, MD, Philadelphia

ack in the 1980s, Dewitt

Stetten, MD, PhD, a professor
of chemistry at Harvard Medical
School, wrote an article that appeared
in The New England Journal of Medi-
cine describing his experience being
seen by an ophthalmologist after
developing age-related macular de-
generation.! Back then, of course,
we had no effective way to treat this
disease. At the end of the exam, the
ophthalmologist told Dr. Stetten
there was nothing that could be done
and sent him on his way. Dr. Stetten
was outraged that the doctor made no
attempt to help him, simply because
he couldn’t cure the disease.

As ophthalmologists, we tend
to think of preserving vision as our
primary responsibility. But the reality
is that many of our patients will lose
vision despite our best efforts, and that
loss brings with it a host of challenges
that can undermine a patient’s quality
of life and functionality. I would
argue that, as physicians, our true
responsibility is not just to preserve
vision but to help our patients main-
tain functionality and quality of life.
Maintaining the patient’s vision is
simply a means to that end.
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Helping patients maintain their
functionality and quality of life is
well within our abilities as doctors.
However, in order to do that we have
to be thinking about more than simply
managing the patient’s vision. We
have to remember that our goal is to
treat the patient, not just the disease.

Physician, Heal Thy Patient

As doctors, we’ve become more
powerful at manipulating the mani-
festations of disease, but I don’t
think we’ve become any better at
understanding how to care for the
people who have the disease. For
example, I frequently see articles
on how to manage glaucoma, but I
seldom see articles on how to care
for patients who have glaucoma.
The difference is huge, and rarely
recognized.

At the practical level, treating
the patient rather than the disease
means considering what’s important
to the individual patient and keeping
that in mind when deciding how to
proceed. Consider the different ef-
fects a disease of the eye can have on
an individual: The patient can have

a symptom, such as pain; you may
observe a sign such as a cupped optic
nerve, a hemorrhage in the macula or
high intraocular pressure; the disease
may undermine the patient’s visual
ability, as registered by a specific
metric such as visual acuity, contrast
sensitivity or visual field; and/or the
disease may undermine the person’s
ability to function. Of these, only two
really matter to the patient: how the
patient feels, and how well the patient
is able to function. Patients don’t care
about signs. Their IOP or the fact that
they have a hemorrhage on the optic
nerve is totally immaterial to them.
(Of course, they will care a great deal
if you explain that these signs indi-
cate progressive glaucoma that could
lead to blindness; but the reason they
will care is because you're now talking
about their functionality and quality
of life.)

I believe a doctor’s primary job is
not just to treat disease, but to care
for how people feel and how they
function. Patients may understand
that something has improved because
of your treatment—after all, you've
undoubtedly told them so—but what
they really want from you is improved
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functionality and quality of life. That
may or may not happen as a result
of your treatment. Visual ability, as
reflected by the patient’s ability to
read a Snellen chart, for example,
doesn’t necessarily translate to greater
functionality or better quality of life.
This is one reason treating the
patient is so different from treating
the disease. The necessities of how
each person has to function in order
to get through the day vary widely; the
functional needs of a professor may
be quite different from the needs of
a truck driver or a person managing a
farm. As a result, some people’s ability
to function effectively in daily life
may not correlate well with how that
person does when taking the visual
tests we typically conduct in the office.

Why We Focus on Disease

It’s not a coincidence that physicians
have ended up so focused on treating
the disease instead of the patient. A
number of factors have contributed to
that trend:

e We want to have a beneficial
effect, and a change in a metric
“proves” that we did. Having a
beneficial effect is what we’re being
paid for. So if you take out a cataract,
the patient’s vision may go from 20/80
to 20/20, and you can say that you've
made things better for the patient.
However, the patient could end up
with more glare than before, and
that may be more important to some
patients than improved acuity. So even
though a standard metric says you've
had a beneficial effect, you may also
have changed the patient’s vision in
a way that lowers the patient’s quality
of life. The patient may end up quite
unhappy.

In this situation the doctor can
point to the metric that says the
patient’s vision is better, but doing
so indicates a misunderstanding. The
metric doesn’t say you've made the
patient better; the metric says you've

Relationship Between Poor Vision and Quality of Life
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Patients faced with the prospect of poor vision often assume their quality of life will drop
dramatically as a result, but that is not necessarily true. This graph compares the ability to
perform activities of daily living (y-axis), as measured by the individual’s score on the
Assessment of Disability Related to Vision scale (where 63 is the best possible score), to
the individual’s National Eye Institute Visual Function Questionnaire score.® The large point
spread indicates that some people with limited vision have an excellent quality of life,
while some who have very good vision do not. Challenging patients’ assumptions can help
to alleviate some of their fears and emotional suffering.

made the patient’s visual acuity better.
It’s not the same thing. (Of course,
asking the right questions ahead of
time might have revealed the patient’s
priorities and allowed the surgeon to
modify his approach, preventing this
unhappy outcome.)

e Finding out what matters to the
patient isn’t always easy. Another
reason we tend to focus on the disease
is that much of the information that
can help us treat the whole patient
comes from taking the history, which
is by far the most difficult part of
an evaluation. Patients often do not
say what they really think. If you ask
some glaucoma patients how they’re
feeling, they’ll say they feel just great.
You may see clear indications of visual
difficulty, such as the patient having
trouble finding the exam room chair
or failing to respond when you hold
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out your hand to say hello. But if you
comment on this, some patients will
say “Oh no, that doesn’t bother me.”
Meanwhile a quick check with the
person who accompanied the patient
to the exam may reveal that outside of
the exam room the patient complains
constantly about how miserable his
visual disability is making him.

Of course, some patients present
the opposite problem. I've had
patients who complained that they
were going blind every time they came
in to see me, although I could never
find a change in their measurements.
I usually give the patient the benefit
of the doubt and say that something
must be going on; then I explain that
I can’t address it without being able
to identify what it is. But I wouldn’t
dismiss the complaint. The patient’s
quality of life matters—not just the
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state of the disease—so if the patient
is unhappy enough, I'd recommend
that the patient get some other kind of
assistance dealing with the symptoms
she’s experiencing.

* Our time with patients is more
limited than ever. In the past, an
ophthalmologist might have spent 15
to 30 minutes with a patient. Today
most doctors have to move patients
through their practices much more
rapidly. If they don’t, they can’t
generate enough return to cover
their increasingly expensive office
overhead. That encourages focusing
on test results rather than the patient’s
functionality or quality of life.

I was recently in Germany, where I
visited an office that pushed this idea
to the limit. Patients went into a room
with one table and one chair. The
table has three instruments attached,
intended to measure three things: IOP
(without using drops), visual acuity
and central corneal thickness. The
doctor wanted those three pieces of
information for every patient. So, the
patient simply swung the chair around
to have the three things tested. This
allowed three billable tests to be done
within five minutes.

Taking a history can be a more
time-consuming way to earn reim-
bursement, but it’s often more im-
portant in terms of revealing the
patient’s situation and real needs.

* Many doctors don’t feel re-
sponsible for assisting the patient
with his experience of the disease
or disability. A physician might
point out that a given patient is
a grumpy old man, and say “What
responsibility do I have for the fact
the macular degeneration is making
him miserable? I treated him with
Lucentis and his vision improved
from 20/60 to 20/40. I did a great job.
It's not my fault that he’s unhappy.”
My response would be that it IS our
responsibility to do what we can to
make patients less miserable—not
just rein in their disease. Dr. Stetten,

I think, would agree. Quality of life,
without question, is the thing that
matters most to our patients.

* Most physicians aren’t trained
to manage patient attitudes. This
may be true, but it’s not a reason to
ignore the patient’s problem. If you
feel unqualified to help the patient
deal with his anxiety, depression or
trouble functioning, tell the patient
that you can see he is having difficulty
and suggest options for getting help
from other sources.

—

It’s important to
remember that [our]
measures are merely

surrogates for the thing
that really counts: how
the patient is feeling
and functioning.

\e —r!

Taken together, the factors listed
above create a kind of perfect storm.
They push doctors away from thinking
about the patient’s functionality and
quality of life, shifting the focus
toward just managing the disease.
They encourage us to worry about
objective measures such as a change
in visual acuity, OCT or IOP. It’s
important to remember that those
measures are merely surrogates for
the thing that really counts: how the
patient is feeling and functioning.

Deciding How to Proceed

Clearly, vision impairment has an
impact on functionality and quality
of life. However, the impact that
visual impairment has on any given
individual depends on a number of
factors that are within the physician’s
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power to influence, including the
patient’s attitude and use of resources.
To truly help our patients, we have to
avoid letting our objective measures
blind us to how the disease—and our
treatment—are affecting the patient’s
functioning and quality of life.

When presented with a patient who
is facing or managing vision loss, it’s
important for us to do a number of
things:

First, we need to evaluate how
the disease is impacting the patient’s
quality of life and ability to function.
Your evaluation may be based
upon your observations and patient
responses to questions, but there
are also quantitative ways to assess
this. I have a conflict of interest
here (although not a financial one)
because I've been involved in the
creation of a clinical test for assessing
the effect of visual loss on the ability
to perform activities of daily living.
The test, which involves detecting
motion, reading signs, finding objects
and navigating an obstacle course,
takes 14 minutes (on average). It was
evaluated in a recent study which
found that the results correlated well
with other measures used to evaluate
people’s changes in quality of life,
including the National Eye Institute’s
Visual Functioning Questionnaire
(NEI-VFQ-25).2 At this point, such
tests are not in wide use, so this is
certainly not the standard of care.
However, what this test reveals says
a great deal about how the disease is
affecting the patient’s quality of life, so
my hope is that a test of this type will
eventually become just as standard as
tests measuring visual acuity.

Second, once you've made your as-
sessment—as subjective and im-
precise as it may be—you have to de-
cide whether the effect the disease is
having on the patient is a significant
issue for the patient. If it appears to
be impacting the patient’s quality of
life and functionality, the patient may
need help dealing with it. In some
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Some types of vision difficulty are more likely to impact quality of life than others. The
graphs above show that an individual’s visual acuity has a much more pronounced impact
on quality of life (as measured by the Assessment of Disability Related to Vision score) than

the status of the individual’s visual field.

cases, it may tough to determine if
the patient really does need help; but
in other cases it will be clear that the

patient is having trouble and needs
counseling or some other form of
assistance.

If it’s clear that the patient would
benefit from additional help, you have
to decide whether this is something
you can provide. In many cases I do
try to counsel the patient myself. I'm
not a trained counselor, but if this is a
person I've been working with for a
period of time and I believe she has
trust and confidence in me, I may be
able to help.

For example, I know a little about
current low-vision aids. So I can say,
“There are computer devices you can
use to help you read; would you be
comfortable going online to look at
those?” Most of the time patients are
happy to follow that lead. So in some
cases it may not be necessary for me
to refer the patient to another doctor
or service.

If you're not comfortable trying
to help directly, you have to decide
what referral resources would be
most appropriate. If the person is
having trouble functioning because
of reduced vision, you can suggest
that she see a low-vision specialist you
respect. Its great if you can honestly
say, “I've sent other patients to Dr.
Smith, and she is a wizard at helping
people come to grips with this type
of change. I don’t have as much ex-
perience helping people with that
as she does, and it’s clear that this is
really bothering you. So I'm going to
send you to see her.”

In other cases, it might be ap-
propriate to refer the patient to a low-
vision center; to a pastoral service,
if the patient has strong religious
beliefs; to a social service agency,
where the patient might find help
with issues such as getting to and
from the doctor’s office and managing
his socioeconomic situation; or to an
agency such as Associated Services for
the Blind, where the person can get a
battery of assessments, be evaluated
for the use of a cane or guide dog and
learn how to do laundry and other
chores that might be challenging to
manage with limited vision.
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The Doctor’s Perspective

In general, doctors do a better job
of treating the patient—not just the
disease—if they keep several things
in mind:

* When making medical choices,
remember that the goal is to
maintain the patient’s quality of
life and functionality. In the case
of managing glaucoma, this would
include not overprescribing eye
drops that may ultimately injure the
cornea and degrade the person’s
vision. Remember: The goal is not to
keep the patient’s IOP low, or even to
preserve the visual field. The goal is
to maintain the patient’s functionality
and quality of life. If the treatment
undermines that goal in the name of
lowering IOP, you haven't done the
patient a favor.

¢ Never underestimate the value
of counseling for patients faced
with vision loss. A randomized,
controlled study conducted by
Barry Rovner, MD, and William
Tasman, MD, in the department
of psychiatry at Jefferson Hospital
for Neuroscience in Philadelphia,
demonstrated the importance of
counseling for patients with macular
degeneration.” Two hundred sixty-
five patients age 65 or older with
pre-existing macular degeneration
in one eye and a recent diagnosis of
neovascular macular degeneration in
the other eye were randomized into
two groups, one of which received six
sessions of problem-solving therapy
in their homes; those in the other
group received standard care. At
two months, subjects who received
counseling were half as likely to have
adepressive disorder (11.6 percent vs.
23.2 percent, p=0.03). The counseling
also reduced the likelihood that the
patient had given up a valued activity
(p=0.04). At six months, the beneficial
effects had diminished, but subjects
that received counseling were less
likely to be suffering from persistent
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depression (p=0.04).

The message is clear: Getting
counseling for patients in this kind
of situation can make a significant
difference in their quality of life.

e Stay informed about low-
vision options. Providing this kind
of information can be a great service
to your patient. For example, very
few of my patients realize that their
computer can magnify type, take
dictation and read text out loud. At
the same time, resources such as low-
vision doctors and social services may
be totally outside of their experience,
yet those resources could make an
enormous difference in how well they
cope with vision loss. However, in
order to be a useful resource for your
patients, you have to make an effort
to stay up-to-date about the options
in this area.

* Don’t let the impact of new
treatments overshadow the pa-
tient’s situation. The medical pro-
fession has a long history of treating
diseases rather than patients, and that
tendency may be growing stronger
over time, thanks our increasing
ability to address disease. When
Dr. Stetten saw his doctor about his
macular degeneration, for example,
there was no way to treat the disease.
That’s not the case today; now, we can
improve vision in many patients we
were powerless to treat in the past.
Unfortunately, that may push us even
further toward focusing on treating
the disease rather than thinking about
the patient as a whole.

No matter how miraculous your
treatment may seem relative to what
you could do in the past, the patient’s
functionality and quality of life is still
the bottom line.

e Remember that vision loss
impacts everyone differently. We
usually assume that there is a close
correlation between change in visual
function and change in quality of life.
There are indeed studies that show
such an association—but the strength
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of that association is going to depend
on the patient.

Years ago I reviewed a paper sent
to me by a European journal about a
group that had developed a quality-
of-life survey for people who lived in
Mali.* They hypothesized that quality-
of-life surveys had to be culturally
relevant in order to be valuable. Be-
cause there was no culturally relevant
survey for the people who lived in
Mali—most quality-of-life surveys
were designed for people living in
urbanized Western countries—they
developed a survey they thought was
appropriate and administered it.

Istill clearly recall one of the graphs
from that paper. Although there were
some flaws in the data presentation, the
graph showed something remarkable:
The correlation between visual ability
and quality of life changed depending
on where in Mali you were living. If
you lived in a city in Mali and your
vision got worse, your quality of life
got worse. If you lived in rural Mali,
that correlation largely disappeared;
there, if your vision deteriorated, your
quality of life didn’t change much. To
me, that was an enormously important
study. It provided a striking example
of the reality that visual disability does
not always correlate with a reduction
in quality of life, and the presence
or absence of that correlation can be
affected by something as simple as
where you live.

We can’t assume that we know how
a change in vision is going to affect
a given patient. If vision drops from
20/20 to 20/40, some patients won'’t
mind much; for others, it might
make them suicidal and in need of
counseling. So part of our job is to ask
the patient how she feels about the
current symptoms, as well as potential
future symptoms such as loss of vision.
It’s absolutely imperative that we not
assume we know what the patient is
feeling. To care for the patient—not
just treat the disease—we have to ask.

* Remember that different types



of vision loss affect functionality
to a greater or lesser extent. When
managing glaucoma, loss of visual field
is something we monitor on a regular
basis. Yet studies have demonstrated
that loss of visual acuity has a more
profound effect on most types of
functionality than loss of visual field
does. The top chart on p. 43 shows
the relationship between acuity and
functionality as measured by the
Assessment of Disability Related
to Vision test. (This test measures a
person’s ability to do things such as
read a sign at a distance and recognize
faces; a higher score indicates better
function.) The second chart shows
the relationship between the subject’s
visual field and the same functionality
score. The scatter is greater in the
second chart because the correlation
between loss of visual field and func-
tionality is not as great.

There’s one important caveat to
trying to treat the whole patient:
Taking your patient’s situation and
perspective into account does not
mean that you should respond to a
subjective complaint with medical or
surgical treatment—unless you find
measurable signs of a problem. If the
patient’s visual acuity has gone from
20/20 to 20/60, that’s hard information,
the kind that would stand up in
court. If the patient says her vision is
worse, but you can’t document it in
any way, doing a cataract extraction,
for example, could backfire if the
outcome isn’t ideal. You could find
yourself in the very difficult situation
of trying to convince yourself (much
less a court) that you acted properly
on the basis of subjective information.
You should still take the patient’s
complaint seriously, but if you can’t
find hard evidence to support it you
could be on shaky ground responding

with medications or surgery.

Getting the Big Picture

When you realize that one of your

patients is struggling with vision
loss—or fear of vision loss—taking
these steps will help you get a clearer
picture of whats happening:

e Ask about your patient’s re-
action to his vision impairment—
and really listen to the answer. Its
common for people in this situation to
worry about losing their job and fear
that theyll become dependent. Some
people feel guilty, as if the vision
loss was punishment for past errors;
some become angry, asking “Why
me?” Simply listening to the patient’s
concerns can do a lot to give the
patient hope, and it will help to guide
your choices for recommendations if it
becomes clear that your patient needs
assistance. Of course, you probably
don’t have the time to become your
patient’s emotional counselor, but the
act of listening helps.

—

When faced with loss
of vision, people often
react with depression
and despair. It can be
helpful to provide a
gentle reminder that,
like many things in
life, a setback can have
positive consequences
as well as negative
ones.
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e Inquire about the patient’s
lifestyle, especially in terms of
how much time he spends alone.
A patient who is isolated is likely
to be in greater need of assistance,
both psychological and physical. It
may be that the caregiver who brings
the person to your office isn’t around

at any other time. The patient may
be very much alone and in need of
human contact.

* Ask about how the people in
the patient’s circle of contacts are
reacting to the patient’s vision loss.
If the family or friends of the patient
are not being supportive, getting
the patient outside assistance might
be especially helpful. Even more
important, close relationships such
as living with a spouse are likely to
change as a person loses vision and
become more dependent. On the one
hand, the spouse may feel validated in
the marriage for the first time because
she can do things for her husband that
she wanted to do all along but was
never able to do. He may be happy
about it too. On the other hand,
she may have her own life and feel
stressed by his sudden dependence
on her. This can lead to a relationship
becoming hostile or breaking down.

Very few ophthalmologists are
going to ask a patient with macular
degeneration who is not responding
well to treatment, “How is your
marriage going? Is it still OK?” But
it may be a very important question
to ask, because it may be the
opening the patient needs to admit
that his marriage is in trouble. The
ophthalmologist can say, “I'm not the
best person to counsel you about that,
but it’s not rare that patients have
difficulties when one of them loses
vision. It’s nothing to be ashamed of.
You may want to bring that up with
your primary care physician, or seek
some kind of counseling. Getting help
managing this change could make a
big difference.” Just getting that far
could go a long way toward helping
your patient.

Helping Patients Manage

Although we may not have the
time or skills to provide professional
counseling, a few simple strategies
can go a long way toward improving
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your patient’s quality of life.

* Provide encouragement, hope
and perspective. When faced with
loss of vision, people often react with
depression and despair. It can be
helpful to provide a gentle reminder
that, like many things in life, a setback
can have positive consequences as
well as negative ones. Its also worth
reminding patients that situations we
encounter—positive or negative—
seldom have the huge impact we
expect them to. Achievements we
thought would make the rest of
our life blissful often fall short, and
disasters we thought we couldn’t
possibly survive turn out to be
manageable—and sometimes even
produce unexpected benefits.

Several years ago I spent some
time interviewing patients who
had significant visual loss. One
of the things I discovered was that
individuals experiencing loss of vision
tend to be very afraid of becoming
dependent on others. However, they
didn’t usually end up becoming as
dependent as they thought they
would. Most people who lose vision
quickly discover that there are all
kinds of ways to cope that they didn’t
know about. Also, as the graph on p.
43 shows, some individuals lose a lot
of their vision and still manage to have
a good quality of life. Making your
patients aware of this may help them
avoid despair and depression.

* Sharing a story or two may
help some patients. I've known
individuals who lost most of their
vision but still were cheerful and ac-
complishing impressive things. One
woman who was nearly blind informed
me that she had just graduated
from law school, first in her class.
A woman psychotherapist in Hong
Kong who lost her sight at age 8 as a
result of Stevens-Johnson syndrome
has written that her blindness ended
up becoming a blessing. “There are
lots of challenges, but the benefits
are greater,” she wrote. “I experience
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blessings around me every day and
everywhere even though I can't see.
My blindness opened my eyes in a
different way.”® On the other hand,
I've seen people with minimal visual
disability who labeled themselves
“disabled” and gave up on life.

Handled in a positive way, a
setback in vision can end up leading
to positive changes in a person’s life.
That’s the kind of attitude that needs
to be encouraged, and sharing stories
like these can sometimes help.

e Consider having the patient
speak to another patient who has
donewell. If another patient you know
well has been in the same situation—
and is a good communicator—this can
be helpful. However, it's important to
check with the other individual first
and make sure he’s willing to share his
experience before putting the patient
in touch with him.

* Remind your patient that
attitude can make a big difference
in how well things turn out. Even
though quality of life and functionality
are closely related, theyre not the
same thing. Quality of life is a feeling
we have about our functionality.
How do I feel about the fact that its
becoming hard to drive? For some
people, no longer being able to drive
would be horrifying, resulting in a
devastating decrease in their quality of
life. Others wouldn’t care that much;
it might be a great excuse to get their
daughter to drive them around, which
would make them happy. So the same
loss of functionality can have a very
different impact on quality of life for
different individuals.

Loss of sight is a challenge, and
like any challenge, how you cope with
it will depend in large measure on
the way you frame the situation in
your mind. What people sometimes
forget is that the perspective we
have about our situation is always
under our control. That’s why it’s
worth reminding your patient that
making the effort to look for poten-
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tial positives in a difficult situation
caused by vision loss can remove
some of the fear and difficulty. Then,
despite some loss of functionality, the
impact on the patient’s quality of life
won't be as great.

Moving in the Right Direction

Fortunately, there is now a growing
interest in treating the patient as
well as the disease. This is especially
evident in some areas such as cancer
treatment. I often see advertisements
inviting patients to choose a particular
cancer treatment center because the
doctors “focus on the whole patient”;
doctors at that center are willing to
consider alternate treatments such
as meditation and options beyond
chemotherapy and radiation. I think
that’s a step in the right direction. It’s
saying, “You are not a cancer—you
are a person who has cancer.” We
need to move in the same direction:
“You are not a case of glaucoma. You
are a person I'm trying to help who
happens to have glaucoma.”

Seeing our goal as treating the
patient—not just the disease—is a
simple change in perspective. But it’s
a change that can make a world of
difference; it can change how effective
we are at helping our patients to end
up with happier and more effective
lives. REVIEW

Dr: Spaeth is the Louis |. Esposito
Research Professor at Wills Eye Hos-
pital/Jefferson Medical College in
Philadelphia.
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‘Therapeutic Topics

Working Magic with

Pharmacokinetics

How increasing the absorption, bioavailability and/or retention of
a drug can result in better efficacy without greater side effects.

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

n one of our recent columns, we put

forth a primer—or more accurately,
a refresher—on the principles of phar-
macokinetics as they relate to ocular
drug therapies. (See Therapeutic Top-
ics, October 2015) In that article, we
described the specifics of drug design
and formulation that focus on balanc-
ing therapeutic dose and duration with
adverse effects and cost optimization.
Although the eye has the unique ad-
vantage of access, and topicals account
for about 90 percent of all aqueous
ophthalmic formulations,' a significant
barrier to ocular drug delivery is posed
by the pre-corneal tear film, the cor-
neal epithelium, the stroma and the
conjunctiva. The combined action of
these tissues and cellular constructs
can render topical ocular drug delivery
methods inefficient or ineffectual, and
often necessitates higher drug concen-
trations, increased dosing frequency
or both.

This central challenge for oph-
thalmic drug developers is being ad-
dressed through a number of chemical
and physical sleight-of-hand strategies
to improve the absorption, bioavail-
ability or retention of therapeutics. By
enhancing the amount of drug that can
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reach its target, or the duration of the
drug at the target site, we use pharma-
cokinetic principles to achieve greater
efficacy without onerous dosing regi-
mens or amplified side effects. This
month, we’ll describe several novel
strategies for increasing drug concen-
trations, enhancing drug penetration
and extending drug retention.

Increasing Drug Concentrations

It's well-known that the small, hy-
drophilic molecules are generally the
best therapeutics.> But how do we deal
with hydrophobic drug candidates
with good in vitro profiles? Enhanc-
ing the solubility of any drug allows for
greater drug loading, resulting in more
drug being delivered. While a poten-
tial drug candidate with a hydrophobic
character may be better if corneal pen-
etration is part of the goal, limits on
aqueous solubility will affect the ability
of the drug to achieve sufficient thera-
peutic concentrations in aqueous.® An
example of this is cyclosporine, a drug
used to treat dry eye. One promising
approach to this problem is the use of
water-soluble compounds called hy-
drotropes, designed to enhance the

aqueous solubility of hydrophobic
compounds. Compounds demonstrat-
ing hydrotropic properties include caf-
feine; nicotinamide; urea; cyclodex-
trins; N,N-diethyl-nicotinamide; and
N,N-dimethylbenzamide. The solubil-
ity enhancement of these compounds
has ranged from relatively modest to
upwards of 10,000-fold. These hy-
drotropes have only been tested on a
limited set of hydrophobic drugs, but
results are promising >?

Innovative colloidal dosage forms
for ocular drug delivery also offer
solutions to drug solubility. In par-
ticular, polymeric nanoparticles, na-
nomicelles, liposomes and niosomes
are known to increase drug solubility.
These nanostructures, which range in
particle size from 1 to 1,000 nm, cap-
ture the poorly soluble drug, allowing
for improved distribution within an
aqueous solution. Biodegradable poly-
meric nanoparticles take either the
form of nanospheres, within which the
parent drug is dispersed in a polymeric
matrix or is otherwise adsorbed to the
surface of the nanosphere; or the form
of a nanocapsule, within which the par-
ent drug is dissolved and surrounded
by the polymeric membrane.* These

This article has no commercial sponsorship.



nanoparticle carriers are then dis-
persed within a water-based vehicle.®
Micelles are nanoscale phospholipid
balloons that form when molecules
possessing both hydrophilic and hydro-
phobic groups are exposed to a suitable
solvent and the molecules orient with
the hydrophilic portions orienting out-
wards, forming a hydrophobic core,
which can also then encapsulate a hy-
drophobic parent drug.® Liposomes
form nanovesicles capable of entrap-
ping both hydrophilic and hydrophobic
drugs by virtue of the molecule’s inner
hydrophilic core and peripheral hydro-
phobic compartments.” Niosomes are
vesicles composed of non-ionic surfac-
tants that are structurally and function-
ally similar to liposomes.

Enhancing Access

The two primary strategies for im-
proving ocular drug delivery are devel-
oping prodrugs and adding penetra-
tion-enhancing agents that modify the
ocular surface. Enhancing penetration
improves site-specificity, consequently
increasing the amount of drug that
reaches the target tissue while decreas-
ing toxicity.

Prodrugs are commonly used to en-
hance drug penetration, and are inac-
tive or less-active derivatives of active
drug molecules that are converted to
the active form in vivo. The concept of
prodrugs isn't new, although develop-
ment of prodrugs has surged recently.
In the first decade of this century, pro-
drugs accounted for nearly 20 percent
of approved new chemical entities.”
Approved ophthalmic prodrugs are
currently in use for managing intraocu-
lar pressure and open-angle glaucoma
(e.g., latanoprost, bimatoprost, travo-
prost and unoprostone isopropyl), as
well as for managing ocular pain and
inflammation following ocular surgery
(e.g., nepafenac). These topically ad-
ministered ophthalmic prodrugs take
advantage of lipophilic pro-moieties
to enhance penetration of the corneal

By comparing tear-film breakup,

caking, blurring and comfort scores, it’s
possible to determine an optimal viscosity
(usually about 70 to 135 centipoise) for
each drop formulation.

barrier. While this remains a success-
ful strategy, a new generation of ocu-
lar prodrugs that seeks greater tissue
specificity by targeting cell-specific or
tissue-specific endogenous enzymes
or transporters is on the horizon.® Ex-
amples of this shift in pro-drug strategy
are compounds that target peptide or
amino acid transporters to facilitate
uptake of prodrug variants of antiviral
drugs such as acyclovir and gancyclo-
vir.

Another method for enhancing oc-
ular penetration is to add enhancers
that directly modify the physical barri-
ers of the ocular surface; for example,
by disrupting tight cell junctions be-
tween superficial epithelial cells, or
by partially solubilizing and removing
cell membrane phospholipids on the
ocular surface.”'® These enhancers can
be effective at promoting paracellular
and transcellular transport of drugs,
but modifying physical barriers can
have consequences. Eye irritation and
cellular damage have been associated
with early generation penetration-en-
hancing agents, so the current focus is
on penetration enhancers that act with
minimal toxicity, maximal comfort and
are compatible with formulation ingre-
dients. These agents are also designed
to act at low concentrations, with a
fast yet reversible onset of action."

Examples include Gelucire 44/14
(Gattefossé, Lyon, France), an am-
phiphilic molecule, and cyclodextrin,
a compound with multiple pharma-
cokinetic-enhancement effects.!'2 It’s
thought that the amphiphilic character
of Gelucire 44/14 allows it to act as a
surfactant, promoting both transcel-
lular and paracellular transport by its
actions on cell membranes and tight
junctions.' Cyclodextrin has been
shown to interact with the sterols in
cell membranes, swapping a cholester-
olin exchange for a drug held within its
hydrophobic core.'? These enhancers
have garnered the interest of pharma
due to their favorable tolerability and

ability to solubilize drugs."!-?

Extending Drug Duration

Retention strategies are continually
evolving as drug developers seek to im-
prove the bioavailability of ophthal-
mic drugs by extending the duration of
the drug. One approach we've tested
in pre-clinical studies is adding lysine
homo-polymers, compounds that can
adhere to the epithelial surface and to
the drug molecule, acting as tethers to
keep drug molecules resident at the
surface. More often, residence time is
prolonged through the use of agents
such as hydroxy propyl methyl cellu-
lose to increase drop viscosity, and by
the use of drug carriers that can act as
drug reservoirs.

Raising the viscosity of an ocular
drug-delivery formulation helps to
slow the rapid dilution and drainage
caused by tear-film turnover. This ap-
proach must be weighed against a few
distinct disadvantages, however: High-
ly viscous solutions can cause transient
blurring of vision upon instillation, and
are subject to imprecise dosing. An al-
ternative approach involves gelling sys-
tems that undergo a phase transition
from a liquid to a gel upon exposure to
certain physiological conditions, such
as temperature or pH. These systems
can be delivered with the precision of a
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drop, but retain the ability of viscosity-
enhanced delivery systems to retard
the dilution and drainage of the pre-
corneal tear film. At the same time,
they also minimize gels’ transient im-
pact on vision. Other polymers tested
for use in the eye are designed to in-
teract with native mucins. The resi-
dence time of formulations using these
muco-adhesive polymers is governed
by the turnover rate of the tear mucin
layer, which is slower than that of the
bulk tear film.""

In addition to properties that pro-
mote solubility and drug penetration,
some nanoparticle, liposome, nano-
emulsion and dendrimer formulations
also prolong duration. As a drug is at-
tached to the matrix or encapsulated
within a nanoparticle delivery system,
the system protects the drug from
degradation and slows diffusion into
the bulk solution, prolonging overall
residence time." Drug release is then
controlled by the degradation rate of
the delivery system, the solubility of the
drug and the diffusion of the drug with-
in the nanoparticle delivery system.'”

Punctal plugs can be considered one
of the simplest pharmacokinetic-mod-
ifying strategies, slowing tear drainage
and prolonging the action of artificial
tears by physical occlusion of the lac-
rimal drainage. More recently, plugs
have become important sustained-
release delivery systems. The plug is
usually coated to render all sides but
the head impermeable to the drug and
tear fluid. Drug diffuses over time into
the tear film from the head of the de-
vice.' The combination of depot drug
delivery and slowing of tear drainage
provides a one-two punch of therapeu-
tic enhancement. Trials are under way
to evaluate the use of punctal plugs for
the extended release of travoprost or
latanoprost to treat glaucoma.

An approach similar to the punc-
tal plug is the intracanalicular depot.
This device slows drainage while at the
same time delivering a sustained dos-
ing of dexamethasone (the approach
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of Ocular Therapeutix), and may also
work with other drugs. The steroid de-
pot has shown promise as a treatment
for chronic allergic conjunctivitis, and
is being tested for treatment of dry eye
and ocular inflammation as well.'”

As the progression of polymers to
be evaluated for their suitability as
prolonged-release drug delivery sys-
tems marches on, an alternative—
drug-loaded ocular inserts as delivery
modalities—is also on the rise. One
polymer unique in its combination of
qualities is chitosan. Chitosan is a bio-
degradable, biocompatible and non-
toxic natural carbohydrate polymer
that has mucoadhesive properties.
Chitosan-based ocular inserts enhance
precorneal residence time of the co-
applied drug, with promising initial
results in studies with various drugs.®

Biodegradable and non-biodegrad-
able implants are emerging as a meth-
od for effective long-term delivery of
drug to the posterior chamber. As with
intravitreal injections, the approach,
while invasive, avoids several of the
ocular barriers to drug delivery while
enabling sustained-release kinetics
over a period of years. In 2014, Iluvien
(Alimera Sciences) was granted Food
and Drug Administration approval as
an injectable intravitreal device for
treatment of diabetic macular edema
in patients who have previously been
treated with a course of corticosteroids
and did not have a clinically significant
rise in IOP. Iluvien is a non-biodegrad-
able, cylindrical polyimide implant
that releases 0.23 to 0.45 pg/day of
fluocinolone acetonide for 18 to 36
months. The device is small enough to
be implanted into the back of the eye
using a 25-gauge needle. Iluvien was
developed using the Durasert technol-
ogy platform (pSivida), which also is
currently being investigated by Pfizer
for a fully bioerodible, sustained-re-
lease delivery system for latanoprost.

The last two decades have seen
remarkable innovation in the devel-
opment of ophthalmic drug delivery

2015

systems. Improvements have been
driven in large part by considerations
of patient compliance, as technolo-
gies that increase drug concentrations,
penetration and duration should re-
sult in reduced dosing requirements
and improved efficacy. Research un-
der way in this area pushes boundar-
ies and involves contributions from
clinicians, pharmacologists and ma-
terials scientists. As this consortium
works its magic, we can expect to see
a host of new therapeutic modalities
materialize in the near future. REVIEW

Dr. Abelson is a clinical professor
of ophthalmology at Harvard Medi-
cal School, emeritus surgeon at the
Massachusetts Eye and Ear Infirmary
and chief scientific officer at Ora Inc.
Dr. McLaughlin is a senior regulatory
writer at Ora.
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How to Stay Out
Of the Courtroom

Complications will happen, but how you respond to them can
make the difference between a happy patient and a lawsuit.

C. Gregory Tiemeier, Denver

As a defense attorney, I often
tell clients who are being sued
for malpractice that just being in a
courtroom means they've already lost:
They lose time from their practice and
have to deal with the stress of defend-
ing themselves in court. Because of
this, the best malpractice defense is to
not get sued in the first place. In this
article, I'll share my advice on how to
decrease the odds of a lawsuit, based
on 30 years of experience with mal-
practice litigation, much of it in the
realm of refractive surgery.

Being Skilled Isn’t Enough

One of the unfortunate facts of mal-
practice lawsuits is that just being a
good surgeon won't protect you from
being sued. This has been borne out
by personal experience as well as the
scientific literature.

In 1991, in The New England Jour-
nal of Medicine, a study was published
that looked at surgeries and result-
ing malpractice claims.' In the study,
a panel of physicians from Harvard
Medical School studied 31,429 patient
charts and tried to determine which of
the charts contained evidence of sig-
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nificant injury that was caused by neg-
ligence of a health-care provider. They
then separated out those charts with
evidence of negligence and looked to
see if any of those patients filed a suit
in that jurisdiction. They found that, in
those cases where they thought there
was negligence leading to injury, only
2.8 percent of patients actually sued.
The physicians then flipped
things around and looked at
lawsuits that actually were filed
from the data set and decided
how many of them involved
negligence leading to sig-
nificant injury. They

Communication Matters

So, if surgeon skill isn't at the heart
of malpractice lawsuits, what is? After
defending ophthalmologists in refrac-
tive surgery lawsuits for many years,
I've found that in these cases, more
often than not, the suing patient feels

the doctor didn’t communicate
well enough.

As proof of how important
communication can be, in one
study researchers randomly se-
lected 45 plaintiffs’ depositions
from 67 depositions from set-
tled malpractice suits against

found that most
of the events in
which claims
were made
didn’t meet their defini-

tion of negligence. So, in the end, it
seems most patients who are victims
of negligence don't file malpractice
lawsuits and most of the patients who
file lawsuits aren’t victims of negli-
gence. The take-home message for
physicians, then, is that being a good
doctor and practicing good medicine
won’t necessarily protect you from

being sued.

a large metropolitan
medical center and
tried to answer the
question of why the
patients sued. In 71
percent of the cases, the researchers
identified problematic relationship is-
sues, such as deserting the patient,
devaluing the patient’s and/or the fam-
ily’s views and delivering information
poorly.? With these findings in mind,
here are some tips for communication
that can help you avoid a lawsuit:

* Preop discussions. In many
lawsuits, patients don't feel that the

This article has no commercial sponsorship.



surgeon is on their side after a compli-
cation occurs. You can help avoid this
by starting the doctor-patient bonding
process early on when you present
the informed consent. Don't just give
the consent form to the patient and
blurt out, “Let me know if you have
any questions.” This is like a high-
priced tour guide meeting you in a
foreign country, shoving some maps
in your hand and leaving with a quick
“Have fun.” Instead, guide the patient
through the form, explaining what the
surgery entails, what the likely compli-
cations are and, if any complications
occur, identify which ones you can fix
and which ones would be more chal-
lenging. Don't treat informed consent
as a legal technicality you have to get
out of the way, but see it as an op-
portunity to begin strengthening the
doctor-patient relationship. Also, be
sure to use procedure-specific consent
forms and give the patient the forms as
soon as you start talking about the pro-
cedure, not on the day of the surgery.

* After a complication. Though
good preop communication is impor-
tant, how you deal with a patient who
has had an adverse event or complica-
tion is even more so.

First, contact your insurer and have
someone walk you through how to
have a conversation with the patient.
Then, meet with the patient; don't try
to duck him. Unfortunately, I see this
often: Once there’s a complication, the
doctor doesn’t want to see the patient
as much. This might be a natural reac-
tion, since a surgeon feels he’s very
competent and may not want to deal
with direct evidence of whatever it is
that he did, but it’s always counterpro-
ductive in terms of avoiding a lawsuit.

When you meet with the patient,
don’t do it in your exam lane. Instead,
sit next to him in a conference room
or at a lunchroom table, put the chart
in front of you and go over what hap-
pened. If you have an idea about what
went wrong, tell him. If you don’t
know, discuss what you think the pos-

sibilities are. And, most important:
Tell him what you're going to do about
it. I've seen many lawsuits in which
the surgeon told me that there was
nothing to tell the patient because he
was going to wait three months and
then reoperate. “Did you tell the pa-
tient that was one of the options?” I
always ask. To which the surgeon usu-
ally replies, “No, I just told the patient,
‘Come back in three months.” ” The
main message you should be convey-
ing to the patient is that you're on his
side and that you're companions in
this, not adversaries. It will be you and
him against the complication.

During your postop conversations
with a patient who has a problem, be
sure to ask, “How are you doing with
earning income at the moment, is this
causing a problem?” The financial
question is relevant because some pa-
tients, a truck driver for example, may
lose their jobs if they don't see 20/40 or
better in at least one eye. In fact, the
first multimillion dollar LASIK lawsuit
was brought by an airline pilot who
was unable to land commercial jets
due to glare at night.

I'm not saying you need to cover
the patients expenses, but sometimes
all he needs is a note from a doctor
that he can’t work for the next week,
or something that can trigger his dis-
ability coverage. If you don't ask the
question you won’t know the answer.

There’s also an emotional aspect you
should address. Ask, “Are you han-
dling this OK?” If the patient breaks
down crying, it’s a good idea to spend
15 minutes or so with him or her, say-
ing such encouraging things as, “Don’t
despair—there’s hope. We’ll work
through this together.”

* Dealing with second opinions.
Communication issues often send pa-
tients running to another physician
for another opinion, which can result
in a lawsuit, depending on what that
physician says. In my experience,
most of the cases I get are a result of
a comment that was made by another
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doctor. In the second study discussed
earlier, for example, 54 percent of a
sub-group of patients who sued said
a health-care professional had sug-
gested there was some maloccurence.?

One thing you must be aware of is
that there appears to be a lot of vitriol
between physicians who compete in
the same area, and I'm seeing more
incidents of competitors using lawsuits
against each other as a marketing tool.
For example, I'm aware of one case
in which the second-opinion doctor
erroneously told the patient he had
suffered malpractice by a surgeon’s
procedure, even though the proce-
dure hadn’t even been performed.
In this type of environment, if com-
munication breaks down and an angry
patient goes to a competitor for a sec-
ond opinion, you could be heading for
a lawsuit.

To short-circuit this possibility,
you might want to say to the patient,
“Maybe you'd like to talk to another
doctor about this,” and then suggest
someone. This way, even though it
may hurt to suggest the patient get a
second opinion, at least you're exercis-
ing some control. By doing this, you
can steer the patient toward someone
you know will give an intelligent, inde-
pendent opinion, and won't try to steal
the patient and turn this into a lawsuit
that he can use against you.

In refractive surgery as in other spe-
cialties, complications are inevitable,
even for a skilled surgeon. However,
when it comes to avoiding a lawsuit,
the fact there was a complication is
much less important than how you
deal with it. REVIEW

Mr. Tiemeier is a partner in the
law practice of Tiemeier and Stich in
Denver.
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Prevention of CME
After Cataract Surgery

esearchers evaluating the opti-

mum medical strategy to prevent
cystoid macular edema after cataract
surgery concluded that topical non-
steroidal anti-inflammatory drugs sig-
nificantly reduced the odds of devel-
oping CME, as compared to topical
corticosteroids, in non-diabetic and
mixed-population groups. A combina-
tion of topical NSAIDs and cortico-
steroids reduced the odds of develop-
ing CME in nondiabetic and diabetic
patients, as compared to topical corti-
costeroids.

Cochrane, Medline and Embase
databases were searched to identify
the eligible randomized clinical trials
(comparing medical strategies to pre-
vent CME after uncomplicated cata-
ract surgery in non-diabetic and dia-
betic patients) for systematic review
and meta-analysis. The data were ex-
tracted independently by two authors.
The quality of individual RCTs was
assessed using the Cochrane Collabo-
ration’s tool for assessing risk of bias
and Delphi criteria.

The primary outcome measured
was the odds of developing CME
within three months postop. Second-
ary outcome measures were foveal
thickness, macular volume and cor-
rected distance visual acuity change
as compared to baseline, also within
three months postop. Of the 30 iden-
tified trials included in the systematic
review, 17 reported incidence rates.
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Eleven trials included only non-dia-
betic patients, while 7 trials included
only diabetic patients. There were 12
other trials that included patients with
and without diabetes or did not report
the incidence of diabetes in the study
population; these trials were clustered
and are referred to as “mixed popula-
tions” for the purpose of reporting
results.

Topical NSAIDs significantly re-
duced the odds of developing CME as
compared to topical corticosteroids in
non-diabetic populations (odds ratio:
0.11; 95 percent confidence interval,
0.03 to 0.37) and mixed populations
(OR: 0.05; 95 percent CI, 0.02 to
0.11). A combination of topical corti-
costeroids and NSAIDs significantly
reduced the odds of developing CME
as compared to topical corticosteroids
alone in non-diabetic (OR: 0.21; 95
percent CI, 0.10 to 0.44) and diabetic
patients (OR: 0.17; 95 percent CI,
0.05 to 0.5). Intravitreal corticosteroid
or anti-VEGF injections did not show
any additional benefit in diabetic sub-
jects.

Am | Ophthalmol 2015;160:5:968-
981.

Wielders L, Lambermont V, Schouten J, Van den Biggelaar F, et al.

MIVI-TRUST Trials Patients Report

Visual Function Improvement
esults of the Microplasmin for
Intravitreous Injection-Traction

Release Without Surgical Treatment

(MIVI-TRUST) trials suggest that
ocriplasmin produces clinically mean-
ingful improvement in patient-report-
ed visual function in symptomatic vit-
romacular adhesion and vitromacular
traction.

To determine the impact of intravit-
real ocriplasmin on patient-reported
visual function, researchers used the
25-item National Eye Institute Vi-
sual Function Questionnaire during
a six-month follow-up in patients with
symptomatic VMA. Patients were re-
cruited to two multicenter, random-
ized clinical trials at clinic-based cen-
ters in the United States and Europe.
A total of 652 patients with symptom-
atic VMA/VMT, including when asso-
ciated with a macular hole 400 pm or
smaller, were studied. Analysis was by
intent-to-treat population.

The patients were randomly as-
signed (2:1 in Group 1, 3:1 in Group
2) to receive a single intravitreal
injection of ocriplasmin 125 pm or
placebo. The NEI VFG-25 was ad-
ministered at baseline and six months
following the ocriplasmin injection.
The mean changes between baseline
and six-month follow-up NEI VFQ-
25 composite and subscale scores and
the proportion of patients with a clini-
cally meaningful change (five points)
in scores were measured.

Across the two studies, 464 patients
received ocriplasmin and 188 received
placebo. At six months, the ocriplas-
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min group reported greater mean im-
provements {rom baseline in the NEI
VFQ-25 composite score than the pla-
cebo group (mean change, 3.4 vs. 0.7,
p=0.005). Improvements were also
noted in subscale scores, with the fol-
lowing respective mean changes for
the ocriplasmin vs. placebo groups:
vision-related dependency, 1.7 vs. -2.1
(p=0.009); driving difficulty, 2.7 vs.
-1.5 (p=0.03); distance vision activi-
ties, 4.1 vs. 0.8 (p=0.03); and general
vision, 6.1 vs. 2.1 (p=0.003). A higher
proportion of the ocriplasmin group
had a clinically meaningful (2five
point) improvement in NEI VFQ-25
composite score from baseline than
placebo group (36 percent vs. 27.2
percent, p=0.03). Fewer ocriplas-
min-treated patients had a clinically
meaningful worsening in their visual
function than the placebo group (15
percent vs. 24.3 percent, p=0.005).
Changes in NEI VFQ-25 compos-
ite score and various subscale scores
were observed in ocriplasmin-treated
patients who achieved VMA resolu-
tion at day 28.

The article’s authors disclose finan-
cial interest in the products and/or
companies referenced in the article.

JAMA Ophthalmol 2015;133:9:997-
1004.

Varma R, Haller J, Kaiser P.

Combining Glaucoma Screening
Technologies for Better Detection
multi-institutional research
team has determined that a mul-
tivariable model including GDx-
TSNIT (scanning laser polarimetry
temporal-superior-nasal-inferior-tem-
poral), number of abnormal points
(NAP) on frequency doubling tech-
nology (FTC), and the interaction
GDx-TSNIT x NAP-FDT provides
the best glaucoma prediction with all
other multivariable and univariable
models. Combining the FDT C-20-5
screening protocol and scanning la-
ser polarimetry with variable corneal
compensation (GDx-VCC) improves

glaucoma detection compared with
using GDx or FDT alone.

Normal (n=110) and glaucomatous
(n=114) subjects were tested with the
FDT C-20-5 screening protocol and
the GDx-VCC. The discriminating
ability was testing for each device in-
dividually and for both devices com-
bined using GDx-NFI (nerve fiber
indicator), GDx-TSNIT, number of
missed points FDT and normal or
abnormal FDT. Measures of discrimi-
nation included sensitivity, specificity,
area under the curve (AUC), Akaike’s
information criterion (AIC) and pre-
diction confidence interval lengths.

For detecting glaucoma sever-
ity, the multivariable model re-
sulting from the combinations of
GDx-TSNIT, NAP-FDT and the in-
teraction GDx-TSNIT x NAP-FDT
(AIC: 88.28, AUC: 0.959, sensitivity:
94.6 percent, specificity: 89.5 percent)
outperformed the best single-variable
model provided by GDx-NFI (AIC:
120.88, AUC: 0.914, sensitivity: 87.8
percent, specificity: 84.2 percent).
The multivariable model combining
GDx-TSNIT, NAP-FDT and interac-
tion GDx-TSNIT x NAP-FDT consis-
tently provided better discriminating
abilities for detecting early, moderate
and severe glaucoma than the best
single-variable models.

J Glaucoma 2015;24:561-567.

Mwanza J, Warrn J, Hochberg J, Budenz D, et al.

Incidence of Late-Stage AMD in
American Whites

opulation health researchers

from London have concluded that
estimating age-related macular de-
generation incidence from prevalence
allows for a better characterization
at older ages and by AMD subtype
where longitudinal data from inci-
dence studies are limited.

The researchers did a systematic
review and meta-analysis of prospec-
tive cohort studies of AMD incidence
in populations of white European
ancestry published in Medline, Em-

base and Web of Science. Fourteen
publications in 10 populations that
examined AMD incident cases were
identified. Data on age-sex specific
incidence of late AMD, geographic at-
rophy and neovascular atrophy, as well
as year of recruitment, AMD grading
method and continent were extracted.
The annual incidence of late AMD,
geographic atrophy and neovascular
AMD by age-sex in American whites
aged 250 years from a Bayesian me-
ta-analysis of incidence studies was
compared with incidence extrapolated
from published prevalence estimates.
Incidence rates from the review
agreed with those derived from preva-
lence, but the latter were based on
more data, especially at older ages and
by AMD subtype. Annual incidence
(estimated from prevalence) of late
AMD in American whites was 3.5 per
1,000 aged 250 years, equivalent to
293,000 new cases in American whites
per year. Incidence rates approxi-
mately quadrupled per decade in age,
while annual geographic atrophy rates
were 1.9 per 1,000 aged 250 years and
neovascular AMD rates were 1.8 per
1,000. Late AMD incidence was 38
percent higher in women vs. men.
Am | Ophthalmol 2015;160:1:85-

93.
Rudnicka AR, Kapetanakis VV, Jarrar Z, Wathern AK, Wormald R,
etal.

A Meta-Analysis of Anti-VEGF
For Diabetic Retinopathy

review of 22 studies involving

1,397 subjects supports the use of
anti-vascular endothelial growth fac-
tor agents as adjuncts to pan-retinal
photocoagulation and pars plana vit-
rectomy in patients with complicated
proliferative diabetic retinopathy.
The use of anti-VEGF agents before
PRP results in superior functional and
structural outcomes at three to four
months. The use of anti-VEGF agents
before PPV results in decreased du-
ration of surgery, fewer breaks and
less intraoperative bleeding. Although
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there is evidence for a decreased inci-
dence of early postop vitreous hem-
orrhage, the quality of evidence is
low. Thus, using anti-VEGF agents is
primarily a means of facilitating and
potentially minimizing the iatrogenic
damage that can result from PRP and
PPV procedures.

The authors identified randomized
controlled trials using anti-VEGF
agents, either as stand-alone therapy
or combined with other interventions,
in the management of proliferative
diabetic retinopathy. The primary out-
come measures were change in best-
corrected visual acuity and (in the con-
text of vitrectomy) duration of surgery
and postop vitreous hemorrhage. Sec-
ondary outcomes were change in cen-
tral retinal thickness and (in context
of vitrectomy) intraoperative variables
suggestive of complex surgery (retinal
breaks, intraoperative bleeding, endo-
diathermy applications). The quality
of evidence for all outcomes was ap-
praised using the GRADE criteria.

Of the 22 studies that met criteria
for inclusion, one compared intravitre-
al ranibizumab with saline; one com-
pared intravitreal pegaptanib to PRP;
one compared intravitreal bevacizum-
ab to PRP; three compared combined
intravitreal ranibizumab/PRP to PRP;
five compared combined intravitreal
bevacizumab/PRP to PRP alone; and
11 compared combined intravitreal
bevcizumab/PPV to PPV alone. There
is high-quality evidence to suggest
that, when used in conjunction with
PRP, intravitreal ranibizumab is as-
sociated with superior visual acuity
and central retinal thickness outcomes
at three to four months. In the con-
text of PPV, there is moderate-quality
evidence to suggest that preopera-
tive intravitreal bevacizumab results
in significant reduction in the dura-
tion of surgery, fewer retinal breaks,
less intraoperative bleeding and fewer
endodiathermy applications. Although
there is evidence to suggest occur-
rence of early postop vitreous hemor-

rhage is reduced, the quality of evi-
dence in support of this finding is low.
Retina 2015;35:1931-1941.

Simunovic M, Maberley D.

Use of Anti-VEGF for Neovascular
AMD Eyes with Low Vision
Astudy from Belfast supports the

use of anti-VEGF agents in eyes
with neovascular age-related macular
degeneration presenting with very
low visual acuity, particularly when
fibrosis and atrophy are absent, and
suggests algorithms to predict the
outcome for combinations of visual
acuity and lesion characteristics across
the full visual acuity range.

The researchers performed a retro-
spective analysis of electronic patient
care records of 420 eyes treated with
ranibizumab between March 2010
and June 2013. The extracted data was
classified into three categories based
on patient best-corrected visual acuity
as measured on the Early Treatment
Diabetic Retinopathy Study charts:
0 to 35 letters; 36 to 69 letters; and
>70 letters. Best BCVA achieved in
year one, and average BCVA over 36
months, were computed. The neo-
vascular lesion type; area of lesion;
the presence or absence of hemor-
rhage; retinal pigment epithelium
tear; and atrophy were systematically
graded, as was the extent of fibrosis on
a categorical scale. Regression anaylsis
was performed with the best BCVA
achieved in year one as the outcome
variable and initial BCVA, person and
lesion characteristics as explanatory
variables.

The mean change in BCVA from the
initial visit to the best-attained BCVA
during year one was highly statistically
significant with an improvement of
9.95 letters. The improvement from
initial BCVA to average BCVA over 36
months was 4.01 letters. Regression
analysis identified atrophy and fibrosis
as predictors of best BCVA, with the
model having an r* of 0.71.

Retina 2015:35:1957-1963.
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Toth L, Stevenson M, Chakravarthy U.

Assessing Corneal Sensitivity
From Meibomian Gland Testing

study looking at the association

between corneal sensitivity and
clinical tests that assess the tear film
and meibomian glands found that pal-
pebral conjunctival sensitivity may be
more critical when assessing dry-eye
disease.

Subjects (n=57) were recruited
based on the history of contact lens
wear and the extent of meibomian
gland dropout. The average subject
age was 34.7 years (standard deviation:
15.1); 63.2 percent were female. Clin-
ical examination included assessment
of symptoms; redness of the lower
eyelid margin; lipid layer thickness;
esthesiometry of the inferior cornea
and palpebral conjunctiva; noninva-
sive tear breakup time; Schirmer test
assessment; and meibomian gland as-
sessment through orifice count and
expressed meibum quality grade. The
subjects were grouped into a high
corneal sensitivity (HS) group or low
corneal sensitivity (LS) group, based
on the median sensitivity measure.
Groups for palpebral conjunctival
sensitivity were created in the same
manner. Mann-Whitney U tests were
used for comparisons of sensitivity
groups, and a Spearman rho correla-
tion coefficient was used to study the
associations between each tear film
characteristic and the sensitivities.

The median corneal and conjuncti-
val thresholds for sensation were 0.5
and 1.4 g/mm? The average noninva-
sive tear breakup time (HS group: 7.8
seconds, interquartile range (IQR) =
5.7; LS group: 11.6 seconds, IQR =
8.4; p=0.05) and Schirmer test assess-
ments (HS group: 16.0 mm, IQR =
15.0; LS group: 25.0 mm, IQR = 19.0;
p=0.04) were significantly different
between the palpebral conjunctival
HS and LS groups. All other group
comparisons and correlations were
not statistically significant.

Cornea 2015;34:1187-1192.
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REVIEW

Product News

FDA Clearance Fxpands

Imaging for Newborns

vSunex Medical Systems announced
the Food and Drug Administra-
tion’s clearance of the PanoCam LT
widefield imaging system for the imag-
ing of all newborn infants.

PanoCam LT is a compact, wire-
less imaging system that is designed
to detect a number of external, ante-
rior and posterior segment vi-
sion disorders that may have
long-term effects on the vision
of millions of children world-
wide each year. Clinical data
suggests that vision disorders
may affect between 10
and 20 percent of all
newborns globally.

“We are launching
the Panocam LT, the
first completely wire-
less, hardware and
software solution, to
help ophthalmolo-
gists and maternal
clinicians identify vi-
orders in newborns. Our PanoCam LT
and the PanoCam Review Software
will help clinicians identify newborn
vision disorders,” that, if treated ear-
lier, may preserve healthy vision, says
Visunex CEO, Dr. Wei Su.

An estimated 4 million children
in the United States and 130 million
globally are born each year. Vision
screening is not currently provided as
standard of care in most neonatal cen-
ters. Research conducted in Asia, Bra-

sion dis-
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zil and the United States suggests that
one in 70 newborns may have some
form of vision disorder.

Most commonly, the first eye test
performed on a child is prior to kin-
dergarten at the age of 5 or 6. While
many visual disorders may be tran-
sient, a growing number of

clinicians believe

that the screening
of newborns may
provide early detec-
tion of vision disor-
ders, such as retinal
hemorrhages, which
g — may be a precursor
¢ to amblyopia. Early
detection of retinal
hemorrhages as well
as many other serious
disorders can lead to
early therapeutic in-
tervention and potentially
prevent vision loss. For more infor-
mation, visit visunexusa.com.

Ziemer Femto Laser Approved
he FDA also granted 510(k) approval
for use of the Ziemer Femto LDV
78 in the United States.

Ziemer says the Femto LDV Z8 of-
fers the first truly mobile femtosecond
laser solution for refractive, cornea and
cataract procedures to be performed
on an all-in-one-system. The laser uses
unique technology that provides preci-
sion in the cornea and power in the

lens with use of adjustable pulse energy
combined with a high repetition rate to
provide a precise capsulotomy and lens
fragmentation, the company reports.
The innovative, compact design pro-
vides a mobile and versatile worksta-
tion made for seamless integration into
any physician office or operating room
in the country. The Femto LDV Z8 is
approved for Z-Lasik and Z-Lasik Z;
intracorneal rings; intrastromal pock-
ets; lamellar keratoplasty; penetrat-
ing keratoplasty; anterior capsulotomy;
lens fragmentation; and clear corneal
and arc incisions. For information, visit
femtoldv.com or ziemerusa.com.

Multi-Dose Restasis Sought
llergan has submitted a Prior Ap-
proval Supplement (PAS) for

Restasis (cyclosporine ophthalmic
emulsion) 0.05%, seeking approval of
a multi-dose, preservative-free presen-
tation. If approved, the presentation
would offer patients the same formula
in a multi-dose system with patented
uni-directional valve and air filter tech-
nology.

Approved by the FDA in 2002,
Restasis is the only eye drop that helps
increase the eyes’ natural ability to
produce tears, which may be reduced
by inflammation due to chronic dry-
eye disease. Restasis did not increase
tear production in patients using anti-
inflammatory eye drops or tear duct
plugs. REVIEW

This article has no commercial sponsorship.



Resident Case Series

Edited by Alessandra Intili, MD

REVIEW

A middle-aged woman with a history of rheumatoid arthritis
awakens and discovers visual field loss in one eye.

Ayan Chatterjee, MD, MSEd, and Alex V. Levin, MD, MHSc, FRCSC

Presentation

A 6-month-old boy of Indian descent was referred from an outside hospital for further evaluation of suspected bilateral
aniridia. The patient was initially noted to have an abnormal iris by the pediatrician and referred to a pediatric ophthalmolo-
gist, who made a diagnosis of aniridia. The child was referred to a geneticist for appropriate molecular genetic testing. Based
on the ophthalmologist’s diagnosis, sequencing of the PAX6 gene was conducted and found to be normal. Concurrent tar-
geted exon-level oligoarray comparative genomic hybridization (ExonArrayDx, Gene Dx, Gaithersburg, Md.) did not reveal
a deletion or duplication involving the PAX6, DCDC1, ELP4 or WT1 genes. Approximately 80 percent of cases of aniridia
can be explained by mutations in PAX6.! The absence of a deletion in the 11p13 region eliminates the possibility of WAGR
(Wilms tumor, Aniridia, Genital malformations, Retardation) syndrome. Therefore, the child was referred to us to clarify
the diagnosis.

Medical History

The boy was the product of a single gestation born at 40 weeks, by normal vaginal delivery. He met all appropriate mile-
stones and was noted to be developmentally normal, making eye contact, smiling, laughing, tracking, rolling and sitting up
without support. He was on no chronic medications. The maternal side of the family is North Indian, and the paternal side
of the family is South Indian. Per report, the maternal grandmother carried a diagnosis of coloboma since childhood.

Examination

The boy’s vital signs, height and weight were within normal limits. Systemic physical exam was remarkable for a healthy
young boy of Indian descent with no significant external pathology and normal external genitalia.

Ophthalmologic examination revealed normal visual responses for age. Intraocular pressures were 8 mmHg OU by Icare
tonometry. Pupils were fixed, round and dilated to 8 mm, with a normal margin demonstrating a physiologic rim of posterior
pigmented iris epithelium. The iris was symmetric for 360 degrees in each eye and between eyes (See Figure 1). There was
no change in pupil size after instillation of phenylephrine 2.5% and cyclopentolate 1%. Eye movements were full and there
was 1o strabismus or nystagmus. Adnexa, lids and lashes were normal. The conjunctivae were white and quiet. The corneas
were clear with no limbal pannus. Slit-lamp examination revealed tiny persistent pupillary membrane strands arising from
a poorly developed collarette. Anterior chambers were deep and quiet, and lenses were central and clear with mild residual
anterior peripheral tunica vasculosa lentis. Fun-
dus examination was entirely normal OU with
well-developed fovea, macula and optic nerves.
Cycloplegic refraction was OD +8.00 sphere
and OS +7.50 sphere.

Figure 1. Photograph of the eyes is notable for small,
1 to 2 mm iris remnants spanning 360 degrees with
large pupils in the undilated state OU, unchanged
post-dilation.

What is your differential diagnosis? What further workup would you pursue? Please turn to p. XX
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Diagnosis, Workup and Treatment

The presence of symmetric and
otherwise normal, fixed dilated
pupils in a child with an otherwise
normal eye examination is most
consistent with a diagnosis of

Discussion

Recognizing aniridia in infants is
important given the high risk for cata-
racts (73 percent), glaucoma (46 per-
cent) and keratopathy (45 percent)
in addition to the possible association
with WAGR syndrome, and thus po-
tentially life-threatening Wilms tu-
mor.? Aniridia may occur sporadically
or with a positive familial history. The
estimated overall prevalence is be-
tween 1:64,000 and 1:96,000.% It is
a panocular disorder characterized
by variable expression which usually
includes nystagmus and macular hy-
poplasia. Other features such as cor-
neal pannus; cataract (in particular
anterior pyramidal); glaucoma; re-
fractive error; strabismus; and rarely,
retinal degeneration may be present
in patients. The iris may show a wide
variety of appearances, ranging from
almost complete absence to varying
degrees of residual iris, usually asym-
metric in a given eye and between
eyes. The pupils may or may not be
responsive to mydriatics, largely de-
pending on the amount of residual
iris. Persistent pupillary membrane
strands may be seen, but usually only
if the collarette is preserved. Aniridia
may occur due to mutations or small
deletions within the PAX6 gene, or
as part of a larger deletion involving
chromosome 11p13 that may include
the WT1 gene, resulting in WAGR
syndrome. Until WAGR system has
been ruled out by molecular testing,
renal ultrasound screening is indi-
cated. Infants with WAGR syndrome
require ongoing screening until at
least 7 to 8 years old.

The differential diagnosis of fixed

Resident Case Series

congenital hypoplasia of the iris
sphincter/dilator. Given the boy’s
high hyperopia and the possibil-
ity of impaired accommodation
in this disorder, glasses were pre-

dilated pupils includes other disor-
ders. Gillespie syndrome is an ex-
tremely rare autosomal recessive
syndrome that is associated with
symmetric, fixed, dilated pupils with
scalloped pupillary margins, persis-
tent pupillary membrane strands,
cerebellar ataxia and developmen-

N

Recognition of
congenital hypoplasia
of the pupillary
sphincter/dilator
allows for appropriate
intervention and
allows elimination of
concerns for ocular
and renal prognosis
assoctated with
aniridia.

tal delay.* Instillation of mydriatic
compounds, perhaps inadvertently
through contact with plants (e.g.,
members of the genus brugmansia,
such as the angel’s trumpet™ or in-
gestion of atropa belladonna berries,
which can be mistaken for blue-
berries”) or non-ocular compounds
(e.g., inadvertent contamination of
the eye after handling scopolamine
patches®!° or antiperspirant powders
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scribed. Furthermore, we recom-
mended echocardiogram to rule
out structural abnormalities that
have been associated with this di-
agnosis.

containing diphemanil methylsul-
fate''), will result in fixed dilated
but otherwise normal morphology
pupils. Traumatic mydriasis is usu-
ally unilateral and asymmetric with
an irregular pupil due to visible iris
sphincter tears. Systemic disorders
with bilateral mydriasis present with
signs and symptoms that are usu-
ally readily apparent, for example,
congenital hypoventilation syndrome
(Ondine’s curse).

Congenital absence of the pupil
sphincter and dilator muscle (some-
times called congenital mydriasis) is
exceedingly rare, affecting far more
females than males.'>'” Fewer than
20 cases have been reported in the
English literature. The appearance
is distinctly different from aniridia
in that the iris is symmetrically en-
larged beyond 6 mm and symmetric
between the two eyes with an other-
wise normal morphology and normal
pupil margin, although the collarette
may appear somewhat underdevel-
oped. Most importantly, the remain-
der of the eye examination is normal.
Accommodation may be impaired.'®
Rare systemic associations include
patent ductus arteriosus (PDA)'"1
and thus echocardiography may
be indicated. Congenital mydriasis
may also occur as part of the multi-
system smooth muscle dysfunction
syndrome (MIM 613834) caused by
mutations in the ACTA2 gene. These
patients have PDA, thoracic aneu-
rysms and other vasculopathy, and
may have other evidence of smooth
muscle dysfunction including hypo-
peristalsis. The iris malformation is



(continued from page 35)

benefit from outside help, there are a number of consulting
firms out there that will do all of this for you.”

The Doctor Still Counts

“Today’s exams are definitely more technology-driven,”
notes Dr. Awdeh. “A patient coming in for an exam may
receive a battery of tests and imaging before seeing the
ophthalmologist, so we already have a good idea of what's
going on with the patient by the time we see him. In the
future we may not only be able to look at the tests done
during that visit and previous visits, but also have infor-
mation from home monitoring of relevant metrics. We’ll
have an extensive dataset to analyze that should help give
us a solid diagnosis and help us create a plan for moving
forward. Whether that will make our job easier is another
question, because we’ll have even more data points and
pieces of information to assimilate in a short amount of
time. It might make our jobs harder. It will definitely make
the analytical and problem-solving abilities of the doctor
even more critical during the examination.

often associated with iris flocculi (large cysts at the pupil
margin).

In conclusion, recognition of congenital hypoplasia
of the pupillary sphincter/dilator allows for appropri-
ate intervention and allows elimination of concerns
for ocular and renal prognosis associated with aniridia.
Echocardiography may be utilized to rule out cardiac
malformations. REVIEW
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“However, the history and physical examination will
continue to be an important part of medicine,” he adds.
“I don't see that being replaced by technology, at least in
the next 10 years. I think technology will simply supple-
ment our role as physicians, and the role of patients in the
examination.”

“In the future I think patients will see doctors employ
clinical decision support tools from an artificial intelligence
source such as IBM Watson,” says Dr. Chang. “Super-
computer neural networks and deep learning are being
applied to digitized health information. Nevertheless,
people don’t want a robot taking care of them; they want
a human with empathy. In my mind, thats probably the
most important thing the physician provides, along with
good outcomes. Everyone wants the highest-quality care
delivered by a person who understands his perspective and
cares about him.”

“Patients still want to talk to the doctor,” agrees Dr.
Lord. “They still want to meet face to face and have the
doctor be upfront and transparent about what their situa-
tion is. We've gotten better at using tools like instructional
videos, helping patients understand what their condition
is and what their surgical needs are, and we have better
instruments, but I'm pretty sure the doctor-patient inter-
action hasn’t changed much.

“On the other hand, we’re being pushed to be more
accessible and digital in many areas,” he says. “We're
managing electronic records; the vast majority of our pre-
scriptions have to be sent electronically. Our EHR systems
are being designed so that we can digitally communicate,
doctor to doctor. We're expected to communicate with our
patients electronically. Of course, there are good and bad
sides to this. It's a monster project to get all of this up and
running. But in the right practice, all the digital commu-
nication does reduce the number of phone calls and helps
with medico-legal issues. And either way, for good or bad,
it’s the way things are headed.”

Dr. Lord believes the trend toward digital, mobile
interaction is likely to continue for some time to come.
“The baby-boomer generation is now one of our prime
demographics, and I don’t know many baby boomers that
haven't adopted this kind of technology,” he says. “My
parents are in that demographic, and they're pretty tech-
savvy—and they're from a small town. I think that if your
practice hasn't adjusted to this, it needs to. This is not go-
ing away.” REVIEW

Dr. Chang has a financial interest in the EyeGo intel-
lectual property. Dr. Awdeh has a financial interest in the
CheckedUp platform. Dr. Lord is a partner in Cloud Nine
Development, developer of the Eye Handbook app; how-
ever, Dr. Lord notes that the app is free online.
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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.

Send CV to: Kris Culler
Fax 717-262-9714
Email: kculler@ludwickeye

center.com

Ludwick Eye Center
825 Fifth Ave
Chambersburg, PA 17201

Do You Have

Positions
Available?

Contact us today for
classified advertising:
Toll free: 888-498-1460
E-mail: sales@kerhgroup.com
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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 cyclosporing 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
test in mice and Chinese hamsters, the chromosome-aberration tests in Chinese hamster bone-marrow, the mouse dominant

lethal assay, and the DNA-repair test in sperm from treated mice. A study analyzing sister chromatid exchange (SCE) induction by
cyclosporing using human 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
cyclosporing 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.
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For patients with decreased tear production presumed to be due to
ocular inflammation associated with Chronic Dry Eye

THE DRY EYE TREATMENT SHE NEEDS TODAY.
BECAUSE TOMORROW MATTERS.

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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