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postmortem 
pupillary 
dilation possible
Seat tle ::  PuPils can be Phar-

macologically dilated after 

death, according to the results of a 

recent study.

The study examined pupillary dila-

tion of postmortem eye bank eyes, 

which may facilitate postmortem ex-

amination and screening through mo-

dalities such as fundus photography 

and fundus optical coherence tomog-

raphy (OCT).

“Pupillary dilation of postmortem 

eyes should lead to easier and more 

effective postmortem fundus photog-

raphy and OCT,” said Jeffrey R. Golen, 
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BaSel, Swit zeRl and ::

A new fixed-dose combination medi-

cation for the reduction of elevated IOP may pro-

vide patients with primary open-angle glaucoma 

or ocular hypertension with the best of two worlds.

The recent FDA approval of the fixed-dose com-

bination medication (Simbrinza, Alcon Laborato-

ries) combines brinzolamide 1%, a carbonic anhy-

drase inhibitor, and brimonidine tartrate 0.2%, an 

alpha 2 adrenergic receptor agonist, in one multi-

dose bottle. The efficacy of the combination is su-

perior to the effects of the two components admin-

istered separately.

In addition, it is the 

only available, fixed-

dose combination ther-

apy for glaucoma in the 

United States without a 

beta blocker, according 

to the manufacturer.

Gregory J. Katz, MD, 

a glaucoma specialist at 

St. Joseph Mercy Medi-

cal Center, Ann Arbor, 

MI, commented on the 

convenience that the combined dosing provides.

“Many patients with glaucoma end up needing 

more than one medication,” Dr. Katz said. “For 

example, nearly 40% of patients required two or 

more medications after 5 years in the Ocular Hyper-

( Continues on page 8 : Fixed-dose therapy ) 
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new glaucoma drug 
signifcantly lowers iop
Beta blocker-free, fxed-dose therapy combines brinzolamide 1%, 

brimonidine tartrate 0.2% into one multidose bottle
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†p ≤ 0.002 versus brinzolamide or brimonidine across all time points

24% to 35% Mean IOP Reduction at Month 3 

8 am

10 am

3 pm

5 pm

Fixed-Combination (simbrinZa) (%)†

– 26.6%

– 34.9%

– 24.1%

– 29.7%

brinZolamide (%)

– 22.6%

– 22.4%

– 16.9%

– 17.7%

brimonidine (%)

– 17.1%

– 25.8%

– 14.3%

– 23.9%

‘Nearly 40% of 

patients required 

two or more 

medications after 

5 years in the  

Ocular Hypertension 

Treatment Study.’
– Gregory J. Katz, MD
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INDICATIONS AND USAGE: DUREZOL® Emulsion is a topical corticosteroid 
that is indicated for the treatment of endogenous anterior uveitis.

Dosage and Administration 

For the treatment of endogenous anterior uveitis, instill one drop into the 
conjunctival sac of the affected eye 4 times daily for 14 days followed by 
tapering as clinically indicated. 

IMPORTANT SAFETY INFORMATION

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

Warnings and Precautions 

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

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

•  Delayed healing – The use of steroids after cataract surgery may delay 
healing and increase the incidence of bleb formation. In those diseases 
causing thinning of the cornea or sclera, perforations have been known to 
occur with the use of topical steroids. The initial prescription and renewal 
of the medication order beyond 28 days should be made by a physician only 
after examination of the patient with the aid of magnification such as slit 
lamp biomicroscopy and, where appropriate, fluorescein staining.

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

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

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

•  Contact lens wear – DUREZOL® Emulsion should not be instilled while 
wearing contact lenses.

Adverse Reactions 

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

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

Scan the QR code with your smartphone or log 

on to www.inf ammationhappens.com 

to see the results for yourself.

©2012 Novartis 6/12 DUR12020JAD

Reference: 1. DUREZOL® Emulsion Package Insert.

DUREZOL® Emulsion now has head-to-head data vs prednisolone 
acetate in patients with endogenous anterior uveitis.1
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BRIEF SUMMARY OF PRESCRIBING 

INFORMATION

INDICATIONS AND USAGE

Ocular Surgery

DUREZOL® (difuprednate ophthalmic emulsion) 

0.05%, a topical corticosteroid, is indicated for the 

treatment of infammation and pain associated 

with ocular surgery.

Endogenous Anterior Uveitis

DUREZOL® Emulsion is also indicated for the 

treatment of endogenous anterior uveitis.

DOSAGE AND ADMINISTRATION

Ocular Surgery

Instill one drop into the conjunctival sac of the 

afected eye 4 times daily beginning 24 hours 

after surgery and continuing throughout the frst 

2 weeks of the postoperative period, followed by 

2 times daily for a week and then a taper based 

on the response.

Endogenous Anterior Uveitis

Instill one drop into the conjunctival sac of the 

afected eye 4 times daily for 14 days followed by 

tapering as clinically indicated.

DOSAGE FORMS AND STRENGTHS

DUREZOL® Emulsion contains 0.05% difuprednate 

as a sterile preserved emulsion for topical 

ophthalmic administration.

CONTRAINDICATIONS

The use of DUREZOL® Emulsion, as with other 

ophthalmic corticosteroids, is contraindicated 

in most active viral diseases of the cornea and 

conjunctiva including epithelial herpes simplex 

keratitis (dendritic keratitis), vaccinia, and 

varicella, and also in mycobacterial infection of 

the eye and fungal disease of ocular structures. 

WARNINGS AND PRECAUTIONS

IOP Increase

Prolonged use of corticosteroids may result 

in glaucoma with damage to the optic nerve, 

defects in visual acuity and felds of vision. 

Steroids should be used with caution in the 

presence of glaucoma. If this product is used for 

10 days or longer, intraocular pressure should be 

monitored.

Cataracts

Use of corticosteroids may result in posterior 

subcapsular cataract formation.

Delayed Healing

The use of steroids after cataract surgery may 

delay healing and increase the incidence of bleb 

formation. In those diseases causing thinning 

of the cornea or sclera, perforations have been 

known to occur with the use of topical steroids. 

The initial prescription and renewal of the 

medication order beyond 28 days should be 

made by a physician only after examination of 

the patient with the aid of magnifcation such as 

slit lamp biomicroscopy and, where appropriate, 

fuorescein staining.

Bacterial Infections

Prolonged use of corticosteroids may suppress 

the host response and thus increase the hazard 

of secondary ocular infections. In acute purulent 

conditions, steroids may mask infection or 

enhance existing infection. If signs and symptoms 

fail to improve after 2 days, the patient should be 

re-evaluated.

Viral Infections

Employment of a corticosteroid medication 

in the treatment of patients with a history of 

herpes simplex requires great caution. Use of 

ocular steroids may prolong the course and may 

exacerbate the severity of many viral infections of 

the eye (including herpes simplex).

Fungal Infections

Fungal infections of the cornea are particularly 

prone to develop coincidentally with long-term 

local steroid application. Fungus invasion must 

be considered in any persistent corneal ulceration 

where a steroid has been used or is in use. Fungal 

culture should be taken when appropriate.

Topical Ophthalmic Use Only

DUREZOL® Emulsion is not indicated for 

intraocular administration.

Contact Lens Wear

DUREZOL® Emulsion should not be instilled 

while wearing contact lenses. Remove contact 

lenses prior to instillation of DUREZOL® Emulsion. 

The preservative in DUREZOL® Emulsion may 

be absorbed by soft contact lenses.  Lenses 

may be reinserted after 10 minutes following 

administration of DUREZOL® Emulsion.

ADVERSE REACTIONS

Adverse reactions associated with ophthalmic 

steroids include elevated intraocular pressure, 

which may be associated with optic nerve 

damage, visual acuity and feld defects; posterior 

subcapsular cataract formation; secondary ocular 

infection from pathogens including herpes 

simplex, and perforation of the globe where there 

is thinning of the cornea or sclera.

Ocular Surgery

Ocular adverse reactions occurring in 5-15% 

of subjects in clinical studies with DUREZOL® 

Emulsion included corneal edema, ciliary and 

conjunctival hyperemia, eye pain, photophobia, 

posterior capsule opacifcation, anterior chamber 

cells, anterior chamber fare, conjunctival edema, 

and blepharitis.  Other ocular adverse reactions 

occurring in 1-5% of subjects included reduced 

visual acuity, punctate keratitis, eye infammation, 

and iritis.  Ocular adverse reactions occurring 

in < 1% of subjects included application site 

discomfort or irritation, corneal pigmentation 

and striae, episcleritis, eye pruritis, eyelid irritation 

and crusting, foreign body sensation, increased 

lacrimation, macular edema, sclera hyperemia, 

and uveitis.  Most of these reactions may have 

been the consequence of the surgical procedure.

Endogenous Anterior Uveitis

A total of 200 subjects participated in the clinical 

trials for endogenous anterior uveitis, of which 

106 were exposed to DUREZOL® Emulsion.  The 

most common adverse reactions of those 

exposed to DUREZOL® Emulsion occurring in 

5-10% of subjects included blurred vision, eye 

irritation, eye pain, headache, increased IOP, iritis, 

limbal and conjunctival hyperemia, punctate 

keratitis, and uveitis.  Adverse reactions occurring 

in 2-5% of subjects included anterior chamber 

fare, corneal edema, dry eye, iridocyclitis, 

photophobia, and reduced visual acuity.

USE IN SPECIFIC POPULATIONS

Pregnancy

Teratogenic Efects

Pregnancy Category C. Difuprednate has 

been shown to be embryotoxic (decrease in 

embryonic body weight and a delay in embryonic 

ossifcation) and teratogenic (cleft palate 

and skeletal) anomalies when administered 

subcutaneously to rabbits during organogenesis 

at a dose of 1–10 mcg/kg/day. The no-observed-

efect-level (NOEL) for these efects was 1 mcg/

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

be a teratogenic dose that was concurrently 

found in the toxic dose range for fetuses and 

pregnant females. Treatment of rats with 10 mcg/

kg/day subcutaneously during organogenesis 

did not result in any reproductive toxicity, nor 

was it maternally toxic. At 100 mcg/kg/day after 

subcutaneous administration in rats, there was a 

decrease in fetal weights and delay in ossifcation, 

and efects on weight gain in the pregnant 

females. It is difcult to extrapolate these doses 

of difuprednate to maximum daily human doses 

of DUREZOL® Emulsion, since DUREZOL® Emulsion 

is administered topically with minimal systemic 

absorption, and difuprednate blood levels were 

not measured in the reproductive animal studies. 

However, since use of difuprednate during 

human pregnancy has not been evaluated and 

cannot rule out the possibility of harm, DUREZOL® 

Emulsion should be used during pregnancy only 

if the potential beneft justifes the potential risk 

to the embryo or fetus.

Nursing Mothers

It is not known whether topical ophthalmic 

administration of corticosteroids could result 

in sufcient systemic absorption to produce 

detectable quantities in breast milk. Systemically 

administered corticosteroids appear in human 

milk and could suppress growth, interfere with 

endogenous corticosteroid production, or 

cause other untoward efects. Caution should 

be exercised when DUREZOL® Emulsion is 

administered to a nursing woman.

Pediatric Use

Safety and efectiveness in pediatric patients have 

not been established.

Geriatric Use

No overall diferences in safety or efectiveness 

have been observed between elderly and 

younger patients.

Nonclinical Toxicology

Carcinogenesis, Mutagenesis, and Impairment 

of Fertility 

Difuprednate was not genotoxic in vitro in the 

Ames test, and in cultured mammalian cells CHL/

IU (a fbroblastic cell line derived from the lungs 

of newborn female Chinese hamsters). An in vivo 

micronucleus test of difuprednate in mice was 

also negative. Treatment of male and female rats 

with subcutaneous difuprednate up to 10 mcg/

kg/day prior to and during mating did not impair 

fertility in either gender. Long term studies have 

not been conducted to evaluate the carcinogenic 

potential of difuprednate.

Animal Toxicology and/or Pharmacology 

In multiple studies performed in rodents and 

non-rodents, subchronic and chronic toxicity tests 

of difuprednate showed systemic efects such 

as suppression of body weight gain; a decrease 

in lymphocyte count; atrophy of the lymphatic 

glands and adrenal gland; and for local efects, 

thinning of the skin; all of which were due to the 

pharmacologic action of the molecule and are 

well known glucocorticosteroid efects. Most, if 

not all of these efects were reversible after drug 

withdrawal. The NOEL for the subchronic and 

chronic toxicity tests were consistent between 

species and ranged from 1–1.25 mcg/kg/day. 

PATIENT COUNSELING INFORMATION

Risk of Contamination 

This product is sterile when packaged. Patients 

should be advised not to allow the dropper tip 

to touch any surface, as this may contaminate 

the emulsion. 

Use of the same bottle for both eyes is not 

recommended with topical eye drops that are 

used in association with surgery.

Risk of Secondary Infection

If pain develops, or if redness, itching, or 

infammation becomes aggravated, the patient 

should be advised to consult a physician. 

Contact Lens Wear

DUREZOL® Emulsion should not be instilled 

while wearing contact lenses. Patients should 

be advised to remove contact lenses prior 

to instillation of DUREZOL® Emulsion. The 

preservative in DUREZOL® Emulsion may be 

absorbed by soft contact lenses.  Lenses may 

be reinserted after 10 minutes following 

administration of DUREZOL® Emulsion.

Revised: June 2012

U.S. Patent 6,114,319

Manufactured For

Alcon Laboratories, Inc.

6201 South Freeway

Fort Worth, Texas 76134 USA

1-800-757-9195

MedInfo@AlconLabs.com

Manufactured By:

Catalent Pharma Solutions

Woodstock, IL 60098
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Having a disaster in the OR is analogous to a problem in the cockpit

PETER PRONOVOST, MD, PHD, is 
an anesthesiologist at my hospital. He is also a 

specialist on patient safety, quality of medical 

care, and reducing medical errors. It was while 

he was a college student and his father’s can-

cer was misdiagnosed that he became inter-

ested in this area of safety and quality. By the 

time a second opinion provided the correct di-

agnosis, it was too late to give the appropriate 

therapy, and his father died “a horrible death, 

writhing in pain.” In 2008, Dr. Pronovost was 

awarded a MacArthur Fellowship—the so-

called “genius grant.”

Even physicians are humans, and therefore 

prone to imperfection and the occasional mis-

take. But Dr. Pronovost believes it is possible to 

put in place protocols and strategies to reduce 

(or, in some cases, eliminate) mistakes and 

harm to patients.

A N  O U N C E  O F  P R E V E N T I O N

About a year ago, we were discussing the causes 

of serious problems (like death) that occur in 

the OR. Dr. Pronovost told me that having a di-

saster in the OR is analogous to having a prob-

lem in a cockpit that leads to a plane crash. 

When you hear that a crash was the result of 

“pilot error,” almost always the subsequent in-

vestigation shows the same thing—the pilots did 

not know each other and had never flown to-

gether before. Each one had different presump-

tions about who knew what and who was doing 

what. Almost always, prompt communication in 

the cockpit could have prevented the crash.

Because the data were so compelling with re-

gard to plane crashes, Dr. Pronovost thought it 

made no sense at all for surgeons, anesthesiolo-

gists, and nurses who did not know each other 

to be involved in complex surgeries. If everyone 

knew and was comfortable communicating with 

each other, then at the first hint of trouble the 

issue could be addressed promptly and a delay 

in management avoided. If people don’t commu-

nicate (say the nurse is intimidated by a surgeon 

he or she has not met before, or the surgeon in-

correctly presumes the anesthesiologist is doing 

something the usual anesthesiologist does) then 

problems may not be articulated or fixed quickly.

That discussion came to mind when I 

learned about Asiana Flight 214 crash landing 

at the SFO airport. Sadly, three deaths occurred 

and many passengers were seriously injured. A 

television news report described how the plane 

struck short of the runway, its tail section was 

knocked off, and a fire promptly threatened the 

passengers. According to the report, the plane 

was flying too low and at too slow a speed.

“I bet the people in the cockpit had never 

flown together before,” I said to the person next 

to me, as we listened to the newscast. Before 

long, the reporter shared the information that, 

in fact, there had been three pilots in the cock-

pit on that transoceanic flight and none of the 

three had ever flown together.

“That’s amazing that you knew that,” said 

my companion.

“Yes, it is,” I replied.

A  M A T T E R  O F  T E A M W O R K

The lesson of Flight 214 for us in medicine is 

that we should be creating teams of people 

(physicians, nurses, anesthesiologists, techni-

cians, etc.) who know each other, can anticipate 

what is next, and communicate well. We should 

not put people together in ORs or intensive-

care units who are strangers or not “team play-

ers.” High-volume ophthalmic surgeons already 

know this, as they invariably have “favorite” 

scrub nurses and anesthesiologists. To do other-

wise is to put patients at unnecessary risk. ■
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D
irect and indirect costs associ-

ated with eye disorders and vi-

sion loss total $139 billion per 

year, according to a research com-

missioned by Prevent Blindness 

America (PBA).

The amount, noted in the “Cost of Vi-

sion Problems” report, puts eye disorders 

ahead of hypertension, diabetes, and stroke 

when it comes to direct costs. Heart disease, 

cancer, emotional disorders, and pulmonary 

conditions are the only major chronic dis-

eases in the United States that have higher 

direct costs.

“I don’t think eye health gets the attention 

nationally in our public health sector that these 

other chronic conditions get, largely because 

those conditions often result in death if noth-

ing is done with them,” said 

Jeff Todd, JD, MS, chief op-

erating officer of PBA. “But 

the cost of eye disorders to 

our society is right up there 

with these other conditions, 

and so we need to pay atten-

tion to that.”

Direct costs, accounting 

for 48% of the $139 billion total, include ex-

penses associated with diagnosed disorders and 

undiagnosed, self-reported vision loss; med-

ical vision aids and vision-assistive devices 

and adaptations; and services, such as special 

education, school screening, and assistance 

programs. Indirect costs include productivity 

losses, nursing home and informal care, and 

entitlements and tax deductions.

Annually, patients and their families are 

paying 52% of the total, primarily for costs 

associated with productivity losses and in-

formal care. The federal government and pri-

vate insurers are footing the bill for 32% and 

16% of the total, respectively, mostly for di-

rect medical costs and long-term care. (The 

federal government also pays for entitlement 

programs and tax deductions attributable to 

blindness but not included in the report’s 

total costs.)

W H A T  O P H T H A L M O L O G I S T S

C A N  S T A R T  D O I N G  N O W

Ophthalmologists can take several actions to 

help lower costs associated with vision-related 

diseases, said Todd as well as John Wittenborn, 

one of the University of Chicago researchers 

who conducted research on behalf of PBA.

> Improve communication and coordination of 

care with other eye-care professionals (ECPs) 

and primary-care providers (PCPs).

“We need to encourage increased collabora-

tion across all health-care fields, because people 

are going to need to have a more comprehen-

sive approach to their health care,” Todd said.

YOU SAID:

8%
YES

92%
NO

ophthalmic newsophthalmic news
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REPORT: 
Eye disorders cost 
$139 billion per year
Communication, advocacy by ophthalmologists among solutions

By Ron Rajecki

AS SEEN IN Ophthalmology Times’ weekly 

eReport. Sign up at http://www.modernmedicine.

com/OphthalmologyTimes/enewssignup

SUBRETINAL IMPLANT 

EARNS CE MARK
RETINA IMPLANT AG, developer of subretinal 

implants for patients blinded by retinitis pig-

mentosa, has received the CE Mark for its wire-

less subretinal implant technology (Alpha IMS).

http://bit.ly/1boVyly

ELLEX SLT THERAPY

LAUNCHES IN U.S.
ELLEX MEDICAL LASERS LTD. announced 

the launch of its proprietary selective laser 

trabeculoplasty (SLT) technology in the United 

States. SLT advanced laser therapy, which is 

non-invasive and non-thermal, stimulates a 

natural healing response in the eye to treat 

glaucoma.

http://bit.ly/1boU5fb

EYE DISEASE PATIENT 

DATABASE COMING
THE AMERICAN ACADEMY OF OPHTHAL-

MOLOGY (AAO) plans to implement the first 

comprehensive eye disease patient database 

in the United States. The Intelligent Research 

in Sight Registry is a centralized data reposi-

tory and reporting tool that collects data from 

electronic health records and performs sta-

tistical analysis of aggregated, de-identified 

patient data to produce easy-to-interpret, na-

tional and practice-level benchmark reports.

http://bit.ly/12HabvP

HEADLINES YOU 
MIGHT HAVE MISSED

Facebook Poll  

WE ASKED: 

Is there a 

shortage of 

ophthalmolo-

gists in your 

community 

now? 

Continues on page 7 : Cost of vision

(FIGURE 1) Refractive error is the most 

expensive eye condition at $16.1 billion per 

year. Cataracts are the second costliest.

Medical Costs by 
Disorder (in billions)

Other disorders

Glaucoma

Physical disorders

Retinal disorders

Vision problems

Cataracts

Refractive error

Todd

$4.5
$5.8

$8.9

$8.7

$10.4

$10.7

$16.1
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Coordinating care not only could help de-

tect and treat vision problems earlier, lowering 

costs; it also could assist with patient adher-

ence to therapy recommendations, especially 

with patients with diabetes, he added.

“Diabetics face many different health condi-

tions that they are having to juggle, and they 

often are seeing multiple providers. It’s easy 

for them to lose track of medications or ap-

pointments and to lose track of their health 

altogether,” Todd said. ”So the more we can 

work together as a health-care system to make 

it easier for patients to address their health-

care needs, the better.”

Telemedicine and other advances, such 

as electronic health records, should ease 

information-sharing and care coordination 

between ECPs and PCPs. For instance, PCPs 

could perform retinal imaging that ophthal-

mologists could read remotely and then pro-

vide guidance, increasing services available 

to patients.

“We also have some work to do educating 

PCPs about paying attention to the eye and 

encouraging their patients to seek follow-up 

care when needed, and to address those con-

cerns that they can within their own offices,” 

Todd said.

The sharing of care, as appropriate, among 

ophthalmologists, optometrists, and PCPs will 

help ensure that health-care professionals can 

keep up with the demand for eye-care ser-

vices, he added.

> Educate patients that neglecting vision care 

now could lead to more costly expenses later.

“The costs of vision problems . . . add up, 

and it’s worth letting the patients know,” Todd 

said. “It’s not only about their health; losing 

your sight is costly.”

“Patients must understand that they will end 

up paying for the bulk of costs from eye disor-

ders and low vision,” Wittenborn said. “Loss 

of vision is not only a quality-of-life issue; it is 

a very substantial financial issue for patients, 

their families, and the nation. This puts the 

value of proper eye care and prevention in 

stark relief.”

>  Advocate for increased or maintained fund-

ing for prevention of vision-related problems.

The Centers for Disease Control and Preven-

tion’s Vision Health Initiative (VHI) receives 

annual funding of $481,000, or $0.00000346 for 

every dollar that vision problems cost Ameri-

can society every year, Todd said.

“Only a few years ago, the VHI was at $3 

million annually,” he noted. “Without a suf-

ficiently funded, dedicated federal program to 

address vision problems, the prevalence and 

costs of these problems will only increase.”

Todd said that PBA is “encouraging every-

one to advocate for increased funding or at 

least a maintained level of funding” for pre-

vention efforts.

Preventive care will decrease costs, Witten-

born said. The report indicates that eye dis-

order and vision loss costs disproportionately 

affect the oldest Americans, he said, and be-

cause this group is set to be the fastest-grow-

ing segment of the population, these costs are 

expected to continue to grow.

“If there is any good new in this, it is that 

most of the costs to society are indirect costs—

consequences of low vision, such as productiv-

ity losses, informal care, and long-term care 

placement,” Wittenborn added. “These are costs 

that can be avoided by preventing vision loss.”

Recent advances, such as molecular ther-

apies for age-related macular degeneration, 

while seemingly costly in and of themselves, 

have the potential to avoid even greater costs 

by preventing or delaying vision loss, he 

added.

The new research updates a 2007 PBA re-

port, uses revised methodology and cost data 

across the age spectrum (including children 

for the first time), and considers all disorders 

related to the eye.

The full report can be accessed at http://

costofvision.preventblindness.org. ■

COST OF VISION
( Continued from page 6 )
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(FIGURE 2) Heart disease, cancer, emotional disorders, and pulmonary conditions are the only major 

chronic diseases in the United States that have higher direct costs than eye disorders.

$112.3

$86.6

$77.2

$72.6

$66.8

$55.8

$48.8

$22.0Stroke

Diabetes

Hypertension

Eye Disorders

Pulmonary Conditions

Emotional Disorders

Cancers

Heart Disease

(FIGURE 3) The report estimated state-specif c burden by allocating the costs to each state on the 

basis of their population for each age group. The analysis does not include any differences in state-

specif c unit cost estimates, so state values are solely a function of the per-person burden estimate 

by age group and the population of each age group in each state. (Figures courtesy of Prevent Blindness America)

Economic Burden of Eye Disorder and Vision Loss
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Direct Medical Costs of Major Chronic Conditions 
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tension Treatment Study. Fixed combinations 

combine two active ingredients in one bottle.

“This allows for administration of fewer 

drops in fewer bottles, less exposure to pre-

servatives, and the elimination of the poten-

tial for washout effect, and it results in one 

co-payment compared with two co-payments 

for the patient,” he added.

In addition, other fixed-combination glau-

coma medications that are available contain 

a beta blocker, which has the potential to ex-

acerbate congestive heart failure, asthma, and 

emphysema, as well as a variety of other medi-

cal conditions, he noted.

One drop of the medication is instilled into 

the affected eye(s) three times daily.

A p p r o v A L  B A s e d  o n  

t w o  t r i A L s

The FDA approval of the product was based on 

the results of two phase III multicenter studies, 

one of which was conducted by Dr. Katz and 

colleagues and included 660 

patients with open-angle glau-

coma or ocular hypertension. 

In this study, patients were 

randomly assigned 1:1:1 to 

treatment with the combina-

tion of brinzolamide 1% and 

brimonidine 0.2%, brinzol-

amide 1%, or brimonidine 

0.2%. The patients instilled the drugs three 

times daily for 3 months.

The main outcome measure was the mean 

IOP at the 3-month evaluation at four time 

points (8 and 10 a.m. and 3 and 5 p.m.).

The investigators, who reported their findings 

(JAMA Ophthalmol. 2013;131:724-730), found that 

the mean IOP in the combined therapy group 

ranged from 16.3 to 19.8 mm Hg at the four time 

points. This range was significantly (p ≤ 0.002 

and p < 0.001, respectively) lower compared 

with the results achieved when brinzolamide 

(19.3 to 20.9 mm Hg) and brimonidine (17.9 to 

22.5 mm Hg) were administered separately.

“At all four time points, the brinzolamide-

brimonidine group demonstrated the largest 

percentage reduction in IOP from baseline to 

the 3-month visit,” the investigators reported. 

“At 3 months, the brinzolamide-brimonidine 

group had IOP reductions ranging from 24.1% 

to 34.9% (across time points), the brinzolamide 

group IOP reductions ranged from 16.9% to 

22.6%, and the brimonidine group reductions 

ranged from 14.3% to 25.8%.”

Thirty-four patients did not complete the study 

because of adverse effects that were not serious 

but related to the treatment. The most common of 

these were blurred vision, eye irritation, dysgeu-

sia, dry mouth, and ocular allergy—all occuring 

in 6% or less of patients. There were no serious 

adverse events that were considered to be related 

to treatment in the combined treatment group. 

Most adverse effects were ocular in nature, and 

occurred in 22.9% of the combined-treatment 

group, 18.6% of the brinzolamide group, and 

17.3% of the brimonidine group.

Use of the fixed-combination product has 

significant IOP-lowering capabilities when com-

pared with either of the two drugs adminis-

tered separately to treat open-angle glaucoma 

or ocular hypertension and has a safety profile 

that is consistent with those of the two com-

ponents, the investigators concluded.

“Glaucoma must be treated over the patient’s 

life, and elevated eye pressure must be man-

aged every day,” Dr. Katz said. “It’s exciting 

now to have a product available that combines 

two effective compounds in one multidose com-

bination, offering sustained control with an 

excellent safety profile.” ■

Fixed-dose tHerapy
( Continued from page 1 )

GreGory J. KatZ, md

e: glbjkatz@hotmail.com

Dr. Katz is on the speaker’s bureau and is a consultant for Alcon Laboratories.

Safety Profle, Month 3 
most Common treatment 

adVerse eVents*
Fixed-Combination 
(simbrinZa) n (%)

brinZolamide 
n (%)

brimonidine 
n (%)

Vision blurred 13 (6.1%) 14 (6.2%) 1 (0.5%)

ocular hyperemia 7 (3.3%) 2 (0.9%) 9 (4.1%)

eye irritation 6 (2.8%) 2 (0.9%) 4 (1.8%)

dry eye 2 (0.9%) 2 (0.9%) 6 (2.7%)

dysgeusia (bad taste) 8 (3.7%) 14 (6.2%) 0

dry mouth 7 (3.3%) 0 6 (2.7%)

Dr. Katz

*Adverse events occurring at >2% in any treatment group; Total enrolled (n = 660)

(Tables courtesy of Gregory J. Katz, MD)

B+L femtosecond laser gets Health Canada MDL
vaUGHan, canada, and MUnicH, GeRManY ::

BAusch + LomB Announced 

that its femtosecond laser platform (Victus) 

was issued a Health Canada Medical Device 

Licence (MDL). Capable of supporting cataract 

and corneal procedures on a single platform, 

the device offers greater consistency and preci-

sion over manual cataract surgery techniques, 

said the company in a prepared statement.

The platform is one of the only femtosecond 

lasers in Canada with a licence for the cre-

ation of a corneal flap in patients undergoing 

LASIK, anterior capsulotomy during cataract 

surgery, penetrating arcuate cuts/incisions in 

the cornea, and laser-assisted lens fragmenta-

tion during cataract surgery. Bausch + Lomb 

Technolas (Technolas Perfect Vision GmbH) 

has been installing the platforms in surgery 

centers globally since it received CE mark in 

November 2011 and FDA clearance in July 2012.

“[This] platform delivers major advancements 

in cataract and refractive surgery, allowing oph-

thalmic surgeons to perform multiple blade-

less, sight-enhancing procedures on a single 

system,” said Jonathan Abrams, commercial 

director for Bausch + Lomb Surgical, Canada.  

“We are committed to playing a leadership role 

in advancing femtosecond laser technology by 

working with ophthalmic industry leaders and 

professional societies alike. We look forward 

to introducing this technology in Canada.” ■

ophthalmic news
8

ophthalmic news
July 15, 2013 :: ophthalmology times
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Seat tle ::

P
upils can be pharmacolog-

ically dilated after death, 

according to the results of 

a recent study. 

The study examined pupillary dilation 

of postmortem eye bank eyes, which may facilitate postmortem 

examination and screening through modalities such as fundus 

photography and fundus optical coherence tomography (OCT).

“Pupillary dilation of postmortem eyes should lead to easier 

and more effective postmortem fundus photography and OCT,” 

said Jeffrey R. Golen, MD, at the annual meeting of the Asso-

ciation for Research and Vision in Ophthalmology. “This may 

be useful for eye banks for screening specimens for specific re-

search interests.”

Potential applications of this protocol may even extend to post-

mortem diagnoses for clinicians and forensic examinations for 

other purposes, explained Dr. Golen, Department of Ophthal-

mology, University of South Florida, Tampa.

He gave the example of abusive head trauma (previously termed 

Meaningful 
pharMacologic 
pupil dilation 
possible after 
death
How phenomenon may prove useful for postmortem 
diagnoses for clinicians, forensic examinations 
By Lynda Charters; Reviewed by Jefrey R. Golen, MD

“shaken baby syndrome”) as a diagnosis that 

may potentially be aided or expedited with 

postmortem pupillary dilation.

T e s T i n g  T h e  p r o T o C o L

In collaboration with the Lions Eye Institute 

for Transplant and Research (LEITR), Dr. Golen 

and colleagues tested a protocol for postmortem 

pupillary dilation and evaluated the effective-

ness of topical mydriatic agents on fresh, non-

preserved eye bank eyes. The 

investigators reviewed pre-

death records that included 

patient demographics, medi-

cal and ocular histories, and 

medications, if available.

The eyes were also evalu-

ated for iris color or other iris 

abnormalities. Initial ocular 

photographs were taken before dilation and 

focused on the pupillary margin. The pho-

tographs included a millimeter ruler placed 

near the eye. The investigators then placed two 

drops of a solution of 10% phenylephrine and 

1% tropicamide on the corneal surface. These 

drops were repeated twice, 3 minutes apart.

In seven eyes, the drops were instilled be-

fore the eye was procured from the orbit and in 

another seven eyes after procurement. Similar 

photographs of the eyes were taken 20 and 60 

minutes after drug application, again with the 

same millimeter ruler adjacent to the globe.

Dr. Golen measured the pupils in the photo-

graphs and recorded the diameters at the vari-

ous time points for post-hoc analysis. Fourteen 

cadaver eyes of eight subjects (five women, take-home
  Pupillary dilation 

of postmortem eyes 

has been studied to 

facilitate examinations 

of ocular diseases 

after death.

  Potential 

applications of this 

protocol may even 

extend to postmortem 

diagnoses for 

clinicians and forensic 

examinations for other 

purposes.

Continues on page 10 : Pupil dilation

Dr. Golen

MontH 1, 2013 :: Ophthalmology Times 9

ARVO Meeting HigHligHtsSpecial Report   )

A look At how eye And vision scientists’ life-chAnging reseArch is shAPing the future

9

VIDEO Pupils can be pharmacologically 

dilated after death, explains Jeffrey R. Golen, MD, 

Department of Ophthalmology, University of South 

Florida, tampa. Go to http://bit.ly/11031sm to 

see more. (Video courtesy of Jeffrey R. Golen, MD)

In hIs Own wOrDs

(Figure 1b) 

60 minutes 

post-

dilation in 

the same 

eye. 

(Images courtesy 

of Jeffrey R. 

Golen, MD)

(Figure 1a) 

Pre-dilation 

photograph 

of a globe 

taken 

24 hours 

after time 

of death 

(subject H).
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Jeffrey r. Golen, MD

e: golenj@gmail.com

Dr. Golen has no fnancial interest in any aspect of this study. The Lions Eye Institute 

for Transplant and Research, Tampa, FL, sponsored and funded the study and provided 

the specimens.

Continues on page 12 : science

three men; average age, 72.6 years) were in-

cluded. The irises were brown in seven eyes, 

blue in six eyes, and hazel in one eye. No eyes 

had had apparent iris trauma, iris melanoma, 

evidence of iritis, or visible iridoschisis. Two 

subjects had a history diabetes mellitus, in-

cluding one who was legally blind.

p u p i L L a r y  d i L a T i o n  r e s u LT s

Dilation was achieved in cadaver eyes up to 

24 hours after time of death, Dr. Golen noted. 

Total pupillary dilation ranged from 0.7 to 2.6 

mm in a heterogeneous group of unfixed tissue 

bank eyes, with a range of iris colors. Dilation 

also occurred across both study groups: those 

eyes with dilating drops applied after death 

but before procurement, and those eyes with 

dilating drops applied after procurement.

“Our group has developed a very simple 

protocol, which resulted in some degree of 

postmortem pupillary dilation in all 14 of the 

heterogeneous eyes studied,” Dr. Golen said. 

“Knowledge of this phenomenon, as well as 

a simple protocol to attain it, is exciting and 

may be useful in many areas of ophthalmic 

research where ocular human tissue plays an 

essential role.”

The effectiveness of the topical mydriatic 

agents on the bank eyes was likely aided by 

the prompt recovery and high quality of tis-

sue provided by LEITR, Dr. Golen concluded.■

Seat tle ::

Though The scenic backdrop of 

the Pacific Northwest at this year’s meeting 

of the Association for Research in Vision and 

Ophthalmology (ARVO) may have been differ-

ent from the traditional Floridian seascape, the 

meeting’s world-class science continues to be 

at the forefront.

Much like the anticipated Comparison of 

Age-related Macular Degeneration Treatments 

Trials last year, the scientific attraction of 

this year’s meeting was the results of the 

Age-Related Eye Disease Study 2 (AREDS2) 

trial.1 This 5-year study examining modi-

fications to the original AREDS formula-

tion included more than 4,000 participants, 

ages 50 to 85 years, who were at risk for 

advanced age-related macular degeneration 

(AMD). Although there was no overall ben-

efit from adding omega-3 fatty acids or the 

antioxidants lutein and zeaxanthin to the 

original formulation, participants who were 

treated with both antioxidants without beta-

carotene reduced their risk of AMD by ap-

proximately 18%.2

Editor’s Note: For further information about 

AREDS2, see “AREDS gets another look,” Oph-

thalmology Times, June 1, 2013, Page 1).

r e f i n i n g  m e T h od s  a n d

B e s T  pr aC T iC e s

Novel data were presented on the use of soft-

ware analysis for the evaluation of corneal 

superficial punctuate keratitis (SPK), an im-

portant primary endpoint for dry eye trials 

(Rodriguez J et al. IOVS 2013;54: ARVO-E Ab-

stract 4341). Although an automated approach 

is useful in standardizing the SPK evalua-

tion process, it is not necessarily applicable 

in every situation, or for every disease. In a 

separate study, a software-based analysis of 

hyperemia grading showed that confounding 

factors in allergic hyperemia, such as che-

mosis, prevent the use of automated redness 

analyzers (Raval Y et al. IOVS 2013;54: ARVO 

E-Abstract 2553).

As ophthalmologists and vision scientists 

learn more and more about the diseases for 

which they spend their days developing drugs, 

they also know that refining and enhanc-

ing their methods for patient inclusion and 

disease assessment is an ongoing process. 

In the allergy arena, modifications to the 

traditional conjunctival allergen challenge 

protocol were used to elicit a more chronic, 

inflammatory conjunctivitis (Gomes Pet al. 

IOVS 2013;54: ARVO E-Abstract 2555). Other 

improvements included updated protocols 

for fluorophotometry (Heckley C et al. IOVS 

2013;54: ARVO E-Abstract 6043) and conjunc-

tival staining (Lane K et al. IOVS 2013;54: 

ARVO E-Abstract 6045).

Additionally, presentation topics ranged 

from best practices when deciding between 

blink rate and interblink interval (Johnston 

P et al. IOVS 2013;54: ARVO E-Abstract 967) 

and the importance of considering lid con-

tact time to differentiate dry eye and nor-

mal subjects (Lafond A et al. IOVS 2013;54: 

ARVO E-Abstract 962). Other presenters ex-

amined the relationship between tear menis-

cus dimensions and other disease measures 

in subcategories of dry eye and found that in 

patients with aqueous tear-deficient dry eye 

and autoimmune disease, lower tear volume 

is associated with worse corneal epithelial 

disease (Tung CI et al. IOVS 2013;54: ARVO 

E-Abstract 970.

The topic of advances in ocular surface 

microscopy was dominant as well. Studies 

of corneal nerve morphology (Sanchez Dal-

mau BF et al. IOVS 2013;54: ARVO E-Abstract 

530; You JY et al. IOVS 2013;54: ARVO E-Ab-

stract 531) by in vivo confocal microscopy 

(IVCM) demonstrated the utility of enhanced 

ocular-surface imaging. Other presentations 

focused on IVCM-based advances in limbal 

morphology (Baclagon ER et al. IOVS 2013;54: 

ARVO E-Abstract 537) and on inflammatory 

cell infiltration of the conjunctival vascula-

ture (Angeli E et al. IOVS 2013;54: ARVO E-

Abstract 2557).

e m e r g i n g 

T r e a T m e n T s  f o r  

r e T i n a L  d i s e a s e

A meta-analysis of ranibizumab safety data 

in patients with AMD, retinal vein occlusion 

(RVO), or diabetic macular edema (DME) 

ARVO: Sight set on world-class science
theme of ‘life-changing research’ provides current data on retina, glaucoma, dry eye, and more
from ora staf reports; Special to Ophthalmology Times

10 July 15, 2013 :: Ophthalmology Times

ARVO Meeting HigHligHtsSpecial Report   )

PuPil Dilation
( Continued from page 9 )
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was also presented (Avery RL et 

al. IOVS 2013;54: ARVO E-Abstract 

1535). The analysis comprised 

22 phase II, III, and IIIb stud-

ies and included 10,300 patients. 

After a mean follow-up time of 

15.9 months, patients with DME 

showed higher mortality rates 

and greater rate of wound-heal-

ing complications than 

those with either AMD 

or RVO.

A phase III study sub-

analysis examined the 

efficacy of ocriplasmin 

(Jetrea, Thrombogen-

ics NV) in traditional 

vitrectomy candidates 

(Kuppermann BD. IOVS 

2013;54: ARVO E-Ab-

stract 1942). Overall, 

33.2% of eyes treated 

w i t h  oc r ip l a sm i n 

achieved vitreomac-

ular adhesion (VMA) resolution 

as compared with 11.5% of those 

treated with placebo.

In vitro and in vivo data pre-

sented on AKB-9778 (Aerpio Thera-

peutics) confirmed its bioactivity 

as a potent and selective small-mol-

ecule inhibitor of vascular endo-

thelial-protein tyrosine phosphtase 

(VE-PTP)(Shen J et al. IOVS 2013;54: 

ARVO E-Abstract 6094). Although 

the drug is initially being devel-

oped for DME, vascular stabili-

zation may also provide benefits 

for a number of diseases.

ALG-1001, a new small-mole-

cule oligopeptide, is being inves-

tigated in a number of vascular 

eye diseases, including wet AMD, 

DME, and symptomatic VMA. 

Interim data on the phase Ib/

IIa dose-ranging, monotherapy 

study targeting wet AMD were 

presented at this year’s ARVO.3,4 

In this first-in-human study, the 

drug appeared safe and well tol-

erated, and a treatment effect was 

seen to last more than 4 months 

off-treatment. There was also a 

robust response in the 3.2-mg 

dose group of at least 3 months 

off-treatment in all subjects. A 

demonstrated mean best-corrected 

visual acuity improvement of +8 

letters as measured by ETDRS in 

this group corresponded to a 30% 

decrease in central macular thick-

ness and improvement in retinal 

architecture.

a  L o ok  aT 

g L auC om a  T h e r a pi e s

Amakem Therapeutics presented 

new preclinical data on its front-

runner, the locally acting Rho-ki-

nase (ROCK) inhibitor, 

AMA0076. In Dutch 

Belted rabbits, once-

daily treatment with 

AMA0076 resulted in 

IOP reduction that was 

more sustained than 

Y-39983, a non-local 

ROCK inhibitor (Van 

de Velde S et al. IOVS 

2013;54: ARVO E-Ab-

stract 5631). This data 

was much anticipated 

after an abundance of 

presentations on the 

drug at last year’s ARVO (Van de 

Velde S et al. IOVS 2012;53: ARVO 

E-Abstract 1977; Sijnave D et al. 

IOVS 2012;53: ARVO E-Abstract 2522; 

Hollanders K et al. IOVS 2012;53: 

ARVO E-Abstract 1974).

Data implicating �-Amyloid in 

the pathology of glaucoma in human 

glaucomatous retinae in comparison 

with healthy subjects (von Thun 

und Hohenstein-Blaul N et al. IOVS 

2013;54: ARVO E-Abstract 1139) puts 

MRZ-99030, a �-Amyloid aggrega-

tion modulator, at the forefront of 

potential glaucoma therapies. In 

a rodent model of glaucoma, the 

topically administered drug dose-

dependently and significantly re-

duced retinal ganglion cell apop-

tosis compared with vehicle con-

trol (Gravius A et al. IOVS 2013;54: 

ARVO E-Abstract 2625).

ONO-9054, an isopropyl ester 

derivative of the free acid ONO-

AG-367, was the focus of several 

abstracts. The dual FP/EP3 receptor 

agonist may be effective in lowering 

IOP (Yamane S et al. IOVS 2013;54: 

ARVO E-Abstract 766; Karakawa T 

et al. IOVS 2013;54: ARVO E-Abstract 

1998). In a double-masked study of 

12 July 15, 2013 :: Ophthalmology Times

Science

( Continued from page 10 )

take-home
  no matter the 

setting, world-class 

science continues to 

be the focus at the 

annual meeting of 

the Association for 

Research in Vision 

and Ophthalmology 

(ARVO).
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healthy volunteers, ONO-9054 was well toler-

ated and there was no apparent dose-related 

responses in any of the tolerability parameters 

(Rower-Rendleman C et al. IOVS 2013;54: ARVO 

E-Abstract 440).

T e a r  f i L m  s T a B i L i T y 

a n d  o C u L a r 

s u r f a C e  d i s o r d e r s

Although there are a variety of assessments 

for assessing tear film stability, there has been 

no consensus on which combination of tests 

should be used to define the dry eye. Saigal 

et al. presented data on the correlations of 

dry eye signs to signs, symptoms to symp-

toms, and both to objective tests of tear film 

stability. The authors reported the correla-

tion of many signs and 

symptoms and quality-

of-life variables, contrary 

to many reports that sug-

gest otherwise (Saigal S 

et al. IOVS 2013;54: ARVO 

E-Abstract 4361).

Mimetogen presented 

post-hoc data from a 

completed trial of MIM-

D3 ophthalmic solution, 

which targets mucin-

protective compensa-

tory mechanisms. Pa-

tients with greater or 

more rapid exacerbation of signs and symp-

toms from the controlled adverse environment 

were more responsive to MIM-D3 (Ousler G et 

al. IOVS 2013;54: ARVO E-Abstract 4343). Ad-

ditional post-hoc analyses support an asso-

ciation between the duration of dry eye and 

the response to treatment for the reduction in 

both signs and symptoms (Meerovich K et al. 

IOVS 2013;54:ARVO E-Abstract 4340).

Eleven Biotherapeutics presented clinical 

data from a phase I safety study demonstrat-

ing that EBI-005 was safe and well-tolerated 

in normal volunteers at two dose levels (Gold-

stein M et al. IOVS 2013;54: ARVO E-Abstract 

4319). EBI-005 is a potent IL-1R1 inhibitor. 

Preclinical toxicology data set the stage for 

success, as it demonstrated that EBI-005 was 

well tolerated in both mouse and rabbit mod-

els (Furfine E et al. IOVS 2013;54: ARVO E-

Abstract 4320).

Shifting gears to the up-and-coming notion 

of re-purposing agents, two poster presenta-

tions highlighted the use of low-dose brimoni-

dine as an eye whitener (Chapin MJet al. IOVS 

2013;54: ARVO E-Abstract 2556; Horn G et al. 

IOVS 2013;54: ARVO E-Abstract 5451).

Last, but not least, pre-clinical data on a 

new topically administered anti-inflammatory, 

cis-urocanic acid, demonstrated a significant 

reduction in corneal staining using a murine 

model of dry eye (Whitlock A et al. IOVS 2013;54: 

ARVO E-Abstract 902). It also showed promise 

in a preclinical study of allergic conjunctivi-

tis (McLaughlin J et al. IOVS 2013;54: ARVO E-

Abstract 2554). ■
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Faces detected with retinal prosthesis
Seat tle ::

new daTa show ThaT a reTi-

nal prosThesis sysTem is ca-

pable of providing face detection functional-

ity to blind individuals, said Paulo E. Stanga, 

M, at the annual meeting of the Association 

for Research in Vision and Ophthalmology.

The approved device (Argus II Retinal Pros-

thesis System, Second Sight) is intended to re-

store some functional vision for people who 

have lost their sight.

The question we asked was if faces can be 

detected with a retinal prosthesis, said Dr. 

Stanga, professor of ophthalmology and reti-

nal regeneration at the University of Manches-

ter, England.

“In the normal use of retinal prostheses, 

facial detection is limited by a number of fac-

tors,” Dr. Stanga said. “Many Argus II users 

have had difficulty distinguishing faces from 

other similar sized and shaped objects.”

Approved by the FDA in February, the de-

vice can provide electrical stimulation of the 

retina, which, in turn, induces visual percep-

tion in blind individuals with retinitis pig-

mentosa. The system can provide visual capa-

bilities to those currently unable to see any-

thing except perhaps extremely bright lights.

To address question of facial recognition, 

two experiments were conducted by Dr. Stanga 

and colleagues to evaluate if device users can 

locate human faces with their systems using a 

facial detection algorithm and if this the speed 

of detection would be improved if changes were 

made to the field of view that is mapped onto 

the Argus implant.

They used two different magnifications. 

The image-processing algorithm captured a 

field-of-view that matched the field-of-view of 

the implanted array (20° diagonally) while for 

others, the entire field-of-view of the camera 

(53°) was captured and “zoomed out” to fit 

the array. The time to locate the “target” was 

significantly shorter when the wider field-of-

view was used.

“Faces were detected and localized in 100% 

of the trials,” Dr. Stanga said. “Each patient 

went through ten trials.”

In the second experiment, they looked at 

facial detection in a real-world setting, and if 

during a conversation, a user could determine 

when eye contact is lost.

“Both subjects detected the loss of eye con-

tact 100% of the time,” Dr. Stanga said. “The 

time was 5.5 seconds and 6.4 seconds.”

Therefore, they concluded that this fea-

sibility study was able to demonstrate that 

image-processing algorithms can enable de-

vice users to perform daily tasks that are not 

limited by the resolution or the sensitivity 

of the array. ■

Although there are a variety 

of assessments for assessing 

tear flm stability, there has 

been no consensus on which 

combination of tests should be 

used to defne the dry eye.
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Seat tle ::

Managing diabetes is a substantial 

burden for long-haul truck drivers who may be 

susceptible to diabetic macular edema (DME).

Most problematic is that current commer-

cial driver license (CDL) requirements prohibit 

use of insulin by drivers. Health-care provid-

ers are challenged by this issue when they de-

velop programs to improve outcomes among 

patients with diabetes.

“For truck drivers, diabetes man-

agement is difficult because of the 

limited healthy-food choices on the 

road, limited opportunities to ex-

ercise, and the unwillingness to 

start insulin therapy due to regu-

lations surrounding commercial 

vehicle operation and insulin use,” 

said Sunil S. Patel, MD, PhD, at 

the annual meeting of the Asso-

ciation for Research in Vision and 

Ophthalmology.

In addition, truck drivers’ abil-

ity to remain in their profession 

depends on good vision, he noted.

F o c u s  g r o u p s  

a n d  c o s t  d i a r i e s

Dr. Patel and his colleagues hypothesized that 

DME creates a substantial economic burden 

for truck drivers and payers. To prove the 

hypothesis, they formed focus groups and 

used cost diaries to explore 

the related problem. Patients 

were recruited from the West 

Texas Retina Consultants, a 

private practice in Abilene, 

TX, where Dr. Patel prac-

tices. Patients who agreed 

to participate in the study 

were assigned to one of two 

focus groups (i.e., former truck drivers and 

current truck drivers).

The focus groups met for 90 minutes and 

an experienced moderator led the discussions. 

Participants then completed a 90-day diary to 

record out-of-pocket expenses related to diabe-

tes. They also recorded the time that they and 

their caregivers spent on activities related to 

diabetes or diabetes-related vision care.

Eight patients of 26 who were contacted agreed 

to participate in the study; four were current 

drivers and four were former drivers who could 

no longer driver because of decreases in visual 

acuity. Themes that were identified based on 

the focus group discussions were direct and 

indirect costs, vision and driving, diabetes and 

driving, mental health, and licensing.

Seven participants returned com-

pleted daily diary pages over the 

entire 90 days.

The investigators found that the 

mean total annual out-of-pocket 

cost for diabetes and DME-related 

care was $4,743, with the great-

est costs for vision aids ($2,801). 

Travel ($297), medications ($845), 

medical services ($634), and other 

services ($166) were the other 

considerations.

Direct medical costs were an ad-

ditional expense for catastrophic 

diabetes-related events for two par-

ticipants, one of whom underwent toe ampu-

tation with a systemic infection and the sec-

ond, kidney failure.

The mean annual time for diabetes- or vi-

sion-care-related activities was 36 hours for 

patients and 92 hours for caregivers.

Problems that drivers specifically mentioned 

were the higher costs of healthier foods, severe 

night-driving problems, the psychological im-

pact of visual acuity loss, and the inability to 

have another job.

Representative comments were:

>  “It is expensive to have diabetes, not just your 

medication and your testing supplies, but the 

kind of foods that you need to eat. You know, 

can’t buy a 50-cent pizza and put it in the oven, 

because 2 hours later, you’re back there with a 

blood sugar [reading] of 400.”

>  “The night driving when you have this is much 

worse, because when you have . . . retinopathy, 

your vision is already compromised. But at night, 

when you’ve got those headlights coming at 

you . . . I caught myself several times heading 

toward . . . the vehicle that was coming at me.”

s u m m a r i z i n g  t h e  i s s u e s

“Diabetes and DME create significant economic 

burdens for truck drivers,” Dr. Patel concluded. 

“Current CDL requirements—such as those that 

prohibit insulin use—may deter patients from 

properly controlling blood sugar levels, which 

can result in expensive diabetes-related medi-

cal events.

“Health-care providers may want to con-

sider these issues as they develop programs 

to improve outcomes among patients with di-

abetes,” he added. ■

Managing DME for the long haul
Truck drivers navigate health, fnancial impact of diabetes and diabetic macular edema
By Lynda Charters; Reviewed by Sunil S. Patel, MD, PhD

Dr. Patel

Sunil S. Patel, MD, PhD

e: sunilpateltgo@gmail.com

Genentech sponsored both studies.

take-home
  Vision loss caused 

by diabetic macular 

edema increases the 

health and fnancial 

burdens of managing 

diabetes, especially for 

long-haul truckers who 

rely on their eyesight to 

maintain employment.

14 July 15, 2013 :: Ophthalmology Times

ARVO Meeting HigHligHtsSpecial Report   )

In a rElatED study, Sunil S. Patel, MD, PhD, 

and colleagues conducted a retrospective analysis 

of the HCMS Group’s research reference database 

to compare annual health-benefit costs and absen-

teeism among commercial drivers and non-driver 

U.S. employees with diabetic macular edema (DME), 

diabetic retinopathy (DR), diabetes, or employees 

without diabetes. The study found that health-benefit 

costs for drivers with DME were three times higher 

compared with employees without DME, DR, or dia-

betes. Drivers with DME missed 27 days of work an-

nually compared with those without the condition, 

who only missed 8 days.

It is hoped by the researchers that the analysis 

will provide employers with the necessary informa-

tion to assess the impact of DME and DR on em-

ployees, and provide insight into the importance of 

treatment for these conditions. This study was pre-

sented during the American Diabetes Association’s 

73rd Scientific Sessions in June.

Measuring 
health-beneft 
costs, missed work
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SEAT TLE ::

THE SLOW RELEASE OF protein-

based drugs presents a difficult formulation 

challenge due to the fragile nature of their mo-

lecular structure, such as vascular endothelial 

growth factor (VEGF) inhibitors.

Studying the release rates of surrogate pro-

teins or antibodies—such as ovalbumin (OVA) 

and rabbit immunoglobulin G (rIgG)—from hy-

drogel depots may signify viability of the sus-

tained-release technology for long-term, anti-

VEGF therapies to treat retinal diseases, such 

as age-related macular degeneration (AMD) 

and diabetic macular edema 

(DME), explained Rami El-

Hayek, PhD, at the annual 

meeting of the Association 

for Research in Vision and 

Ophthalmology.

Though frequent intravit-

real injections of anti-VEGF 

drugs can manage progres-

sion of these diseases to prevent vision loss—

and, in some cases, increase visual acuity lev-

els—frequent intravitreal injections are associ-

ated with increased risks of infection, retinal 

detachments, and hemorrhages, and carry a 

substantial financial and time burden for pa-

tients. Sustaining the delivery of such drugs 

over extended periods, resulting in fewer in-

jections and lower risks to patients, could be 

a breakthrough therapy in ophthalmology and 

would be easily applied in other areas where 

high-molecular, weight-active pharmaceutical 

ingredients need to be delivered over months 

versus days or weeks.

I N J E C T A B L E  H Y D R O G E L 

D E P O T S

Dr. El-Hayek and his colleagues at Ocular Ther-

apeutix conducted a study to evaluate the sus-

tained release of OVA and rIgG in vitro from 

pre-formed injectable hydrogel depots with 

variable degradation times. Fine particles of 

the two substances were formulated with hy-

drolytically degradable synthetic poly(ethylene 

glycol) hydrogels to form degradable depots.

The depots were examined in vitro for sus-

tained release under accelerated conditions. 

The concentrations of OVA and rIgG were de-

termined by high-performance liquid chroma-

tography. A comparison of the release of OVA 

and rIgG using the same hydrogels showed 

that rIgG was released more slowly than OVA 

because of differences in the sizes and mo-

lecular weight of the molecules. It should be 

noted that OVA and rIgG released over 3 to 6 

months still preserved their structure and sta-

bility and did not aggregate.

“Rapidly or slowly degrading hydrogel for-

mulations can be tailored for different drug-

release rates and durations required by specific 

therapies covering a range of therapy release 

times extending to 6 months and even longer,” 

Dr. El-Hayek said.

In this study, hydrogels made using non-de-

gradable linkages used as controls reach maxi-

mal release after diffusion of surface and free 

particles, but still held the OVA and rIgG par-

ticles over a long duration, thus demonstrating 

that the hydrogel degradation regulated release.

MOR E  C ON V E N I E N T  T H E R A PI E S

This proprietary technology seems to be a 

major step toward more convenient therapies 

for posterior segment diseases. The ability to 

individualize the release of OVA and rIgG from 

hydrogel depots for sustained delivery of pro-

teins could provide a technology platform that 

can be used with anti-VEGF therapies to re-

duce the number of yearly intravitreal injec-

tions and potentially reduce the risk of side 

effects, Dr. El-Hayek concluded. ■

Why slow-release ocular therapy
for AMD, DME may be on horizon
Hydrogel depots could result in fewer yearly intravitreal injections, side effects
By Lynda Charters; Reviewed by Rami El-Hayek, PhD

Dr. El-Hayek

RAMI EL-HAYEK, PHD

E: relhayek@ocutx.com

Dr. El-Hayek is an employee of Ocular Therapeutix.

15JULY 15, 2013 :: Ophthalmology Times
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Figure 1: Tunable Release of Ovalbumin 
from Hydrogels
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Figure 2: Tunable Release of Rabbit IgG 
from Hydrogels
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Release prof les of ovalbumin (OVA) and rabbit immunoglobulin G (rIgG) show the effect of hydrogel degradation time on sustained release of OVA and rIgG. A comparison of 

OVA and rIgG release using the same hydrogels indicates that rIgG is released more slowly than OVA due to the difference in molecular size. (Figures courtesy of Rami El-Hayek, PhD)
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Seat tle ::

Emixustat hydrochloridE 

(ACU-4429, Acucela/Otsuka Pharmaceutical) 

may be a breakthrough in research for geo-

graphic atrophy in dry age-related macular 

degeneration (AMD).

This drug modulates visual cycle 

activity, reduces oxidative stress, 

and slows accumulation of vitamin 

A-based toxins. The drug appears 

safe and well tolerated with few se-

rious adverse events, noted Pravin 

U. Dugel, MD, at the annual meet-

ing of the Association for Research 

in Vision and Ophthalmology.

The non-retinoid small molecule 

is administered orally and inhibits 

activity of RPE65 to reduce the rate 

of vitamin A processing in the visual 

cycle. The specific activities include 

reducing vitamin A toxins, reduc-

ing the metabolic rate of the photoreceptors, 

and protecting the retina from light damage.

By inhibiting RPE65 activity, the visual cycle 

is slowed and production of A2E is reduced.

“Reduction of A2E would then theoreti-

cally slow progression of retinal pigment 

epithelial membrane dam-

age, free radical production, 

increase inflammation, and 

the resulting contribution 

to the progression of dry 

AMD and geographic atro-

phy,” said Dr. Dugel, manag-

ing partner, Retinal Consul-

tants of Arizona, Phoenix, 

and clinical associate professor of ophthal-

mology, Doheny Eye Institute, Keck School 

of Medicine, University of Southern Califor-

nia, Los Angeles.

E N V I S I O N  C l a r I t y  t r I a l

A phase II multicenter, randomized, placebo-

controlled, double-masked, multidose study 

(ENVISION Clarity Trial) evaluated emixustat 

hydrochloride (2, 5, 7, or 10 mg once daily in 

the morning, or 5 mg once daily at bedtime) 

versus placebo once daily (3:1 ratio) to assess 

the safety, tolerability, and pharmacodynamic 

effects (measured by dark-adapted electroreti-

nography [ERG]) over 3 months.

Inclusion criteria included the presence of 

geographic atrophy, steady fixation and clear 

media to allow fundus visualiza-

tion, and a best-corrected visual 

acuity of 20/400 or better in the 

study eye.

Seventy-two subjects were ran-

domly assigned to one oral daily 

dose of emixustat hydrochloride 

or placebo for up to 90 days. Ad-

verse events and other safety pa-

rameters were collected. ERGs were 

recorded 30 minutes after dark 

adaptation. The eyes were photo-

bleached and ERGs were recorded 

immediately and at 10, 20, and 

30 minutes. Rod b-wave ampli-

tudes were expressed as a percentage of the 

pre-bleach, dark-adapted rod amplitude from 

baseline. The rate of rod recovery (slope) for 

each emixustat hydrochloride group was com-

pared with the placebo group.

C O m m O N  O C u l a r 

a d V E r S E  E f f E C t S

In patients treated with emixustat hydrochlo-

ride, rod b-wave amplitude suppression (a 

measurement of rod activity) was dose-depen-

dent, Dr. Dugel noted. In addition, the effects 

seemed to plateau by day 14. The pharma-

cologic effect was reversible when the drug 

was stopped and returned to the baseline 

level after 1 to 2 weeks off the study drug in 

all dosage groups.

Chromatopsia and delayed dark adapta-

tion were the most common ocular adverse 

effects. Visual impairment also occurred in 

some patients.

>  “Moderate chromatopsia occurred in all treat-

ment groups,” Dr. Dugel said. “It started as early 

as day 2 and as late as day 52. The effects 

were intermittent or continuous and varied from 

3 hours to 51 days. Two patients in the 5-mg 

group terminated treatment early because of 

serious chromatopsia. Fifty percent of patients 

had mild or moderate chromatopsia that re-

solved before the end of the study. In the 5-mg 

group, 10 of the 19 chromatopsia events were 

7 days or shorter in duration.”

>  Moderate delayed dark adaptation (intermit-

tent or continuous) began as early as day 3. One 

patient receiving the 5-mg dose ended treat-

ment early because of serious chromatopsia. 

Overall, mild and moderate delayed dark adap-

tation resolved in 25% of patients by the end 

of the 90-day study. Delayed dark adaptation 

was expected, Dr. Dugel noted, because of the 

drug’s mechanism of action. Emixustat hydro-

chloride slows rod cell function, and because 

rods are responsible for sight in low-light con-

ditions, delayed dark adaptation may result, 

he explained.

>  Moderate visual impairment (intermittent or 

continuous) occurred in the 2-, 7-, and 10-mg 

treatment groups. They initiated as early as day 

2 and as late as day 48. The episodes varied in 

duration from 3 minutes to 37 days. Overall, 95% 

of cases of mild and moderate visual impair-

ment that resolved before the end of the study.

“This dose-escalation study of 72 patients 

with geographic atrophy showed no significant 

systemic adverse events and the drug was gen-

erally safe and well-tolerated,” Dr. Dugel sum-

marized. “Most drug-related adverse events 

were ocular with mild to moderate severity 

and started within 2 weeks of dosing and re-

solved during the 90-day study.  There was 

potential for a reduced incidence of chroma-

topsia with evening dosing.”

A long-term phase IIb/III study is under way 

to evaluate emixustat hydrochloride in patients 

with geographic atrophy. ■

How emixustat hydrochloride 
may help geographic atrophy
Drug modulates visual cycle activity, reduces oxidative stress, slows accumulation of toxins
By Lynda Charters; Reviewed by Pravin U. Dugel, MD

Dr. Dugel

Pravin U. DUgel, MD

e: pdugel@gmail.com

Dr. Dugel is a consultant to Acucela Inc.

take-home
 Treatment with 

emixustat hydrochloride 

may be useful for 

treating geographic 

atrophy by modulating 

visual cycle activity, 

reducing oxidative 

stress, and slowing 

accumulation of 

vitamin A-based toxins.
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A Moorfi elds Eye Hospital study will compare the SLT vs medication treatment 
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Glaucoma 360 Educational Program:

L. Jay Katz, MD, FACS, discusses SLT vs medication as a fi rst line option for glaucoma.
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tool for reducing glaucoma-related blindness.
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SEAT TLE ::

INTEGRIN PEPTIDE THERAPY is 

an emerging new class of treatment for neovas-

cular eye diseases, including wet age-related 

macular degeneration (AMD).

In the first clinical trial of a synthetic anti-

integrin oligopeptide (ALG-1001, Allegro Oph-

thalmics) in wet AMD, there was an apparent 

clinical benefit to patients, as evidenced by im-

provements from baseline vi-

sual acuity and macular anat-

omy, said study author Peter 

K. Kaiser MD, at the annual 

meeting of the Association 

for Research in Vision and 

Ophthalmology.

Despite the fact that this 

was a phase Ib trial with a 

small study cohort, the authors note that clini-

cally relevant indicators of efficacy were dem-

onstrated with improvements in best-corrected 

visual acuity (BCVA) alongside anatomic im-

provements in optical coherence tomography 

(OCT) central macular thickness (CMT). These 

improvements persisted for at least 60 days 

off-treatment after receiving three monthly 

loading doses.

“The study is . . . ongoing with a handful 

of study subjects still finishing . . . their last 

few visits,” said Dr. Kaiser, a staff member of 

the vitreoretinal faculty of the Cole Eye Insti-

tute, Department of Ophthalmology, Cleveland 

Clinic. “The improvements in BCVA and mac-

ular anatomy appear to hold past 3 months 

off-treatment.”

To date, the longest follow-up time is 5 

months off-treatment. That was for one par-

ticipant who returned a month late for the 

4-month off-treatment visit.

“The study subject was still holding BCVA 

and anatomic improvements at 5 months off 

all treatment,” Dr. Kaiser said.

H O W  I T  W O R K S

ALG-1001 interferes with several pathways of 

the angiogenic cascade, as it can bind to mul-

tiple integrin-receptor sites that are known to 

be involved in both choroidal and pre-retinal 

neovascularization. In vitro, ALG-1001 inhib-

its integrin receptors and in vivo, arrests aber-

rant blood vessel growth that is meditated by 

integrins �v �3, �v �5, and �5 �1.

These are sites that are expressed in neo-

vascular ocular tissue in wet AMD as well as 

diabetic retinopathy.

Experimental studies showed a statistically 

significant reduction in choroidal neovascu-

larization (CNV), retinopathy of prematurity 

(ROP), and vascular permeability. A small phase 

I study in patients with diabetic macular edema 

showed that more than half of cohort (55%) 

improved 3 to 5 lines in BCVA, with at least 

a 30% reduction in OCT CMT with ALG-1001 

monotherapy that held for at least 3 months 

off-treatment.

P H A S E  I B  T R I A L

In this phase Ib trial, Dr. Kaiser and colleagues 

evaluated the safety and dose ranging of intra-

vitreal ALG-1001 in patients with CNV due to 

wet AMD. The primary endpoint of the study 

was to observe any dose limiting toxicity.

The key criteria for trial inclusion included 

a baseline BCVA between 20/50 and 20/320 

and CNV due to AMD, and patients could not 

have received prior treatment with anti-vas-

cular endothelial growth factor (VEGF) treat-

ment within 45 days of enrollment. The 15 

participants who have been in enrolled in the 

Integrin peptide for AMD emerging
Improvements persisted for 60 days off-treatment after three monthly loading doses
By Roxanne Nelson; Reviewed by Peter K. Kaiser, MD

Dr. Kaiser
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Binds to Multiple 
Integrin-Receptor Sites
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(Figure 1) Unlike monoclonal antibodies, ALG-

1001 is a small oligopeptide capable of binding 

to multiple integrin-receptor sites with a long-

lasting effect.

ALG-1001 Targets Key Integrin-Receptor Sites

Initiation Maturation/DifferentiationProliferation/Invasion

  Vascular injury and wounds

  Tumor growth

   Local inf ammation and 

cytokines

Targeting VEGF Targeting Integrin

   Cell-cell and cell-ECM interactions

  Lumen formation

  Differentiation

   Mature quiescent blood vessel

    Release proteolytic enzyme

   Cell migration

   Cell invasion

   Cell proliferation

New mature
blood vessel

New 
vascular sprout

Proteolytic
degradation

of ECM

Angiogenic
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blood 
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(Figure 2) Working from a different mechanism of action from anti-vascular endothelial growth factor therapy, 

ALG-1001 targets key integrin-receptor sites implicated in proliferation and maturation of new blood vessels.
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PETER K. KAISER, MD

E: kaiserp@ccf.org

Dr. Kaiser did not indicate a proprietary interest in 

the subject matter.  Allegro Ophthalmics is developing 

this compound.

take-home
  In the f rst clinical 

trial of ALG-1001 in 

wet AMD, there was 

an apparent clinical 

benef t to patients, 

as evidenced by 

improvements from 

baseline visual acuity 

and macular anatomy.

trial are a combination of treatment-

naïve and previously treated patients.

All patients received a loading dose 

of three monthly intravitreal injec-

tions of either 2- or 3.2-mg ALG-1001 

in monotherapy and were followed for 

an additional 4 months off-treatment.

Even though it was not the primary 

endpoint of the study, and the study 

continues to be ongoing, the authors 

observed that there was a clear im-

provement in BCVA and macular anat-

omy by OCT in about 50% 

of trial participants in the 

3.2-mg dose group. These 

clinical benefits were long 

lasting and persisted for 

at least 60 days off-treat-

ment, following a three-

monthly-injection-loading 

dose.

There was a definite 

dose response curve be-

tween the 2- and the 3.2-

mg doses, Dr. Kaiser noted.

“The higher 3.2-mg dose 

produced a robust clinical 

response/improvement,” he said. “The 

average improvement in ETDRS BCVA 

was +8 letters in the 3.2-mg dose at 

study day 120, which was 60 days 

off-treatment after the three monthly 

loading doses.”

In addition, the mean reduction in 

central macular thickness for group 

receiving 3.2 mg was 29.8% at study 

day 150, which was 90 days off-treat-

ment after the three loading doses.

“And these results were for mono-

therapy with the ALG-1001 drug, not 

combination therapy,” Dr. Kaiser said.

Clinical benefits of ALG-1001 lasted 

for at least 60 days after treatment 

ended, but it is unknown how long 

patients would have to continue using 

the agent in order for benefits to con-

tinue. The exact duration of the clini-

cal benefit is unknown at 

this time.

But based on these re-

sults, Dr. Kaiser believes 

that this is a promising 

new treatment for this pa-

tient population.

“We were very happy to 

see such a strong efficacy 

signal in a phase I, proof-

of-concept study, with the 

clinical benefits holding 

on average out to at least 

90 days off-treatment,” he 

said. “Given this drug’s 

different mechanism of action, over 

anti-VEGF and the early but robust ef-

ficacy signal generated in this study, 

it gives us hope that this drug will 

provide a new category of long-lasting 

drugs to treat the large patient popu-

lation affected by wet AMD.”

The authors are planning a phase 
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II U.S. study in wet AMD that 

will look at dose ranging, dos-

ing regimens, and ALG-1001 

used as monotherapy, and as 

part of combination therapy. ■

Average Improvement of 8 Letters
in 3.2-mg Group at Study Day 120

3.2 mg (n = 7) +8

ETDRS
Letters

2 mg (n = 8) –10.6

All Study Subjects –2.3

12.0

8.0

3.8

2.4

0.6

-1.7 -2.4 -2.3 -2.3

-6.6-6.6

-3.8

-10.6

6.0

-6.0

-12.0

Day 0 Day 60 Day 120

60 Days Off
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0

(Figure 3) A dose response curve shows patients in the 3.2-mg group responded with 

an average improvement of 8 letters, whereas there was a continued loss of vision on 

average with the 2-mg group. (Figures courtesy of Allegro Ophthalmics)
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Seat tle ::

Common variants in estrogen 

metabolizing genes collectively contribute 

to primary open-angle glaucoma (POAG) in 

women, according to researchers at the an-

nual meeting of the Associ-

ation for Research in Vision 

and Ophthalmology.

Louis R. Pasquale, MD, and 

co-workers investigated as-

sociations between the dis-

ease and a panel made up of 

about 900 single-nucleotide 

polymorphisms (SNPs) from 

the estrogen metabolism pathway using sam-

ples from more than 6,600 patients with POAG 

and unaffected controls. Using sophisticated 

software to perform complex analyses, no as-

sociations were found between the estrogen 

SNP pathway and POAG overall, high-pressure 

glaucoma (IOP ≥22 mm Hg) or normal-pres-

sure glaucoma (IOP <22 mm Hg) 

when looking at the entire study 

population.

However, when the study group 

was divided by gender, an associ-

ation was found between the es-

trogen SNP pathway and POAG in 

women. Findings from an IOP-based 

subgroup analysis showed the as-

sociation in women was only with 

high-pressure glaucoma.

“The findings from this study 

provide additional support for the 

concept that variations in estro-

gen levels play a role in glaucoma 

risk,” said Dr. Pasquale, HMS Distinguished 

Ophthalmology Scholar and associate pro-

fessor of ophthalmology, Harvard Medical 

School, Boston. “As a next step, we hope to 

establish that estrogen levels are different 

[when] comparing women who go on to de-

velop open-angle glaucoma (OAG) and those 

who do not, as that would provide definitive 

evidence that declining estrogen levels are 

important in determining a woman’s risk for 

developing OAG.”

Currently, Dr. Pasquale is writing a grant 

application to the NIH for a case-control 

study that would use banked blood and par-

ticipant data from the Nurses’ Health Study 

(NHS) to compare circulating estrogen levels 

in women with and without glaucoma while 

taking into account menopause status, type 

(natural or surgical), and use of hormone  

replacement therapy.

B u i l d i n g  t h e 

e s t r o g e n  s t o r y

Interest in investigating a role of circulating 

estrogen in the pathogenesis of glaucoma de-

rives from several observations, beginning with 

the fact that estrogen receptors are present 

on retinal ganglion cells. In addition, studies 

have shown IOP decreases during pregnancy 

and in postmenopausal women using hormone 

replacement therapy. There is evidence that 

neuroretinal rim thickness as well as visual 

field performance vary as a function of the 

menstrual cycle.

In addition, analyzing NHS 

data, Dr. Pasquale and co-workers 

previously reported an increased 

risk of POAG among women using 

oral contraceptives for 5 or more 

years but a reduced risk of the 

high-tension variant in women 

with menopause onset at a later 

age. Consistent with the latter 

finding, Dutch researchers found 

that early-age menopause was as-

sociated with an increased risk 

of OAG. In an Australian study, 

investigators found the incidence 

of OAG in women lagged behind 

that of men during the 5th and 6th decades 

of life and caught up thereafter, consistent 

with the idea that women were protected early 

after menopause by waning estrogen levels.

Previous studies have also investigated 

whether a genetic component might explain 

variations in declining estrogen levels and glau-

coma risk, but they yielded conflicting results, 

noted Dr. Pasquale, who is also director of the 

glaucoma service, Massachusetts Eye and Ear 

Infirmary, Boston.

“However, the prior studies did not look at 

a full complement of estrogen metabolizing 

genes,” he said.

To address the latter limitation, Dr. Pasquale’s 

colleague, Stephanie Loomis, BA, MPH, glau-

coma genetics research coordinator, Massa-

chusetts Eye and Ear Infirmary, Boston, con-

ducted a thorough literature search to identify 

enzymes responsible for controlling circulating 

estrogen levels. Her review found 23 genes on 

15 chromosomes and a total of 903 common 

variants of those genes that were used for the 

analyses in the present study.

i m p l i c a t i o n s  f o r  

i m p r o v e d  c a r e

In the future, Dr. Pasquale expects it will be 

possible to develop a genomic-based risk calcu-

lator for predicting the likelihood that a woman 

will develop POAG. Such a tool will depend 

on the identification of at least 50 genes that 

contribute to glaucoma risk, he said.

“So far, we have identified only a handful 

of associated genes, but we expect that num-

ber to double soon and firmly believe that we 

will be using genetic information to identify 

susceptibility to POAG in women in the fu-

ture,” he said.

Knowledge about genes associated with glau-

coma development can also open the door to 

new understanding of disease pathogenesis and 

the identification of novel therapeutic targets. 

For example, the finding that polymorphisms 

in the gene for catechol-O-methyl transfer-

ase had the strongest association with POAG 

suggests the possibility that a topical therapy 

modulating the activity of this gene or the 

enzyme itself might be effective for reducing 

the likelihood of glaucoma development in 

at-risk women or as a treatment for early or 

moderate disease. ■

Estrogen, POAG link explored
Gender-specifc study fnds variations in estrogen levels play role in glaucoma risk
By cheryl guttman Krader; Reviewed by Louis R. Pasquale, MD

Dr. Pasquale

Louis R. PasquaLe, MD

e: louis_pasquale@meei.harvard.edu

Dr. Pasquale did not indicate a proprietary interest in the subject matter.

take-home
  Data analyses 

found a strong 

association in women 

between estrogen 

metabolism pathway 

single-nucleotide 

polymorphisms and 

high-pressure, open-

angle glaucoma.
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What are your thoughts? Weigh in on the 

fndings of this gender-specifc analysis at 

Facebook.com/OphthalmologyTimes.
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A
s the world embraces hand-

held technology, such as smart-

phones and tablet computers, 

many individuals suffer ocu-

lar side effects. The symptoms, 

common to computer vision 

syndrome, include dry eyes, 

tired eyes, and blurry vision. To put it bluntly, 

eyeballs simply cannot adapt as fast as smart-

phones can evolve. Accommodative demand 

is increasing.

Clearly, handheld tools carry tremendous 

benefits for patients. They can check e-mail 

while in the waiting room, video-record phy-

sicians as they provide medical and prescrip-

tion advice during their eye examination, scan 

bar codes and photograph frames in the opti-

cal dispensary for comparison shopping, and 

tweet about the experience with their friends.

The downside of handheld tools is that they 

have side effects, too. With so much attention, 

literally at the fingertips, even young people ex-

perience accommodative symptoms. For these 

individuals, from grade school to young profes-

sionals, anti-eyestrain lenses offer a comfort-

able alternative to traditional single-vision lenses. 

Furthermore, business leaders can embrace this 

growing class of lenses as a revenue opportunity.

ANTI-EYESTRAIN LENSES

Optical solutions
in a high-tech world
Why accommodative demand is rising in wake
of increased use of smartphones, tablets
By Renee Jacobs, OD, MA

ARTISTIC STYLE LEADS

NEW ZYLOWARE RELEASES

PORT CHESTER, NY :: ZYLOWARE HAS INTRO-

DUCED new styles from Daisy Fuentes Eyewear.

The Daisy Fuentes Carla (below) is a full-

rim handcrafted zyl frame. The zyl temples 

are embellished with a foil animal print de-

sign. Spring hinges enhance the comfortable 

fit. Colors: tortoise/pink (shown), black/white.

New in the Etched collection is the XP 601M 

for men (above), designed with a thin, full-

rim metal front and a sleek, wrapping metal 

endpiece. Thick, handcrafted zyl temples fea-

ture a metal plaque with a unique inlay pat-

tern. For enhanced comfort, the XP 601M has 

spring hinges, snap-in nosepads, and accom-

modates progressive lenses. Colors: dark gun-

metal (shown), brown.

Star power

FROM STAFF REPORTS

( In Brief )

Continues on page 22 : Eyestrain

  Though handheld technologies carry 

tremendous benef ts for patients, 

the downside is that they come with 

side effects—dry eyes, tired eyes, 

and blurry vision. For patients with 

accommodative symptoms, lenses that 

counter the effects of eyestrain offer a 

comfortable alternative to traditional 

single-vision lenses.

TAKE-HOME 

IN THE EXAM ROOM

Thomas Gosling, OD, 

evaluates candidates 

who could benef t 

from anti-eyestrain 

lenses. Dr. Gosling 

uses a +1 D f ipper 

over the patient’s best-

corrected distance 

prescription, while the 

patient views his or her 

smartphone, tablet, or 

ideally, a backlit digital 

device. (Photo courtesy 

of Thomas Gosling, OD)

MAGNIFIERS ADD +5 D

FOR FOCUSING AT NEAR

GROVER BEACH, CA :: DR. HIRSCH’S MAG-

NIFYING Spectacles from Marlin Industries 

enable practitioners to provide their patients 

with an additional +5 D associated with base-

in prism for focusing at an 

8-inch distance.

The magnifiers are 

made from optical-grade 

polycarbonate with a 

scratch -coated front. 

They maintain excellent memory even when 

stretched over the widest of frames.

These spectacles are well suited for visu-

ally compromised and normally sighted pa-

tients for many vocational and avocational 

needs that often require extra magnifica-

tion at near.

Extra magnif cation
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EYESTRAIN

( Continued from page 21 )

Recently, I met an optometrist who is excited 

about anti-eyestrain lenses. Thomas Gosling, 

OD, is an independent optometrist who has 

become highly skilled at identifying candi-

dates who could benefit from anti-eyestrain 

lenses. He has developed a “show-and-tell” 

presentation for the exam room so that pa-

tients can feel comfortable before they buy. 

Dr. Gosling’s practice is in Littleton, CO; how-

ever, patients from around the United States 

come to see him.

T A R G E T  M A R K E T

For years, we have known that pre-presby-

opia begins at birth. The crystalline lens adds 

layers throughout our lifetime. In the past, 

patients were labeled as having presbyopia 

when they became symptomatic enough to 

accept add power, typically in their 40s.

Now, we are realizing that patients with 

pre-presbyopia can benefit from assistance at 

younger ages, sometimes as early as grade 

school or college.

Eye-care professionals (ECPs) should look 

for the patients who complain of intermittent 

blur, tired eyes, headache, eyestrain, fatigue, 

and lack of mental focus. Dr. Gosling uses two 

methods to identify these patients:

METHOD 1
> MEDIA-USE QUESTIONNAIRE

Add media-use questions to the current medical 

history questionnaire, toward better understanding 

accommodative demand due to lifestyle. Begin a 

discussion about symptoms.

METHOD 2 
> BEH AV IOR IN THE E X A M ROOM

Dr. Gosling uses a 1 D flipper over the patient’s 

best-corrected distance prescription while the pa-

tient views his or her smartphone or tablet.

He asks the patient, “How does it look? How 

does it feel? What do you notice?”

Many patients immediately experience 

sharper vision and greater comfort. After 

about 15 seconds, Dr. Gosling lifts the flip-

per. If a patient reacts by pushing the device 

further from his or her eyes and squinting, 

then Dr. Gosling knows that he has identified 

a candidate for anti-eyestrain lenses.

If patients do not have a smartphone or 

tablet with them, then use your near-point 

card. A card is a good target, but not as au-

thentic as a backlit digital device.

A N  A D D I T I O N A L  T E S T

When a patient’s behavior indicates benefit 

from low-add power, Dr. Gosling does one 

additional test. He repeats the use of the 

flipper while the patient continues view-

ing the near tool. He instructs the patient 

to shift his or her eyes to the distance eye 

chart as soon as the flipper is raised. If the 

patient reports comfort at near and clarity 

at far, again, this is a good candidate for 

anti-eyestrain lenses.

V E N D O R  O P T I O N S

Before choosing a vendor of choice, study 

all of the options. A variety of technologies 

exist, including prism to aid convergence, 

tints to improve contrast and adjust color 

spectrum from computer backlights, fil-

ters to decrease high-energy visible (HEV) 

light, and wraps to decrease tear evapora-

tion, plus an assortment of low-add pow-

ers strategically positioned in down gaze 

(Figure 1 on Page 23).

M A R K E T  F O R C E S

When investigating wholesale price point and 

vision plan reimbursement, or lack of reim-

bursement, ECPs might find a wide variance 

among vendors. This occurs because vendors 

face a big challenge. The low-add lenses are 

similar to progressive lenses. Plus-power pro-

vides accommodative relief in down gaze, and 

each brand has a minimum fitting height. 

However, the target market is young, active, 

tech-savvy people. These patients do not want 

the stigma of bifocals—or the expense.

T H E  A T O R I C  O P T I O N

Successful vendors will differentiate anti-

eyestrain lenses from single-vision options 

without claiming progressive lens status. One 

strategy is to define a lens technology con-

tinuum and expand the category of atoric 

lenses (Figure 2 on Page 23).

This method of differentiation can work. 

However, those who understand optics might 

quibble. Realize that in Latin, aspheric means 

not sphere shaped, and in practice aspheric 

lenses are symmetric around the optical 

center (OC). Atoric lenses are simply an-

other kind of aspheric shape with topog-

raphy that is not symmetric around the 

OC. Using this logic, progressives can be 

defined as a kind of atoric, such that lens 

topography becomes increasingly asym-

metric in down gaze.

Furthermore, digital manufacturing is 

similar for all the lenses. Inside robotics-

enabled labs, the real difference boils down 

Patient New Media 
Use Questionnaire

Fluctuation in Vision Y/N

Tired Eyes Y/N

Headaches Y/N

Overall Body Fatigue Y/N

Decreased Concentration Y/N

Decreased Night Vision Y/N

Dry Eyes Y/N

Light Sensitivity Y/N

Rubbing of Eyes Y/N

Do you experience any of the following 

conditions?

Do you alternate focus between distances? 

If so, what do you alternate between?

TV & Smartphone?_______  

TV & Tablet? _______ 

TV & e-Reader? _______ 

Computer & Smartphone? _______ 

Computer & Tablet?_______ 

Hobbies? _______

Smartphone Y/N

Tablet (iPad or Android) Y/N

e-Reader (Kindle, Nook) Y/N

How many hours a night do you sleep 

on average?_______________

How many hours are you spending 

viewing a computer?_______________

[Typical distance is 18-36 inches.]

Please note the number of hours per day 

spent viewing the following devices:

Smartphone Tablet e-Reader

<1hr <1hr <1hr

2-4hrs 2-4hrs 2-4hrs

4-6hrs 4-6hrs 4-6hrs

6-8hrs 6-8hrs 6-8hrs

8-10hrs 8-10hrs 8-10hrs

>10hrs >10hrs >10hrs

SECTION I.

SECTION II.

SECTION III.

JULY 15, 2013 :: Ophthalmology Times

indispensable
22

ES285228_OT071513_022.pgs  07.20.2013  01:56    ADV  blackyellowmagentacyan



RENEE JACOBS, OD, MA

E: Renee@MyPMDepot.com

www.practicemanagementdepot.com

Dr. Jacobs is director of Practice Management Depot. She lectures frequently on 

practice management topics.

to sophistication of proprietary software that 

calculates the topography for each branded 

lens design.

Because differentiation is complicated, 

and market forces are at work, you are 

likely to discover inconsistencies in whole-

sale price point and vision plan reimburse-

ment. With this understanding, thoroughly 

research all vendor options when selecting 

the anti-eyestrain lens best for your patients 

and business.

Q U A L I F I E D  C A N D I D A T E S

After selecting the anti-eyestrain lens or lenses 

of choice, match the patient to the product 

using methods shown above. Then boost 

your success rate by evaluating every non-

adapt. Review their Media Use Questionnaires 

and symptoms.

Confirm documented acceptance of add-

power during show and tell with a plus-lens 

flipper. Finally, interview to determine the 

reason for non-adapt. Did the patient expe-

rience improved comfort and mental focus? 

What happened?

S U C C E S S ,  O N E  P A T I E N T 

A T  A  T I M E

Dr. Gosling reports a 95% success rate in iden-

tifying patients who will love anti-eyestrain 

lenses. From his experience, 5% will non-

adapt, and the most common reason is what 

might be predicted. Even a subtle amount of 

plus-power, positioned in down gaze, alters 

peripheral vision. Some patients, especially 

athletes, prefer the edge-to-edge clarity of 

single-vision, free-form lenses. Dr. Gosling 

is still learning from case-by-case evaluation 

of every non-adapt.

D I F F E R E N T I A T E 

Y O U R  B U S I N E S S

Digital devices have revolutionized daily 

human experience. Today, patients can send 

text messages, check e-mail, play games, surf 

the Web, network through social media, enjoy 

videos, and use multiple digital tools simul-

taneously. To date, however, there is no app 

to prevent eye fatigue.

ECPs can make a difference. Embrace new 

technology lenses. With some research and 

planning, ECPs can develop business strate-

gies as better and better lens products come to 

market. Achieve success by helping patients 

and differentiating your business. ■

Figure 2:  Lens Technology Continuum

single vision free form anti-eyestrain traditional free form

Figure 1: Anti-Eyestrain Vendor Options

BRAND LENS ADD MIN FIT WEBSITE (ACCESSED JULY 1, 2013)

Essilor Anti-Fatigue 0.60 D 13 mm
http://www.essilorvisualfatiguesolutions.com/

downloads/LESS200268_AF_Spec_Sheet.zip

Hoya Sync 5 0.55 D 11 mm thehoyafreeformcompany.com

Hoya Sync 8 0.88 D 11 mm thehoyafreeformcompany.com

Shamir Relax 0.65 D 16 mm

http://www.shamirlens.com/index.

php?option=com_k2&view=item&id=710:shamir-

relax%E2%84%A2&Itemid=253

Zeiss Gunnar NA NA

http://vision.zeiss.com/eye-care-professionals/

en_us/products-and-technologies/lenses/off ce-

computer-lenses.html

THE VISION COUNCIL raised awareness of digital eyestrain among 

those audiences most at risk at the 2013 International Consumer Electron-

ics Show (CES). The Vision Council was on hand to help digital-device users 

protect their eyes from digital eyestrain, a growing health concern for avid 

electronic consumers. 

A 2012 survey by The Vision Council found that nearly 70% of U.S. adults 

experience some form of digital eyestrain while using digital devices. The ma-

jority of Americans spend 4 to 6 hours daily in front of electronics—a number 

steadily on the rise among younger populations. Individuals can easily pro-

tect vision, however, through the use of the wide array of computer eyewear 

products available today.

“Technology is taking us to fascinating places, and CES is an opportune 

time to see what innovation will look like [this year],” said Ed Greene, chief 

executive officer of The Vision Council. “As the largest tradeshow of consumer 

electronics, CES [provided] us a platform to reinforce safe eye behavior among 

those adults and children who most frequently use consumer electronics. We 

are especially excited to [offer] computer eyewear and other eyewear solu-

tions that can help to prevent the risk of digital eyestrain.”

Vision Council combats digital eyestrain 

spherical aspheric atoric progressive
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In the optIcal dispensaries of 

many ophthalmology practices, there exists 

a problem: deciding the pricing strategy.

If you ask the average optician, he or 

she will say that customers are focused on 

price. In other words, price is what sells eye-

glasses. The optician will attempt to set the 

everyday retail prices of frames, lenses, and 

lens accessories as low as possible. In his 

or her opinion, this is the easiest way to get 

customers to say “yes.”

This strategy poses a number of problems:

> Low est-pr ice cLaims .
Watch, read, or listen to most merchants’ ad-

vertisements and you would think that they all 

offer the lowest price. Since only one competi-

tor in any given market can have the lowest 

price on an item, consumers will conclude that 

most of those competitors are less than truth-

ful. Guaranteeing the lowest price is obviously 

not a good way to position your dispensary’s 

brand. It does not instill confidence in gun-shy 

consumers who know from experience that you 

get what you pay for.

> Lack of serv ice .
When customers walk into a big-box retail store 

today, they will have two complaints: they cannot 

find someone to help them, and when they do 

find someone, the salesperson is not knowledge-

able. This deliberate lack of service is how many 

retailers are staffing their stores these days. This 

staffing model is designed to lower prices, and 

unfortunately, it is also lowering service. Con-

sumers often become angry or frustrated when 

attempting to make a purchase. In addition, con-

sumers who do make a purchase are less likely 

to be convinced they made the right decision or 

purchased from the right company.

> cheap goods .
Another way to keep prices down and margins 

up is to offer lower-quality goods. That type of 

merchandise, however, is not designed or manu-

factured to provide the length of service or type 

of service for which many consumers are look-

ing. Consumers will be disappointed with their 

purchase and generally with the retailer that 

sold it.

> profits .
Companies that specialize in offering low prices 

must earn a profit by selling a lot of items. Sell-

ing a lot of items makes up for the lack of profit 

from each item. Since dispensaries in ophthal-

mology practices do not sell a lot of pairs of 

glasses each day, a low-price strategy will only 

cause the practice not to earn enough profit to 

make the enterprise worthwhile.

f a i r  p r i c e  f o r  

v a L u e  r e c e i v e d

When marketing, keep in mind that consum-

ers are exposed to the ads of a lot of retailers 

who are less than truthful. They are also ex-

posed to the lack of service and cheap goods 

of those merchants. You get to choose your 

own path, however. The pricing strategy I 

like is known as fair price for value received. 

The challenge of adopting such a strategy 

is to define convincingly what the value re-

ceived will be for the consumer.

A value strategy should include at least:

> customer serv ice .
The value to a consumer of superior customer 

service seems to be unknown to many retail 

CEOs. It is my experience as a consultant that 

superior customer service allows dispensaries 

to increase prices. Dispensary customers re-

spond to knowledgeable service delivered by op-

ticians who not only offer what they want, but 

who also have learned to anticipate their needs. 

This type of service does not happen by acci-

dent. It is only available when a practice makes 

the decision to hire the right people, train them 

sufficiently, supervise them effectively, and pay 

them the types of wages that keep top talent.

> seLLing benefits .
Customers do not buy products; they buy the 

benefits of owning those products. The single 

most effective way to establish the value of a 

product is to explain truthfully what benefits the 

customer will obtain from purchasing it. To do 

this effectively, an optician needs to have a lot 

of product knowledge. That knowledge will allow 

the optician to educate the patient. When the 

patient feels the benefits are worth the price 

quoted, he or she will make the purchase.

> Qua Lit y.
Opticians will work hard to assure that the prod-

ucts they dispense are made to exacting qual-

ity standards. They are so comfortable with the 

quality that they have forgotten that focusing a 

patient’s awareness on the quality of the prod-

uct he or she will receive has a lot to do with es-

tablishing its value. Consequently, a robust qual-

ity assurance program that is also marketed to 

patients will build consumer confidence in the 

dispensary, the optician, and the practice over-

all. When a good quality assurance program is 

in place and communicated to patients, warran-

ties then become effective value-added market-

ing tools.

> e xcLusiv it y.
Having one or more lines of products only avail-

able in your dispensary will also add value. Fo-

cusing the same brands as national chains will 

only encourage patients to compare prices. Find-

ing exclusive products can be a challenge. Digi-

tally produced progressive lenses are now avail-

able from some laboratories that will encourage 

you to develop your own brand name for them. 

Such progressive lenses can be priced below 

the brand-named lenses. This will make them a 

good value while protecting your margins.

So, I ask, what is your pricing strategy? ■

What’s your pricing strategy?
Explore the variables associated with lowest price or value received for the dispensary
dispensing solutions By Arthur De Gennaro

Arthur De GennAro is president of Arthur De Gennaro 

& Associates LLC, an ophthalmic practice management frm that 

specializes in optical dispensary issues. De Gennaro is the author 

of the book The Dispensing Ophthalmologist. He can be reached at 

803/359-7887, arthur@adegennaro.com, or through the company’s 

Web site, www.adegennaro.com. He maintains a blog at www.

adgablog.wordpress.com.

My dispensary’s pricing strategy is:

❍ Price sells eyeglasses

❍ Fair and square pricing

❍ Good value for price paid

❍ Luxury products are worth the price

What pricing strategy do you use? 

Visit OphthalmologyTimes.com/

pricestrategy to let us know.
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M
ost people think of donor 

eyes in the context of cor-

neal transplantation—as 

well they should, given 

the tremendous success 

of transplantation in sav-

ing vision.

However, in the research community, there 

is an increasing recognition that ocular tissue 

also has a critical role to play in helping us 

understand and find new treatments for dis-

eases, such as glaucoma, age-related macu-

lar degeneration (AMD), cataract, and more.

G l a u c o m a

In my laboratory, we have used donor tissue 

from the Lions Eye Institute for Transplant 

and Research (LEITR) to identify molecular 

and cellular pathways implicated in glaucoma 

pathogenesis.

For example, we have been able to culture 

cells from human trabecular meshwork (Fig-

ure 1) and optic nerve head tissue to compare 

cells from normal eyes with those with glau-

coma. We hope to do the same in the near fu-

ture with retinal ganglion cells.

Other studies have been conducted with 

an organ culture model in which the anterior 

chamber is mounted and cultured for weeks. 

This has helped validate some of the signal-

ing pathways initially identified in cultured 

cells, and given us a better understanding of 

the molecular mechanisms regulating IOP in 

the anterior chamber.

We have also been very successful in har-

vesting ribonucleic acid (RNA) from both cul-

tured cells and the actual donor eye tissue 

to compare gene expression in normal versus 

glaucomatous eyes.

Ongoing research using all of these tech-

niques continues to move us forward, closer 

to the ultimate goal of understanding what 

occurs early in the disease process of glau-

coma, before there is irrevocable damage and 

vision loss.

m a c u l a r  d e G e n e r a t i o n

There is exciting progress on AMD, as well. 

New techniques have dramatically altered what 

can be learned from a single tissue sample, 

said Robert F. Mullins, PhD, associate profes-

sor at the University of Iowa, Iowa City, and 

a faculty member at the university’s Institute 

for Vision Research.

“Ten years ago, studying a single gene 

might have been a master’s degree project,” 

he said. “But with today’s RNA analysis meth-

ods, we’re able to study the expression of 

25,000 genes at once if we have high-qual-

ity, fresh tissue.”

Dr. Mullins’ team, working with the Iowa 

Lions Eye Bank, has imaged and genotyped 

more than 1,200 donor eyes in the past 8 years 

(Figure 2). Collecting research tissue on this 

scale is a huge undertaking and not something 

most eye banks or universities have made a 

commitment to, but he believes it is worth 

the effort.

“Although most human genes have a mouse 

ortholog, or equivalent gene, one exception is 

the ARMS2 gene, one of the major risk factors 

for AMD,” Dr. Mullins said. “We are studying 

how this and other genetic polymorphisms 

that increase the risk for AMD affect the bio-

chemistry of the eyes and how the expression 

of these genes in low-risk, high-risk, and dis-

eased donor eyes differs.”

One lesson learned from Dr. Mullins’ tis-

sue studies validates optical coherence to-

mography research that suggests choroi-

dal abnormalities may precede RPE loss in  

early AMD.

“In the donor eyes with early AMD, there 

is a clear loss of choriocapillaris endothelial 

cells,” he said. “What that tells me is that the 

targets for future stem cell therapy interven-

tions may actually be the choroidal vascular 

cells, rather than RPE cells.

“Further insights into what really causes 

AMD and how we might intervene are going 

to come from this kind of work on human oc-

ular tissue,” Dr. Mullins said.

The value of human ocular 
tissue in eye research
Lessons from ocular tissue research changing understanding of ophthalmic disease
eye on research By Abbot F. Clark, PhD, FARVO

  Human ocular tissue has a critical 

role in helping researchers understand 

and fnd new treatments for diseases 

that include glaucoma, age-related 

macular degeneration, and cataract.

Take-Home 

Continues on page 26 : Ocular tissue

(Figure 1, left) Cultured human trabecular meshwork cells. (Figure courtesy of Abbot F. Clark, PhD, FARVO)

(Figure 2, right) All donor eyes obtained by the University of Iowa Institute for Vision Research 

are prepared in a standard fashion. Gross photographs are obtained, as here. Some of the tissue 

is preserved in formaldehyde for histology and imaging, while other portions are frozen for future 

biochemistry studies. (Figure courtesy of Robert F. Mullins, PhD)
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c a t a r a c t

In the field of lens research, scientists at Wash-

ington University in St. Louis, St. Louis, MO, 

are finding that studying vitreous degenera-

tion in eye bank eyes has given them new in-

sights into cataract formation.

“We tend to think of the vitreous as rather 

uninteresting, but it turns out that the degree 

of vitreous liquefaction is a better predictor 

of nuclear opacity than is age,” said David C. 

Beebe, PhD, professor of ophthalmology and 

cell biology at the university.

Dr. Beebe and his colleagues are working 

on compounds that could preserve and restore 

the structure of the vitreous body, as well as 

compounds that could be added to the lens to 

reverse age-related changes.

Here again, human tissue fills a critical need.

“The protein changes that slowly increase 

the stiffness of the human lens nucleus, con-

tributing to presbyopia and cataracts, aren’t 

well reflected in any animal model,” Dr. Beebe 

said. Unfortunately, he said, most basic scien-

tists engaged in lens research have never even 

seen a human cataractous lens—something 

Dr. Beebe wants to change.

“In the mouse lenses we typically work with, 

cortical cataracts occur right on the surface 

of the lens,” Dr. Beebe said. “The first time I 

dissected a human lens with a cortical cata-

ract, I immediately appreciated how different 

it was–the cataracts are deeper in the cortex, 

at the interface between hard nuclear cells and 

soft, healthy cortex,” he recalls.

“That completely changed my perspective 

on the role of physical damage to lens fiber 

cells in cortical cataract development,” he said.

a n t e r i o r 

s e G m e n t  s u r G e r y

Although cataract and refractive surgeons might 

not think of their bread-and-butter procedures 

as being based on donor eye studies, it would be 

impossible to perform these procedures without 

irrigating solutions, viscoelastics, and topical 

antibiotics—all of which have been extensively 

studied in human eye bank eyes.

“To determine that phacoemulsification could 

be tolerated by a 70- or 80-year-old human cor-

neal endothelium, we had to test it in human 

tissue,” said Henry F. Edelhauser, PhD, professor 

of ophthalmology, Emory University, Atlanta.

Today, the safety of phaco is well established, 

but tissue studies continue to be valuable in 

evaluating new femtosecond laser technology.

Drug delivery is another area of interest for 

Dr. Edelhauser.

“Certainly for any topical medication, the 

cornea plays an important role,” he said. “We 

want to know how well the drug penetrates 

the cornea, where it accumulates, and whether 

it is toxic.”

Although the initial screening of drug can-

didates and formulations can be done in ani-

mal eyes or other laboratory models, testing 

must be replicated in donor eyes to ensure a 

similar rate of diffusion through the human 

cornea.

Dr. Edelhauser’s cur-

rent research focuses on 

delivery methods that 

bypass the cornea al-

together. Using donor 

eyes from LEITR, he 

and his team are using 

a microneedle to inject 

into the suprachoroi-

dal space (between 

the sclera and cho-

roid) to see how var-

ious agents spread to 

the retina. This technology could potentially 

make injection of anti-vascular endothelial 

growth factor agents, for example, safer and 

more efficient. Innovative new microbeads and 

nanoparticles for a range of sustained-release 

therapeutic applications are also being tested 

in human tissue.

“The FDA is already moving away from ani-

mal-only studies,” said Jason K. Woody, presi-

dent and chief executive officer of LEITR. “We 

believe that human ocular tissue will be the 

driving force for drug discovery and pre-clin-

ical research models in the future.”

m e e t i n G  t h e  n e e d

From this sampling of research endeavors, 

the value of ocular tissue in advancing scien-

tific knowledge of ocular diseases is clear. The 

United States has a very strong network of eye 

banks and a cultural climate that supports the 

use of donor tissue for research. Nevertheless, 

there remain many challenges.

Organ and tissue donation rates, especially 

among ethnic groups that are disproportionately 

affected by ocular disease, are lower than de-

sired. Few eye banks have dedicated resources 

to obtain and characterize research tissue. And 

many researchers do not even consider ocu-

lar tissue in designing their experiments. Fi-

nally, changes in donor eye procurement and 

broadening of eligibility for transplant have, 

to some degree, made it more challenging for 

researchers to obtain the tissue needed for sci-

entific studies.

Organizations like LEITR that emphasize 

both transplantation and research help to 

bridge the gap and highlight the importance 

of such research. In the future, it is hoped 

that there will be an even greater awareness 

of how clinicians and scientists can collabo-

rate to make the best use of the great gift of 

ocular tissue. ■

ocular Tissue
( Continued from page 25 )

abboT F. clark, PHD, FarVo, is professor of cell biology and anatomy at 

the University of North Texas Health Science Center and director of the university’s 

North Texas Eye Research Institute in Fort Worth, TX. He receives research grant 

support from the National Eye Institute, Department of Defense, Alcon Research Ltd., 

and the Lions Eye Institute for Transplant and Research. Readers may contact him at 

817/735-2094 or Abe.Clark@unthsc.edu

EyE on REsEaRch is a quarterly series of 

articles highlighting cutting-edge ophthalmic re-

search with the potential to have a significant 

effect on vision and ocular health worldwide. The 

series is supported by the Lions Eye Institute for 

Transplant and Research Inc. (LEITR), a nonprofit 

organization dedicated to the recovery, evaluation, 

and distribution of eye tissue for transplantation, 

research, and education. Located in Tampa, FL, 

LEITR is the only combined eye bank and ocu-

lar research center in the world. LEITR provides 

fresh donor globes, corneas, lenses, trabecular 

meshwork, and other tissues from diseased and 

healthy human eyes, often within 4 to 6 hours of 

death, to researchers for immediate use in their 

own labs or in its onsite research facility. For more 

information, contact info@LionsEyeInstitute.org 

or visit LionsEyeInstitute.org.

about this series

‘Human ocular tissue will be the 
driving force for drug discovery 
and pre-clinical research 
models.’  
— Jason K. Woody, president and chief executive offcer of LEITR

What role(s) do you foresee for human 

ocular tissue in research? Weigh in at 

Facebook.com/OphthalmologyTimes.
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24 hours: 516-830-1500
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Expert Ophthalmology Billers

Excellent Ophthalmology Billers
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We are a Nationwide Ophthalmology Billing Service. 
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On staff MBA consultants

Call today to schedule a free on site consultation.

We will travel to you anytime to evaluate your AR and show 

you how we can dramatically increase your Revenue.
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48 Hour Claim Submission Guarantee!
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■  Outsourced Billing lowers your overhead and
maximizes revenue

■  Full Service Billers specializing ONLY in
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“Free, no obligation consultation”

1-855-EYE-BILL
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wholesale prices for doctors’ ofces 
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NO MENTION OF vitreous surgery is 

found in the 1892 edition of “Diseases of the 

Eye,” by G.E. deSchweinitz, MD, then pro-

fessor of ophthalmology at the University of 

Pennsylvania, Philadelphia. In the 1910 edi-

tion of the book, by John Elmer Weeks, MD, 

professor of ophthalmology at New York 

University, Dr. Weeks comments on vitreous 

surgery in two situations:

> If vitreous is encountered during a cataract 

operation, it may be excised if only to allow the 

lips of the wound to be approximated.

> If vitreous opacity is dense and immobile, it 

may be incised.

Fast forward: In 1968, David Kasner, MD, 

an ophthalmologist at Bascom Palmer Eye 

Institute, University of Miami Miller School 

of Medicine, Miami, and a respected teacher 

of cataract surgery, excised the vitreous in a 

case of primary amyloidosis.1 In this open-

sky technique, he also showed that vitreous 

excision postcataract surgery was well toler-

ated by the eye. This technique was fraught 

with potential complications: expulsive 

hemorrhages and iris and corneal damages, 

as well as needing to render the patient 

aphakic by removing the lens.

With this in mind, Robert Machemer, 

MD (1933–2009), was then doing research 

to develop a closed system for operating on 

the vitreous body. The technique became 

known as pars plana vitrectomy. Dr. Ma-

chemer and associates, Edward Norton, MD, 

and Thomas Aaberg, MD, would report on 

their early experiences with vitrectomies in 

1969 and 1970. Most of these patients had 

vitreous hemorrhages. Later, they would op-

erate on patients with proliferative diabetes.

In 1979, Dr. Machemer and Dr. Aaberg 

from Wisconsin co-authored a book on vit-

reous surgery. The same year this book was 

published, Dr. Machemer moved to Duke 

University, Durham, NC, where he became 

chairman of the ophthalmology department.

H O W  T I M E S  H A V E  C H A N G E D

Much has changed since these early days of 

vitreous surgery. The vitreous infusion suc-

tion cutter (VISC) was the name of the orig-

inal instrument that Dr. Machemer devel-

oped (Figure 1). Irrigation, aspiration, and 

cutting all were done within this single-

port, 19-gauge instrument.

Now, vitrectomies are performed using a 

three-port, 23- and/or 25-gauge system. The 

earliest vitrectomies were used for vitreous 

hemorrhage, whereas now vitrectomies are 

coupled with membranectomy, retinotomy, 

and retinectomy—all of which are coupled 

with either the use of silicon oil replace-

ments or heavy gases to aid in securing the 

retina in place postoperatively.

Only time will tell what advances over the 

next 20 years will aid vitrectomy specialists 

with this surgery and with fewer complica-

tions. ■
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(Figure 1) The vitreous infusion suction cutter (VISC) was the name of the original instrument that Robert 

Machemer, MD, developed. Irrigation, aspiration, and cutting all were done within this single-port, 19-gauge 

instrument. (Photos courtesy of Norman B. Medow, MD, FACS)
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