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RESULTS OF A prospective randomized trial comparing         

5 medication regimens for controlling inflammation early after 

uncomplicated surgery show that beginning monotherapy with 

a topical nonsteroidal anti-inflammatory drug (NSAID) the day 

of surgery offered the best outcome for efficacy and safety. 

The findings, presented by Jesper Høiberg Erichsen, MD, revealed 

that adding a topical steroid to the NSAID provided no benefit 

but could adversely affect intraocular pressure. Initiating topical 

treatment 3 days preoperatively also conferred no advantage for 

better inflammation control, whereas a dropless approach using 

a sub-Tenon corticosteroid injection proved inferior to topical 

treatment. “Controlling postoperative inflammation is impor-

tant for achieving a successful outcome after cataract surgery. 

By Lynda Charters; Reviewed by Melinda Chang, MD

ARTIFICIAL INTELLIGENCE (AI) is slowly being 
integrated into ophthalmology and other medical fields. 

“In machine-guided medical research, a specific research ques-
tion is not needed as in traditional medical research, because 
the research can be data-driven,” said Melinda Chang, MD, an 
attending physician in the vision center at Children’s Hospital Los 
Angeles and an assistant professor of clinical ophthalmology at 
the Keck School of Medicine at the University of Southern Cali-
fornia. “Analysis with machine learning can predict new data, 
identify new patterns, or learn the best action.”

AI, Chang explained, is useful in medicine for classification 
and prediction, for example, for classifying images as they cor-
respond to diseased persons or controls.

A I  I N  N E U R O - O P H T H A L M O L O G Y
The technology can detect papilledema from fundus photographs 
and characterize visual function and ocular motility in nonver-
bal individuals via eye tracking, Chang said. 

She cited a recent study1 in which 15,846 fundus photos (14,341 
for training and validation and 1505 for external testing) were 
obtained with digital cameras at 24 centers nationally and inter-
nationally. An AI model was developed to classify the images 
as normal, papilledema, or a nonpapilledema abnormality of 
the optic disc.

The study found that the accuracy of the model for differenti-
ating papilledema from nonpapilledema images was 87.5%, the 
sensitivity was 96.4%, and the specificity was 84.7%. When the 
accuracy was compared between normal images and those of 
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Large randomized trial compares efficacy and safety 
of multiple regimens
By Cheryl Guttman Krader, BS, Pharm; Reviewed by Jesper Høiberg Erichsen, MD  

Technology with potential to improve treatment and evaluation of cortical visual impairment

Minimize inflammation  
after cataract surgery

Cutting-edge neuro-ophthalmology:  
Combining artificial intelligence, eye tracking
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EVOLVING DESIGN. ADVANCING PREDICTABILITY.

Featuring a wide flange at its base, the new precision-engineered  
iStent inject® W is designed to: 

• Safely and effectively control your patient’s glaucoma1

• Optimize stent visualization while maintaining a truly  
micro-scale footprint

• Streamline implantation

• Deliver procedural predictability

Don’t miss the opportunity to make a once-in-a-lifetime difference  
for your cataract patients with mild-to-moderate glaucoma.

TransformMIGS.com  |  800.GLAUKOS (452.8567)

INTRODUCING

REFERENCE: 
1. Samuelson TW, Sarkisian SR, Lubeck DM, et al. Prospective, randomized, controlled pivotal trial of an ab interno implanted trabecular micro-bypass in primary open-angle glaucoma and cataract. Ophthalmology. Jun 2019;126(6):811-821.

INDICATION FOR USE. The iStent inject ® W Trabecular Micro-Bypass System Model G2-W is indicated for use in conjunction with cataract surgery for the reduction of intraocular pressure (IOP) in adult patients with mild to moderate primary open-angle glaucoma. 
CONTRAINDICATIONS. The iStent inject  W is contraindicated in eyes with angle-closure glaucoma, traumatic, malignant, uveitic, or neovascular glaucoma, discernible congenital anomalies of the anterior chamber (AC) angle, retrobulbar tumor, thyroid eye 
disease, or Sturge-Weber Syndrome or any other type of condition that may cause elevated episcleral venous pressure. WARNINGS. Gonioscopy should be performed prior to surgery to exclude congenital anomalies of the angle, PAS, rubeosis, or conditions that 
would prohibit adequate visualization of the angle that could lead to improper placement of the stent and pose a hazard. MRI INFORMATION. The iStent inject  W is MR-Conditional, i.e., the device is safe for use in a specified MR environment under specified 
conditions; please see Directions for Use (DFU) label for details. PRECAUTIONS. The surgeon should monitor the patient postoperatively for proper maintenance of IOP. The safety and effectiveness of the iStent inject  W have not been established as an alternative 
to the primary treatment of glaucoma with medications, in children, in eyes with significant prior trauma, abnormal anterior segment, chronic inflammation, prior glaucoma surgery (except SLT performed > 90 days preoperative), glaucoma associated with 
vascular disorders, pseudoexfoliative, pigmentary or other secondary open-angle glaucomas, pseudophakic eyes, phakic eyes without concomitant cataract surgery or with complicated cataract surgery, eyes with medicated IOP > 24 mmHg or unmedicated IOP 
< 21 mmHg or > 36 mmHg, or for implantation of more or less than two stents. ADVERSE EVENTS. Common postoperative adverse events reported in the iStent inject ® randomized pivotal trial included 
stent obstruction (6.2%), intraocular inflammation (5.7% for iStent inject  vs. 4.2% for cataract surgery only), secondary surgical intervention (5.4% vs. 5.0%) and BCVA loss ≥ 2 lines ≥ 3 months (2.6% 
vs. 4.2%). CAUTION: Federal law restricts this device to sale by, or on the order of, a physician. Please see DFU for a complete list of contraindications, warnings, precautions, and adverse events.

©2020 Glaukos Corporation. Glaukos and iStent inject are registered trademarks of Glaukos Corporation. PM-US-0202

https://www.glaukos.com/healthcare-professionals/istent-inject-w/?utm_source=general&utm_medium=redirect&utm_campaign=transform_migs
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45 years and counting
Mike Hennessy Sr, Chairman and founder of Ophthalmology Times®’ parent company, MJH Life Sciences™

THIS ISSUE OF OPHTHALMOLOGY 
TIMES® marks 45 years of providing cutting-
edge advancements in ophthalmology. So much 
has happened over the past 45 years. 

In 1975, the No. 1 song was “Love Will Keep Us 
Together” by Captain and Tennille. In theaters, 
Jaws took a bite out of the box office as the top 
movie of the year. Archie Bunker came into our 
living rooms each week, as millions of viewers 
made All in the Family the top-rated TV show for 
the year. The sticker price of a new 1975 Chevro-
let Corvette coupe was $6810. Gerald R. Ford was 
president, having assumed the office after Rich-
ard Nixon’s resignation the previous year. Nelson 
Rockefeller was vice president. Amid all of these 
developments Ophthalmology Times® made its 
debut.

In our special anniversary section, several oph-
thalmic thought leaders look at changes in their 
specialties over the past 45 years. This section 
offers a look at how far the field of ophthalmol-
ogy has come, and the potential that lies ahead.  

Ophthalmology Times® remains a constant in 
the field of ophthalmology, and a primary source 
of information for physicians and staff alike. 
Just as we did in 1975, this issue has an array of 
articles to help keep physicians on the leading 
edge of their profession. 

On the cover, we delve into therapeutics, exam-

ining a trial that focused on controlling inflam-
mation after cataract surgery. The randomly 
assigned trial compared 5 medication regimens 
and found that beginning monotherapy with 
a topical nonsteroidal anti-inflammatory drug 
(NSAID) the day of surgery offered the best out-
come for efficacy and safety. 

Cutting-edge innovations in device technol-
ogy are showing potential. We detail a device 
designed to improve the treatment and evalua-
tion of cortical visual impairment. We look at 
how technology combining eye tracking and arti-
ficial intelligence will provide important infor-
mation for treating children with cortical visual 
impairment. 

Over the past 4 decades, innovation has been a 
constant in surgery. That continues to be the case 
today. We look at options to reduce the burden on 
veterans undergoing cataract surgery. Research-
ers are looking for ways to restructure preop-
erative requirements to decrease the burden on 
patients while maintaining quality care.

Imaging continues to be an area with plenty of 
innovation. In this issue we look at a study exam-
ining novel high-resolution, imaging-based IOL 
power calculation formulas that take into account 
total corneal power measurements and the differ-
ential effect of corneal laser refractive surgery on 
anterior and posterior corneal curvature aim to 

improve refractive accuracy in eyes with a history 
of LASIK or PK.

Gene therapy remains at the forefront of inno-
vation. However, it can also be a fertile ground 
for unapproved treatments. Ajay Kuriyan, MD, 
MS, and colleagues have identified 40 businesses 
with 70 clinics in the US that advertise stem cell 
therapies, such as intravitreal injections of autolo-
gous stem cells, that are not FDA approved. 

In clinical diagnosis, we examine a study that 
found that patients at moderate risk of ectasia 
were stable 2 years after treatment. Visual out-
comes of the SMILE Xtra study of small-incision 
lenticule extraction with accelerated corneal 
cross-linking were comparable from 1 week to 2 
years postoperatively, as were the safety, stability, 
and predictability.

In this issue, we also offer a first glimpse of the 
American Academy of Ophthalmology’s Truhlsen-
Marmor Museum of the Eye in San Francisco.Our 
editors were given an exclusive private tour of the 
facility earlier this year, before the lockdown in 
the wake of the coronavirus disease 2019 (COVID-
19) pandemic. 

We have been covering cutting-edge advance-
ments in ophthalmology for 45 years, and we will 
continue to provide the latest innovations to help 
ophthalmologists provide the best outcomes for 
their patients. ■

What’s Trending

Facebook

Like Ophthalmology Times® at Facebook.com/OphthalmologyTimes

See what the ophthalmic community is reading on 
OphthalmologyTimes.com

eNewsletter
Sign up for Ophthalmology Times’® weekly 
newsletter at https://bit.ly/2OqBJ56.

John J. Grande, CFP, and John S. Grande, CFP, of Grande Financial Services, 
continue discussing financial planning amid a pandemic, their advice to 
ophthalmologists contemplating retirement, and the economy’s uncertain future. 
Go to OphthalmologyTimes.com/view/financial-planning-amid-a-pandemic-part-ii

Video
1 Researchers identify pink eye as 

possible primary symptom of COVID-19
OphthalmologyTimes.com/view/coronavirus-pink-eye-
symptoms

2 HHS announces $20 billion                          
in provider relief funding 
OphthalmologyTimes.com/view/hhs-announces-20-
billion-in-provider-relief-funding

3 Tattoo you: Scleral tattoos pose  
threat to eye health
OphthalmologyTimes.com/view/scleral-tattoos-pose-
threat-to-eye-health
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Ophthalmology Times® turns 45
Celebrating coverage of cutting-edge advancements

THE YEAR 1975 witnessed many 
key developments.  Among them were:

1. The Vietnam War came to an end.
2. The disposable razor debuted.
3. Inflation reached 9.2% in the US 

and the price of oil rose to $13 a 
barrel.

4. Bill Gates and Paul Allen started a 
company named Microsoft.

5. Ophthalmology Times® first 
    appears in ophthalmologists’ 

mailboxes.
Were there many people alive in 1975 

who could imagine all the changes and 
improvements that would occur over 
the next 45 years? The internet? Self-
driving electric vehicles? Economic 
growth that would reduce the percent-
age of the world’s population living 
in poverty from about 25% in 1975 to 
about 10% today?

Were there many ophthalmologists 
practicing in 1975 who could envision 
the changes that would occur in the 
practice of our specialty during this 
same period of time?  

In 1975, consider that: 
> Phacoemulsification was practiced by 
relatively few surgeons and extracapsular 
surgery and aphakic glasses and contact 
lenses were common practice.
> It would be 6 years before the first IOL 
received FDA approval.
> The epidemics of AIDS and Ebola and 
coronavirus disease 2019 (COVID-19) 
were nowhere on the horizon. 
> There was no field of refractive surgery, 
and it would be 5 years before a group 
of scientists at IBM, looking for a better 
way to manufacture tiny computer chips, 
would find that the excimer laser could 
also be used to excise biological tissue.
> The fairly new argon laser had been 
proven to help reduce blindness in 
diabetic retinopathy and was being         
explored as a way to burn subretinal 
neovascular membranes in macular 
degeneration. But a surgeon-scientist 
named Judah Folkman at Boston Chil-
dren’s Hospital was working in relative 
obscurity on the idea that there was a 
“factor” causing blood vessels to grow 
in cancers and other diseases. It would 
not be until 1991 that he received his 

first major award for work that led to the 
2006 FDA approval of Avastin as a can-
cer treatment and subsequent proof that 
this and other biologics would revolution-
ize the management of diabetic retinopa-
thy and AMD.
> There were 3 major ophthalmology 
journals and a resident who expected to 
be queried at Grand Rounds about an 
eye disease knew that he or she would 
be prepared by reviewing the relevant        
articles in those 3 journals the night     
before. The subsequent 45 years have 
witnessed an explosion in the number of 
journals now listed in the “approved” sci-
entific indexes. Latest counts include 
6088 peer-reviewed journals with 200 
new additions per year, publishing an 
average of 5000 articles per day or 
about one article every 16 seconds.  
> Ophthalmologists read only the journals 
to which they subscribed and attended 
few meetings after shutting their prac-
tices and traveling to the host city.  Today, 
thanks to the internet and videoconfer-
encing , the ability to learn from ophthal-
mologists from around the world and ac-
cess literature is without limit.
During this remarkable 45 years of 

progress within our specialty, Ophthal-
mology Times® has endeavored to assist 
busy ophthalmologists by alerting them 
to the most exciting new things that 

might be 
worthy 
of a closer 
look. It is no lon-
ger possible for any of us to be conver-
sant with all of the ophthalmic litera-
ture or stay on top of all the develop-
ments that might help us better serve 
for our patients.  

During 45 years, we have addressed 
topics such as work-life balance, burn-
out, practice management, wealth man-
agement, and protocols for protecting 
physicians and staff during the pan-
demic. We aspire to remind our read-
ers that they are best able to care for pa-
tients if they take care of themselves.   

If imitation is the sincerest form of 
flattery, then we feel flattered that there 
are now a number of publications that 
are working to serve the need that Oph-
thalmology Times® identified almost 
half a century ago. Whether this is the 
first issue of Ophthalmology Times® you 
have read or you have been with us for 
the entire 45-year journey, I thank you 
for spending your time with us and 
thank the many ophthalmologists who 
have contributed their ideas that have 
appeared in these pages. ■

He can be reached at 727 Maumenee Building
600 N. Wolfe St., Baltimore, MD 21287-9278  
Phone: 443/287-1511 Fax: 443/287-1514
Email: pmcdonn1@jhmi.edu

By Peter J. McDonnell, MD
director of the Wilmer Eye  
Institute, Johns Hopkins 
University School of Medicine, 
Baltimore, and chief medical 
editor of Ophthalmology Times®.
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References: 1. US Food and Drug Administration. Code of Federal Regulations, Title 21, Volume 5 (21CFR349). Accessed April 17, 2020. https://www.accessdata.fda.gov/ 
scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=349&showFR=1 2. Jones L, Downie LE, Korb D, et al. TFOS DEWS II Management and Therapy Report. Ocul Surf.  
2017;15(3):575-628. 3. Xiidra [package insert]. East Hanover, NJ: Novartis Pharmaceuticals Corp; June 2020.

*In some patients with continued daily use. One drop in each eye, twice daily (approximately 12 hours apart).3

†��Xiidra�is�an�LFA-1�antagonist�for�the�treatment�of�dry�eye�disease.�Pivotal�trial�data:�The�safety�and�efficacy�of�Xiidra�were�assessed�in�four�12-week,�randomized,�
multicenter,�double-masked,�vehicle-controlled�studies�(N=2133).�Patients�were�dosed�twice�daily.�Use�of�artificial�tears�was�not�allowed�during�the�studies.�The�study� 
end�points�included�assessment�of�signs�(based�on�Inferior�fluorescein�Corneal�Staining�Score�[ICSS]�on�a�scale�of�0�to�4)�and�symptoms�(based�on�patient-reported� 
Eye Dryness Score [EDS] on a visual analogue scale of 0 to 100).3

A larger reduction in EDS favoring Xiidra was observed in all studies at day 42 and day 84. Xiidra reduced symptoms of eye dryness at 2 weeks (based on EDS) compared 
to vehicle in 2 out of 4 clinical trials. Effects on signs of dry eye disease ICSS (on a scale from 0-4; 0=no staining; 4=coalescent) was recorded at each study visit. At day 84, 
a larger reduction in inferior corneal staining favoring Xiidra was observed in 3 of the 4 studies.3
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DISRUPT INFLAMMATION
IN DRY EYE DISEASE1,2

Her eyes deserve a change.

Choose twice-daily Xiidra
for lasting relief that can start

as early as 2 weeks.3*†

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

Important Safety Information
• �Xiidra�is�contraindicated�in�patients�with�known�hypersensitivity�to�lifitegrast�or�to�any�of�the�other�ingredients.

Important Safety Information (cont)
• �In�clinical�trials,�the�most�common�adverse�reactions�reported�in�5-25%�of�patients�were�instillation�site�irritation,�dysgeusia�and�
reduced�visual�acuity.�Other�adverse�reactions�reported�in�1%�to�5%�of�the�patients�were�blurred�vision,�conjunctival�hyperemia, 
eye irritation, headache, increased lacrimation, eye discharge, eye discomfort, eye pruritus and sinusitis.

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

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

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

For additional safety information about XIIDRA®, please refer to the brief summary of Full Prescribing Information on 
adjacent page.

XIIDRA, the XIIDRA logo and ii are registered trademarks of Novartis AG.

Not an actual patient.
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FROM THE 
PAGES OF

THE PRESSURE HAS been 
on physicians to bring their patient 
experience up to a more modern 
patient experience for some time, 
according to Ash Shehata, KPMG’s 
national sector leader for health-
care and life sciences, based in Cin-
cinnati, Ohio. Coronavirus disease 
2019 (COVID-19) simply accelerated 
that process.

What does modernization mean? He 
breaks it down into three key areas:

> Creating a digital patient engagement 
platform. This means physicians should 
be able to connect with patients via  
secure texting, email or chat functions.
> Having a digital presence. Physicians 
should have a website and portal with 
functional capabilities to transact, not 
just hours and phone information. These 
capabilities can include online sched-
uling, refills or other services.
> Offering alternatives to in-office visits. 
Telehealth via video or phone is now 
a must for any practice that hopes to 
survive COVID-19. Physicians must be 
able to offer these services. 
Additionally, physicians that will not 

just survive but thrive in this changing 
healthcare landscape will be those who 
capture and analyze data and analytics 
to create a better patient experience, 
he says. This includes such functions 
as being able to prepopulate informa-
tion and ask for patients to confirm 
it, rather than asking them multiple 
times for the same thing, and mak-
ing sure this is done digitally.

Well-captured data, he says, is a 
cornerstone of “longitudinal care,” in 
which physicians use that information 
to create a robust, 360-degree view of 
their patients. Telehealth lends itself 
to this by capturing multiple forms of 
information that can be used to cre-
ate a better assessment of the patient.

Once that data is captured, it also 
enables the physician to be more pre-
dictive, Shehata says. physician can 
similarly assess their patients’ health 
with certain vital signs or markers such 
as cholesterol or blood sugar, he says.

Making the patient experience as 
modern as possible relies upon having 
a functional EHR, Shehata stresses. 

Lastly, physicians should take care 
to reach out to patients during the pan-
demic and reassure them that health-
care is still safe, and that staff are tak-
ing necessary precautions. ■

Physicians feel pressured to provide a modern experience for their patients
By Jordan Rosenfeld

Pearls to improve patient engagement
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XIIDRA® (lifitegrast ophthalmic solution), for topical ophthalmic use 
Initial U.S. Approval: 2016 
BRIEF SUMMARY: Please see package insert for full prescribing 
information. 
  1  INDICATIONS AND USAGE 

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

  4  CONTRAINDICATIONS 
Xiidra is contraindicated in patients with known hypersensitivity to 
lifitegrast or to any of the other ingredients in the formulation [see 
Adverse Reactions (6.2)]. 

  6  ADVERSE REACTIONS 
The following serious adverse reactions are described elsewhere in 
the labeling:  
•   Hypersensitivity [see Contraindications (4)] 
6.1 Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and 
may not reflect the rates observed in practice. 
In five clinical trials of DED conducted with lifitegrast ophthalmic 
solution, 1401 patients received at least one dose of lifitegrast (1287 of 
which received lifitegrast 5%). The majority of patients (84%) had 
less than or equal to 3 months of treatment exposure. One hundred-
seventy patients were exposed to lifitegrast for approximately 
12 months. The majority of the treated patients were female (77%). 
The most common adverse reactions reported in 5%-25% of patients 
were instillation-site irritation, dysgeusia, and reduced visual acuity.  
Other adverse reactions reported in 1%-5% of the patients were 
blurred vision, conjunctival hyperemia, eye irritation, headache, 
increased lacrimation, eye discharge, eye discomfort, eye pruritus, 
and sinusitis. 
6.2 Postmarketing Experience 
The following adverse reactions have been identified during post-
approval use of Xiidra. Because these reactions are reported volun-
tarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to 
drug exposure. 
Rare serious cases of hypersensitivity, including anaphylactic reac-
tion, bronchospasm, respiratory distress, pharyngeal edema, swollen 
tongue, urticaria, allergic conjunctivitis, dyspnea, angioedema, and 
allergic dermatitis have been reported. Eye swelling and rash have 
also been reported [see Contraindications (4)]. 

  8  USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
Risk Summary 
There are no available data on Xiidra use in pregnant women to 
inform any drug-associated risks. Intravenous (IV) administration of 

lifitegrast to pregnant rats, from premating through gestation day 17, 
did not produce teratogenicity at clinically relevant systemic expo-
sures. Intravenous administration of lifitegrast to pregnant rabbits 
during organogenesis produced an increased incidence of omphalo-
cele at the lowest dose tested, 3 mg/kg/day (400-fold the human 
plasma exposure at the recommended human ophthalmic dose 
[RHOD], based on the area under the curve [AUC] level). Since 
human systemic exposure to lifitegrast following ocular administra-
tion of Xiidra at the RHOD is low, the applicability of animal findings 
to the risk of Xiidra use in humans during pregnancy is unclear [see 
Clinical Pharmacology (12.3) in the full prescribing information].  
Data 
Animal Data 
Lifitegrast administered daily by IV injection to rats, from premating 
through gestation day 17, caused an increase in mean pre-implantation 
loss and an increased incidence of several minor skeletal anomalies 
at 30 mg/kg/day, representing 5,400-fold the human plasma expo-
sure at the RHOD of Xiidra, based on AUC. No teratogenicity was 
observed in the rat at 10 mg/kg/day (460-fold the human plasma 
exposure at the RHOD, based on AUC). In the rabbit, an increased 
incidence of omphalocele was observed at the lowest dose tested,  
3 mg/kg/day (400-fold the human plasma exposure at the RHOD, 
based on AUC), when administered by IV injection daily from gesta-
tion days 7 through 19. A fetal no observed adverse effect level 
(NOAEL) was not identified in the rabbit.   
8.2 Lactation 
Risk Summary 
There are no data on the presence of lifitegrast in human milk, the 
effects on the breastfed infant, or the effects on milk production. 
However, systemic exposure to lifitegrast from ocular administration 
is low [see Clinical Pharmacology (12.3) in the full prescribing infor-
mation]. The developmental and health benefits of breastfeeding 
should be considered, along with the mother’s clinical need for Xiidra 
and any potential adverse effects on the breastfed child from Xiidra. 
8.4 Pediatric Use 
Safety and efficacy in pediatric patients below the age of 17 years 
have not been established. 
8.5 Geriatric Use 
No overall differences in safety or effectiveness have been observed 
between elderly and younger adult patients. 
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Novartis Pharmaceuticals Corporation 
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East Hanover, NJ 07936 
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AAO’s Truhlsen-Marmor Museum 
of the Eye: A place for all ages
Ophthalmology takes center stage at educational facility in San Francisco
By Lynda Charters

THE CURATORS OF the 
American Academy of Ophthal-
mology’s (AAO) Truhlsen-Marmor 
Museum of the Eye have been toil-
ing diligently despite the COVID-
19 pandemic. So, when opening 
day does arrive, the results will 
be eye-opening. 

After the project was approved 
in 2017, planning began once space 
was secured in AAO headquarters. 
The site was designed to accommo-
date many different groups, from 
children to adults, and from phy-
sicians to those with no medical 
background. Although 2020 origi-
nally had been targeted for open-
ing the museum to the public, the 
pandemic intervened.

This collection of ophthalmol-
ogy memorabilia boasts more than 
38,000 artifacts, of which from 

3% to 5% will be displayed at any 
time. Exhibits will demonstrate 
the 3-fold focus of the museum: 
anatomy, innovation, and discov-
ery over time, according to Jenny 
Benjamin, director of the museum.

“Our hope is to bring in every-
one; that is, audiences that range 
in age from 12 to 112 years, and 
including not just physicians but 
school groups, historians, and art-
ists as well,” Benjamin said. 

Once the museum opens, the 
first gallery to be viewed by visi-
tors will focus on ocular anatomy. 
It will give newcomers to the eye 
world a base from which to learn. 
The exhibit includes textual infor-
mation as well as hands-on eye 
models. A highlight of this exhibit 
will be visitors’ ability to view the 

Continues on page 12 : Museum
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INDICATIONS
Photrexa® Viscous (riboflavin 5’-phosphate in 20% dextran ophthalmic solution) and Photrexa® (riboflavin 
5’-phosphate ophthalmic solution) are indicated for use with the KXL System in corneal collagen cross-
linking for the treatment of progressive keratoconus and corneal ectasia following refractive surgery. 
Corneal collagen cross-linking should not be performed on pregnant women.

IMPORTANT SAFETY INFORMATION
Ulcerative keratitis can occur. Patients should be monitored for resolution of epithelial defects.
The most common ocular adverse reaction was corneal opacity (haze). Other ocular side effects include 
punctate keratitis, corneal striae, dry eye, corneal epithelium defect, eye pain, light sensitivity, reduced 
visual acuity, and blurred vision. 
These are not all of the side effects of the corneal collagen cross-linking treatment. For more information, 
go to www.livingwithkeratoconus.com to obtain the FDA-approved product labeling.
You are encouraged to report all side effects to the FDA. Visit www.fda.gov/medwatch,  
or call 1-800-FDA-1088.
*Photrexa® Viscous and Photrexa® are manufactured for Avedro. The KXL System is manufactured by Avedro. 
Avedro is a wholly owned subsidiary of Glaukos Corporation.

REFERENCE: 1. Photrexa [package insert] Waltham, MA: Glaukos, Inc. 2016. 

MA-01953A 

© 2020 Glaukos Corporation. iLink™ is a trademark of Glaukos Corporation. Glaukos and Photrexa® are registered trademarks of Glaukos Corporation. 

Using Photrexa® Viscous (riboflavin 5’-phosphate in 20% dextran ophthalmic 
solution), Photrexa® (riboflavin 5’-phosphate ophthalmic solution) and the  
KXL® system, the iLink corneal cross-linking procedure from Glaukos is the  
only FDA-approved therapeutic treatment for patients with progressive  
keratoconus and corneal ectasia following refractive surgery.*1

Now from GLAUKOS
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world in real time upside down on the 
model’s retina. (The retina’s image 
is turned right-side-up by the brain, 
allowing people to see correctly.)

The second gallery will focus on 
the visual system and the power of 
the retina, which will be explained 
in a video that outlines how eyesight 
works, seeing in 3D, refractive errors, 
how eyeglasses work, transferring of 
information from the retina to the 
brain, optical illusions, color vision, 
and contrast.

The next gallery in the museum 
provides visitors with an interactive 
timeline of the evolution of discov-
eries surrounding various eye dis-
eases. It highlights treatments and 
the oldest artifacts, which, in this 
case, is an amulet dating to ancient 
Egypt. Other pieces date as far back 
as 1000 BCE. More recent offerings 
include Robert Machemer, MD’s pro-
totype vitreous fusion suction cut-
ter, some of the original intraocular 
lenses from Harold Ridley, MD, and a 
spectacles collection with more than 
3000 examples of eyewear.

Another gallery details how innova-
tions, diseases, and treatments have 
evolved to modern times. Visitors may 
learn about a working 3-D operating 
microscope, virtual reality, corneal 
transplantation, and gene therapy, 
for example. 

The museum curators also envi-
sion lecture series, symposia, evening 
programs, and possible partnerships 
with art schools, universities, and 
medical schools.

“We are an intimate space and are 
trying to make each element sing, 
and give equal time to artifacts and 
to information,” Benjamin pointed 
out. “People learn in different ways: 
some are doers, others are readers, 
and others are watchers. We have 

incorporated those considerations 
into every gallery.”

The museum also features an edu-
cational center, which includes class-
room space that will be available for 
education and school groups.

Admission to the Museum of the 
Eye is free, open to the public, and 
supported by a $12 million endow-
ment that originated in large part 
from physician donations, with the 
largest being from AAO Past Presi-
dent Stanley M. Truhlsen, MD, and 
Michael F. Marmor, MD, and some 
corporate sponsors. 

Benjamin said the museum will 
tell a story that no one else is telling. 

“There is not another medical 
museum within 90 miles, and we 
will be telling a story and filling 
the void through ophthalmology,” 
she said. “The museum will be acti-
vated by docents and volunteers who 
will meet people where they are and 
answer questions. My vision is that 
this museum will inspire everyone 
who enters.”

During its first year of operation, 
officials conservatively anticipate 
that about 30,000 people will visit 
the museum. The facility is expected 
to attract tourists, San Francisco res-
idents, physicians, artists, and his-
torians. ■

Editor’s note: Earlier this year, before 
the coronavirus disease 2019 pandemic 
forced a lockdown, the editors of Oph-
thalmology Times® were given an exclu-
sive preview of the American Academy 
of Ophthalmology’s (AAO) Truhlsen-
Marmor Museum of the Eye as it neared 
completion. The 3500-square-foot mu-
seum is situated on the first floor of AAO 
headquarters in Fisherman’s Wharf in 
San Francisco, California, and promises 
to be an eye-opener for anyone want-
ing to learn about the eye, its history, 
and associated scientific innovations. 
Although the pandemic has pushed back 
the museum’s opening, we will continue 
to follow its progress. 

MUSEUM
( Continued from page 9 )

The American Academy of Ophthalmology’s (AAO) Truhlsen-Marmor Museum of the 
Eye will feature galleries on the ocular anatomy, the visual system and power of the 
retina, an interactive timeline on the evolution of eye disease discoveries, treatments 
and ancient artifacts dating back to ancient Egypt, as well as current innovations and 
advancements in the eyecare field. Visitors can have the opportunity to learn about a 
working 3-D operating microscope, virtual reality, corneal transplantation, and gene 
therapy. The curators also envision lecture series, symposia, evening programs, and 
possible partnerships with art schools, universities, and medical schools. Originally 
slated to open in 2020, the ongoing coronavirus pandemic has delayed further 
progress. (Photos by Alex Delaney-Gesing, Ophthalmology Times®)
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Ready to support you 
and your patients

INDICATION AND USAGE 
DEXYCU® (dexamethasone intraocular suspension) 9% is 
indicated for the treatment of postoperative inflammation.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Increase in Intraocular Pressure 
 •  Prolonged use of corticosteroids, including DEXYCU, may 

result in glaucoma with damage to the optic nerve, defects 
in visual acuity and fields of vision

 •  Steroids should be used with caution in the presence 
of glaucoma

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 corticosteroids

Exacerbation of Infection
 •  The use of DEXYCU, as with other ophthalmic corticosteroids, 

is not recommended in the presence of 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 (cont’d)
Exacerbation of Infection (cont’d)
•  Use of a corticosteroid in the treatment of patients with 

a history of herpes simplex requires caution and may 
prolong the course and may exacerbate the severity 
of many viral infections

 •  Fungal infections of the cornea are particularly prone 
to coincidentally develop with long-term local steroid 
application and 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

 •  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

Cataract Progression
 •  The use of corticosteroids in phakic individuals may promote 

the development of posterior subcapsular cataracts 
ADVERSE REACTIONS
 •  The most commonly reported adverse reactions occurred 

in 5-15% of subjects and included increases in intraocular 
pressure, corneal edema and iritis

Please see brief summary of full Prescribing Information 
on adjacent page.

To learn more about how DEXYCU® (dexamethasone intraocular suspension) 9% can help, 
visit DEXYCU.com or call 1-833-EYEPOINT (1-833-393-7646). 

The future may seem like it’s filled with questions, 
but EyePoint Pharmaceuticals wants to help provide answers. 
You and your patients need certainty, and there may 
be concerns about what your practice may experience.

You may be considering ways to help:

Ease patient concerns about exposure

Minimize patients touching their faces  

Reduce office and pharmacy visits 
for patients and caregivers

https://dexycu.com
https://dexycu.com
https://dexycu.com
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DEXYCU (dexamethasone intraocular suspension) 9%,  
for intraocular administration 
Initial U.S. Approval: 1958

BRIEF SUMMARY: Please see package insert for full prescribing information.

1 INDICATIONS AND USAGE 
   DEXYCU (dexamethasone intraocular suspension) 9% is indicated  

for the treatment of postoperative inflammation.

4  CONTRAINDICATIONS 
 None.

5 WARNINGS AND PRECAUTIONS 
 5.1 Increase in Intraocular Pressure 
  Prolonged use of corticosteroids including DEXYCU may result in glaucoma 

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

 5.2 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 corticosteroids.

 5.3 Exacerbation of Infection 
  The use of DEXYCU, as with other ophthalmic corticosteroids,  

is not recommended in the presence of 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.

  Employment of a corticosteroid medication in the treatment of patients  
with a history of herpes simplex requires 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 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.

  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.

 5.4 Cataract Progression 
  The use of corticosteroids in phakic individuals may promote the development  

of posterior subcapsular cataracts.

6  ADVERSE REACTIONS 
  The following adverse reactions are described elsewhere in the labeling: 

• Increase in Intraocular Pressure [see Warnings and Precautions (5.1)] 
• Delayed Healing [see Warnings and Precautions (5.2)] 
• Infection Exacerbation [see Warnings and Precautions (5.3)] 
• Cataract Progression [see Warnings and Precautions (5.4)] 

 6.1 Clinical Trials Experience 
  Because clinical studies are conducted under widely varying conditions, 

adverse reaction rates observed in the clinical studies of a drug cannot  
be directly compared to rates in the clinical studies of another drug and  
may not reflect the rates observed in practice.

  The following adverse events rates are derived from three clinical trials  
in which 339 patients received the 517 microgram dose of DEXYCU. The 
most commonly reported adverse reactions occurred in 5-15% of subjects 
and included increases in intraocular pressure, corneal edema and iritis. 
Other ocular adverse reactions occurring in 1-5% of subjects included, 
corneal endothelial cell loss, blepharitis, eye pain, cystoid macular edema, 
dry eye, ocular inflammation, posterior capsule opacification, blurred vision, 
reduced visual acuity, vitreous floaters, foreign body sensation, photophobia,  
and vitreous detachment.

8 USE IN SPECIFIC POPULATIONS 
 8.1 Pregnancy 
 Risk Summary 
  There are no adequate and well-controlled studies of DEXYCU  

(dexamethasone intraocular suspension) in pregnant women. Topical ocular 
administration of dexamethasone in mice and rabbits during the period  
of organogenesis produced cleft palate and embryofetal death in mice and 
malformations of abdominal wall/intestines and kidneys in rabbits at doses  
7 and 5 times higher than the injected recommended human ophthalmic dose 
(RHOD) of DEXYCU (517 micrograms dexamethasone), respectively  
[see Data in the full prescribing information].

  In the US general population the estimated background risk of major birth 
defects and miscarriage in clinically recognized pregnancies is 2 to 4%  
and 15 to 20%, respectively.

 8.2 Lactation 
 Risk Summary 
  Systemically administered corticosteroids are present in human milk and  

can suppress growth, interfere with endogenous corticosteroid production,  
or cause other unwanted effects. There is no information regarding the 
presence of injected DEXYCU in human milk, the effects on breastfed infants, 
or the effects on milk production to inform risk of DEXYCU to an infant during 
lactation. The developmental and health benefits of breastfeeding should  
be considered, along with the mother’s clinical need for DEXYCU and any 
potential adverse effects on the breastfed child from DEXYCU.

 8.4 Pediatric Use 
  Safety and effectiveness of DEXYCU in pediatric patients have not  

been established.

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

between older and younger patients.
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W
hen it comes to understanding 
who is affected by glaucoma, 
1975 was a time of great confu-
sion for those interested in the 
disease. The confusion persists. 

Six years earlier, Mansour F. 
Armaly, MD, showed that without 

treatment  few ocular hypertensive patients developed 
visual field loss over 5 years. Prior to the study, wide-
spread agreement that glaucoma was present when 
the IOP was over 21 mm Hg led ophthalmologists to 
recommend treatment whenever IOP was above this 
number. While prevalence surveys have dispelled 
the myth of 21 mm Hg, many ophthalmologists con-
tinue to  believe that using an absolute level of IOP 
in making a glaucoma diagnosis is in the best inter-
est of their patients. The distinction between open 
angle and normal tension glaucoma as two different 
disease entities remains controversial.  

W H O  S H O U L D  B E  T R E A T E D ?
The majority of the world’s people with glaucoma 
continue to be undiagnosed and untreated. In 1975, 
“correct” diagnosis and treatment were clear, and 
“easy,” even though often wrong. Today, diagnosis 
and treatment are less clear, with limited under-
standing about the variability of rates of progres-
sive damage. Some tests considered essential in the 
past, such as tonography, are no longer used, while 
others, such as central corneal thickness or the reti-
nal nerve fiber layer are used with great devotion.  

Angle-closure glaucoma caused by relative pupil-
lary block was a leading cause of irreversible blind-
ness in 1975. The development of laser iridotomy 
offered the possible elimination of pupillary block 
glaucoma. However, angle-closure is still a major cause 
of worldwide blindness. Recent studies are clarifying 
who needs treatment and what types of treatment 
are preferable. Modern cataract surgery has emerged 
as a useful early intervention for patients with angle 
closure as well as for those with open angles and 
glaucomatous nerve damage.  

The search for a workable definition of glaucoma-
tous disease has intensified. Many acknowledge that 
the etiology of this optic neuropathy varies substan-

tially between individuals and populations. The fixa-
tion on determining whether someone has glaucoma 
based upon cross-sectional information at a single 
time point has been questioned by some who believe 
there is little benefit, and perhaps harm, in labelling 
individuals as having or not having glaucoma with-
out longitudinal data. 

Clinical trials have shown that a large proportion 
of glaucoma patients randomly assigned to no treat-
ment show no progression for many years.

Deciding on the actual need for treatment is still 
difficult, at least partially because of the lack of data 
that relates early changes to the development of actual 
disability caused by glaucomatous vision loss.  Fear of 
going blind is so great that both doctors and patients 
alike tend to opt for the apparent safety they asso-
ciate with treatment, even in circumstances when 
treatment is not necessary to preserve quality of life. 
On the other hand, fear of problems caused by inci-
sional surgery is sometimes so great that doctors and 
patients tend to defer surgery that is actually neces-
sary to prevent the development of troublesome loss 
of vision in those with severe and progressive dis-
ease. Future studies need to focus on the long term 
consequences of glaucoma and beneficial treatments.

In diagnostics, during the past 45 years, we have 
seen effort, thought and finances devoted to both 
functional and structural assessment of people with or 
suspected of having glaucoma. Transition from man-
ual to automated perimetry has been a true advance. 

The decreased utilization of fundus photographs 
has likely had a negative impact on glaucoma care. 
Small changes in optic nerve and retinal nerve fiber 
layer can be better measured with a host of novel 
imaging technologies, but the significance of such 
change is often not clear. A diagnosis of glaucoma 
is best made longitudinally; measures that change 
over time without validated reference parameters for 
comparison may not represent progress. 

The efforts to show structure-function correlation 
with regard to optic nerve pathology have been lim-
ited by large variability using present day tools, thus 
limiting the use of structural change as a surrogate 
for present or future vision loss in individuals.  

Glaucoma therapeutics has seen two great mile-

stones in pharmacologic care: The introduction of topi-
cal beta-blockers in 1978 and prostaglandin analogs 
in 1996. Both, along with topical carbonic anhydrase 
inhibitors and alpha adrenergic agonists introduced in 
the 1990s, are now available as generic medications. 

Nevertheless, their cost is prohibitively high for 
many, particularly in developing countries. Noncom-
pliance with medications remains a large problem; 
missing appointments is also a great concern. 

Laser trabeculoplasty, first introduced about 45 
years ago, was initially slow to be utilized. Frequency 
of use increased in the 1990s with the development 
of more selective approaches; clinical trials indicate 
initiating treatment with laser is a good option for 
many patients with open- angle glaucoma. Minimally 
invasive surgical approaches, focused most often on 
increasing outflow through Schlemm’s Canal, and 
often combined with cataract surgery, have allowed 
surgical glaucoma to enter comprehensive ophthal-
mology practice. While these procedures have been 
shown to decrease the short-term postoperative depen-
dence on IOP-lowering medications amongst patients 
with mild to moderate glaucomatous disease, the long 
term benefit that they provide requires further study.   

Various implantable devices designed to give tra-
beculectomy-like results have shown mixed results. 
Cyclodestructive procedures have been refined and 
are viable alternatives in some cases. Increasing use 
of drainage device implantation in eyes having had 
prior incisional surgery has been supported by clini-
cal trials, but trabeculectomy remains the most effi-
cacious first procedure for patients otherwise des-
tined for severe vision loss from glaucomatous dis-
ease. Recent evidence shows improved visual func-
tion with IOP lowering in some patients.

C O N C L U S I O N
The proper care of people with glaucoma was and 
remains based on knowledgeable personalization of 
care, skillfully delivered. This includes awareness of 
the loose relationships between findings, such as in-
traocular pressure, and how patients function and 
feel. Anchoring diagnosis and treatment to what is 
important to patients was not well done in 1975, and 
there is still much room for improvement in 2020. ■

GLAUCOMA 45 YEARS LATER: 
MUCH CHANGED, MUCH UNCHANGED 
Innovation, change has dominated specialty over the years
By Kuldev Singh, MD, and George Spaeth MD; Special to Ophthalmology Times®

A LOOK AT CUTTING-EDGE ADVANCEMENTS OVER THE PAST 45 YEARS

45 YEARS OF

Special Report   ) INNOVATION
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 By Marguerite B. McDonald, MD; Special to Ophthalmology Times®

I FOUND MYSELF fascinated by a 1983 
paper by Steve Trokel, MD, in the American Jour-
nal of Ophthalmology, in which he used an in-
dustrial excimer laser to make patterns in ca-
daver animal eyes. I had done some research 
with Trokel while I was in medical school at 
Columbia University College of Physicians and 
Surgeons in New York, New York. I contacted 
Trokel and told him that I would love to be in-
volved. I knew that there were very limited fa-
cilities at Columbia for animal research; at Lou-
isiana State Univeristy (LSU), I had access to 
a large vivarium, the Delta Primate Center in 
Covington, Louisiana. It was owned and oper-
ated by Tulane University; LSU used it as well. 
So in 1984, Charles Munnerlyn, PhD, Trokel, 
and I began working together to develop laser-
vision correction. Steve Klyce, PhD, a professor 
of ophthalmology at LSU, soon joined the team 
and became an important member.

S O  B E G I N S  T H E  J O U R N E Y
Munnerlyn brought an industrial excimer laser 
to the lab, and we ablated thousands of plastic 
test blocks before moving on to cadaver animal 
and human eyes. As we progressed, we per-
formed the procedure on living rabbit and mon-
key eyes. Through our years of work we were 
able to refine the hardware, software, surgical 
technique, and perioperative regimen.

There was a point when the rabbits were devel-
oping such extremely elevated, thick anterior 
corneal scars that the project seemed doomed. 
In one week, I lost my research coordinator and 
my technician. They gave the same reason for 
quitting: the excimer project was too depress-
ing for them to continue to come to work every 
day. The hyperplastic scars decreased dramati-
cally, however, when we increased the number 
of steps in our closing diaphragm (there were 
no flying spots yet, no trackers). When we had 
5 steps in the ablation sequence, I would shoot 
for a few seconds, then hand-crank the dia-
phragm to its next position, then shoot again, 
and repeat. When we increased the number of 
steps to 40 and automated the process, it made 
a big difference in outcomes.

So progress was challenging for our team, 
but an unexpected opportunity arose in 1988. 
Alberta Cassady was a 62-year-old woman with 
cancer of the orbit, requiring exenteration; this 
would, of course, require the removal of the 
globe, the eyelids, and the contents of the orbit. 
She would be left with a large, deep, skin-lined 
socket. With a massively disfiguring procedure 

looming, and a poor prognosis even with the 
surgery, Cassady bravely offered to let our team 
perform experimental surgery on her eye. We 
did not ask Cassady to do this; she volunteered, 
which stunned us. 

Because her cancer surgery was looming, time 
was of the essence. After receiving emergency 
permission from the Food & Drug Administra-
tion (FDA), we rushed Cassady past the monkey 
cages, and on March 25, 1988, I had the honor 
of performing the world’s first laser-vision cor-
rection procedure, PRK, in the eye of a living 
human subject at the Delta Primate Center. 
The research team watched her heal on a daily 
basis, right up until exenteration 11 days later. 
The refractive outcome was right on target, and 
the pathology report showed the early healing 
pattern that we now know so well.

Sadly, Cassady lost her battle to cancer. Her 
bravery and generosity in the face of such trag-
edy provided vital information that allowed 
the FDA to accelerate the approval process. 
Even though it is usually only wealthy donors 
who have facilities named after them, our team 
demanded that LSU allow them to name our laser 
facility after such a brave and selfless woman.

The FDA was so impressed by the daily 
postoperative evaluations, the refractive out-
come, and the histological specimen that they 
allowed the team to start the blind eye human 
trials immediately, rather than more months 
and years of monkey trials. Laser-vision cor-
rection has come far, but it all started with the 
selfless act of one brave woman. Looking back 
on the procedure we performed on Cassady so 
many years ago, I am so proud and excited to 
see how far laser vision correction has come.

D I V I N G  D E E P E R
With LSU’s permission, we brought the excimer 
laser across Lake Pontchartrain from Covington 
to New Orleans to start the blind eye study. LSU 
was afraid that the argon fluorine gas would 
leak from the laser and kill everyone, however, 
so they placed the laser in a trailer outside the 
main building. Our team was very disappointed, 
and a bit embarrassed, to march patients into 
a trailer. It turned out to be a blessing in dis-
guise, because we were located 5 feet from the 
university’s trash compactor. When the compac-
tor was in operation, our trailer shook very gen-
tly, giving us much smoother ablations than we 
deserved to get (no flying spots or trackers yet, 
remember). All the patients did well, but those 
who were treated on the days that the compac-

tor was working did even better. So, we figured 
it out: smoother ablations are better.

Without trackers, we were forced to try some 
creative ways to stabilize the eyes. We first 
had a steel column—with 20 curved teeth at 
the end—that dropped down out of the laser 
and was screwed into the limbus. This draco-
nian method worked, but we were afraid that 
a frightened patient might jump off the gurney 
and leave their eye behind, tethered to the laser. 

Next we tried a suction ring with 4 fluid-
filled chambers around the annulus. Each had 
a tiny bubble of air, so they were, in effect, 4 
carpenters’ levels. As I fired the laser, Klyce 
would move my hand into a position where all 
4 carpenters’ levels indicated that I was parallel 
to the floor. We added retrobulbar injections, 
and on rare occasion, lateral canthotomies, to 
be sure that we had enough room for the large 
4-chamber suction ring. Eventually, flying spot 
lasers with trackers were introduced, as well 
as other refinements.

T H E  R E S T  I S  H I S T O R Y
Since that first PRK procedure was performed in 
1988, our original team has contributed to, and 
still contributes to, significant advances in laser-
vision correction. Of course, PRK has evolved 
dramatically and is popular all over the world, 
including the US; in some countries, it is the 
most popular form of laser-vision correction. 
The latest iteration of PRK, epi-Bowman’s kera-
tectomy (EBK), is the best yet with postopera-
tive comfort and speed of return of vision that 
is competitive with LASIK. 

The most prevalent type of laser-vision cor-
rection, however, is LASIK, which was intro-
duced a decade after PRK by Ioannis Pallikaris, 
MD, of Greece; it is one of the most commonly 
performed elective surgeries, with more than 28 
million procedures performed worldwide. Now, 
LASIK is commonly performed using all-laser 
femtosecond technology. When combined with 
advanced wavefront, topographic, or custom-
ized technology, laser-vision correction—both 
LASIK and PRK—can provide visual results 
that often surpass 20/20. ■

MARGUERITE B. MCDONALD, MD, FACS
e: margueritemcdmd@aol.com
McDonald is clinical professor of ophthalmology at both NYU Langone Medical 
Center, New York, New York and Tulane University Health Sciences Center, New 
Orleans, Louisiana, and in practice with OCLI Vision, Oceanside, New York. 
McDonald is a consultant for Johnson & Johnson Vision and ORCA Surgical.

Celebrating a pivotal moment in 
laser-vision correction history
Advances in laser-vision correction provide visual results that often surpass 20/20



iCare IC200
200 degrees of tonometry
+ Supine, elevated & seated operation
+	No	drops,	air,	or	calibration/verification	needed
+ Consistent & accurate readings

iCareEIDON
Ultra high resolution 
retinal imaging
+ TrueColor confocal
+	Wide-field	view	&	ultra	high	resolution
+	Autofluorescence	imaging
+	Fully	automated

Keeping the world  
visible for all. 
Together.

For more information, scan,  
call 888.422.7313, or 
email info@icare-usa.com 
www.icare-usa.com 

COMPASS, DRS, DRSplus, EIDON, EIDON AF, EIDON FA, MAIA are devices manufactured by Centervue Spa. IC200, IC100, HOME, TA01i are devices manufactured by iCare. iCare is a registered trademark of ICARE FINLAND OY. CENTERVUE S.P.A., 
ICARE USA INC. and ICARE FINLAND OY are parts of REVENIO GROUP and represent the brand iCare.



RETINA: Four decades of change
Advances in treatment, surgical techniques transform patient care  
By Mary Elizabeth Hartnett, MD, FACS, FARVO; Special to Ophthalmology Times®

FORTY-FIVE YEARS HAVE brought 
major changes to the field of retina. In 1975, 
retina fellowship training had existed for only 
about 26 years and there was only one subspe-
cialty society, The Retina Society. 

At that time, much of science and medi-
cine was based on observation and training 
focused on surgical areas. Over the ensuing 
four decades, there have been major advances 
in our understanding in science, technology, 
optics and medicine, as well as in surgery, which 
have tremendously changed the ways we diag-
nose and treat patients with retinal diseases. 

At that time, much of science and medi-
cine was based on observation and training 
focused on surgical areas. Over the ensuing 
four decades, there have been major advances 
in our understanding in science, technology, 
optics and medicine, as well as in surgery, which 
have tremendously changed the ways we diag-
nose and treat patients with retinal diseases. 

With an increased understanding of diseases 
and new treatments, areas of study within retina 
have grown and are now recognized as subspe-
cialties in their own right, for example, pedi-
atric retina, uveitis, and inherited retinal dis-
eases. When considered among other medical 
or surgical specialties, ophthalmology/retina 
has accomplished firsts: development of optical 
coherence tomography1, human gene therapy to 
treat an inherited disease, first FDA-approved 
method to use artificial intelligence to char-
acterize retinal disease, as a few examples.

The evolution of genetics and molecular biol-
ogy have led to recognition of gene associa-
tions with human diseases and the ability to 
study gene variants, as well as the signaling 
pathways involved, in the pathophysiology of 
a given disease. Tools including genetic knock-
out, inducible conditional and transgenic mod-
els have enabled scientists, clinicians, and cli-
nician scientists to pursue study of molecules 
in specific cell types and how these influence 
human disease. 

Experimental methods led to the develop-
ment of treatments: anti-angiogenic agents in 
retinovascular and choroidal neovascular dis-
eases, immunosuppressive agents in uveitis, 
and gene therapy to treat some inherited reti-
nal diseases as well as to understand complex 
pathophysiology of chronic diseases that poten-
tially leads to future treatments. Now, blind-
ness from a form of retinitis pigmentosa can 
be treated by replacing a mutant RPE65 allele 
with gene therapy. Clinical trials have evolved 
to test hypotheses developed from experimen-
tal studies, and then following interpretation 
of outcomes, to present new hypotheses to be 

studied experimentally (bench to bedside to 
bench model). 

The development of optical coherence tomog-
raphy has bridged pathology, once appreciated 
only after removal of an eye, to real-time by 
associating retinal pathology with visual acuity 
and human symptoms over time and follow-
ing intervention. Advances in biomedical engi-
neering have led to methods to restore vision 
through computer chips and to test cell and 
biomedical interfaces for future treatments. 

It is impossible to list all the advances, but I 
will highlight a few. Diabetic retinopathy has 
evolved from preventing blindness to poten-
tially reversing severity and improving vision. In 
1981, success was reduction in 2-year incidence 
of blindness by 60% with panretinal photoco-
agulation. Over the next decades, laser main-
tained vision loss in DME7; then, anti-VEGF 
agents or steroids improved visual acuity and 
reversed disease severity in some patients. An 
FDA-approved camera using artificial intelli-
gence to characterize DR severity is hoped to 
characterize features of the 60% of patients with 
DME who do not respond to current treatment. 

In age-related macular degeneration (AMD), 
laser to choroidal neovascularization slowed 
progression to legal blindness, with success as 
maintaining visual acuity. Currently, 
anti-VEGF agents can improve 
vision in patients with neo-
vascular AMD.10 Clini-
cal studies are iden-
tifying the burden 
of vision loss 
in atrophic 
AMD and 

clinical trials are testing new therapies for it.
Increasing recognition that surgical man-

agement of pediatric retinal diseases differs 
from other fields of ophthalmology has led to 
improved outcomes. In ROP, classification of 
early disease in the 1980s allowed testing of a 
destructive treatment of the peripheral avascu-
lar retina to reduce the hypoxic drive of abnor-
mal angiogenesis first with cryotherapy and 
then laser.

Now, from experimental studies, anti-VEGF 
agents are used to regulate the VEGF signal-
ing pathway and regress intravitreal growth of 
blood vessels and, for the first time, facilitate 
vascularization of the peripheral avascular ret-
ina. New studies are evolving to safely regu-
late angiogenesis in these fragile, developing 
premature infants so as not to adversely affect 
other organs, including the brain. 

Surgical improvements include the devel-
opment of small gauge vitrectomy and imag-
ing. Microscopic surgery required flat contact 
lenses that afforded only a limited view of the 
posterior retina. Now wide-angle viewing sys-
tems permit a larger field of view; heads-up 
displays magnify images with stereopsis and 
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The history of progress and 
innovation in cataract surgery
Innovations have made procedure quick, safe, effective
By Mark Packer, MD; Special to Ophthalmology Times®

SIR HAROLD RIDLEY implanted the 
first IOL on February 8, 1950.  Charlie Kel-
man’s US Patent for phacoemulsification was 
filed July 25, 1967.Following the introduction 
of these foundational elements of modern cata-
ract surgery, myriad incremental innovations 
has brought about what is surely the fastest, 
safest and most effective surgical procedure 
in the world today.  

ThThese innovations include reducing the 
size and therefore the morbidity related to inci-
sions, increasing the efficiency of lens extrac-
tion by optimizing the energy required to break 
up and evacuate the lens and improving the 
accuracy of intraocular lens power calculations 
to refine postoperative refractive outcomes. 

The development of adjunctive tools and 
tricks to alleviate the negative impact of pre-
existing risk factors such as a small pupil or 
a weakened zonule has improved the safety 
of surgery, while the introduction of the fem-
tosecond laser has created a new opportunity 
for innovation and precision in the treatment 
of astigmatism. All of these advances have 
combined to make a really big “wow” for our 
patients.

Clinical research has also produced impor-
tant advances in our knowledge of cataract 
surgery.  One of the most significant findings 
of recent studies of minimally invasive glau-
coma surgery is confirmation of the substantial 
reduction of intraocular pressure in patients 
with mild to moderate glaucoma from cataract 
surgery alone.  

Investigational device exemption random-
ized clinical trials of both the CyPass and 

the Hydrus demonstrated a remarkable con-
cordance in terms of the proportions of 
subject eyes in the control groups with 
unmedicated mean diurnal IOP reduc-
tions greater than or equal to 20% from 
baseline (57.8% compared with 58.0%) 

and the reductions in the control groups in 
unmedicated mean diurnal IOP from baseline 
(both -5.3 mmHg).   These clinically signifi-
cant reductions in IOP in glaucoma patients 
having cataract surgery alone has now been 
demonstrated by randomized, controlled clini-
cal trials which provide the highest standard 
of evidence for this phenomenon.   

Nevertheless, challenges remain to provoke 
the imagination of scientists and entrepreneurs 
as global demographics predict an increasing 
demand for cataract surgery.  For example, cys-
toid macular edema, or Irvine-Gass Syndrome, 
remains the most common complication asso-
ciated with routine cataract surgery and can 
occur in patients with or without risk factors, 
such as diabetes or pre-existing macular dis-
ease. While topical anti-inflammatory agents 
are considered prophylactic in the periopera-
tive period, the use of intravitreal anti-VEGF 
agents as treatment has garnered support.   This 
unpredictable and potentially sight-threatening 
complication deserves attention.  

Another example of an unpredictable compli-
cation, capsule contraction syndrome, is related 
to fibrous metaplasia of lens epithelial cells 
similar to the pathogenesis of posterior cap-
sular opacification and usually occurs within 
the first 3 months following surgery.  Changes 
in refraction may occur due to axial displace-
ment or tilting of the IOL due to the capsular 
contraction.  Capsule contraction syndrome 
“has occurred in eyes with and without risk 
factors after the implantation of every IOL type 
(PMMA, silicone and acrylic).” Identified risk 
factors include small capsulorhexis diameter, 
postoperative inflammation, pseudoexfolia-
tion syndrome, uveitis, retinitis pigmentosa, 
history of retinal surgery, myotonic dystrophy 
and diabetes.   

Treatment of capsular contraction syndrome 
has relied primarily on Nd:YAG laser relaxing 

anterior capsulotomies to eliminate constric-
tion.  Radial capsulotomies “can significantly 
enlarge the anterior capsule opening” but “the 
IOL can remain decentered and folded within 
the capsular bag, especially in case of shrink-
age or thick fibrous anterior membrane. ” Fem-
tosecond laser capsulotomies have advantages 
in terms of precision, and, despite difficulty 
cutting thickened capsular tissue, are “easier 
and safer than previous techniques. ” 

On a personal note, I remember the day dur-
ing my junior year of residency when it sud-
denly dawned on me that my father had been 
left aphakic after his cataract surgery with Rob-
ert Sinskey, MD, the inventor of the Sinskey 
hook.  I can recall seeing my father put in his 
contact using a pair of specially made glasses 
with only one lens.  At that time, “the implant” 
was still very controversial, as Ralph Nader 
had testified against its use before the FDA. 
It was actually testimony from Robert Young, 
who played “America’s doctor” Marcus Welby 
on television, that supported the benefits of the 
IOL. “One patient, actor Robert Young, testi-
fied that at age 72 he is able “to see and work 
again thanks to the miraculous medical break-
through” of a pair of these artificial lenses.   

The lesson of IOL development is that innova-
tion is not for the weak of heart.  Early phaco, 
just as much as early IOLs, did damage many 
eyes. Nevertheless, perseverance had great 
rewards, and it will no doubt continue to do 
so as we invent the next generation of cataract 
surgery innovations.  

Early phaco, just as much as early IOLs, did 
damage many eyes. Nevertheless, perseverance 
had great rewards. ■

MARK PACKER, MD
e: mark@markpackerconsulting.com
Packer is a consultant to Bausch + Lomb. 
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better ergonomics for the surgeon; and 
intraoperative OCT allows visualization 

of vitreoretinal and subretinal layers, 
critical for surgery and gene therapy.

Therapies have evolved not only to be globe 
salvaging in certain tumors, but to preserve vision 
through chemotherapy, and increase under-
standing of molecular mechanisms involved to 
improve diagnostic prediction of tumor sever-
ity and recurrence. 

When we look back at where we were, we 
realize that it has been a productive and amaz-
ing 45 years! The changes we see now seem to 

be increasing exponentially each decade. It is 
hard to predict what the future will hold from 
where we are now. ■

RETINA
( Continued from page 18 )

MARY ELIZABETH HARTNETT, MD, FACS, FARVO
e: ME.Hartnett@hsc.utah.edu
Hartnett is a professor of ophthalmology at the John A. Moran Eye Center at the 
University of Utah in Salt Lake City. 



T
he current preoperative requirement for 
a short evaluation regarding patient his-
tories and physicals may offer an op-
portunity to streamline the process for 
patients scheduled to undergo cataract 
surgery. In many cases, excess travel 
time and associated costs of missed work 

days, food, and lodging place an unnecessary bur-
den on patients not at high risk of a complication 
from the surgery.

“One of our goals is to maximize accessible, afford-
able, and efficient care, and to do so we should reeval-
uate the requirement for preoperative histories and 
physicals for patients undergoing cataract surgery,” 
said Ariana Levin, MD, a resident at the Moran Eye 
Center at the University of Utah in Salt Lake City.

R E Q U I R E M E N T S
The preoperative requirements for this patient group 
have decreased over time to reduce costs and waste. 
The savings benefit patients, physicians, the surgery 
system, and the health-care system.

The American Academy of Ophthalmology (AAO) 
stated “Routine medical tests performed on patients 
before cataract surgery are unnecessary, because 
they do not increase the safety of the procedure.”

What remains is the mandate for histories and 
physicals to be performed within 30 days of the 

scheduled surgery. Levin said this is generally a 
15-minute appointment that does not include an ocu-
lar examination, receipt of eye drops, or discussion 
of cessation of medications. 

Considering the limits of this 15-minute appoint-
ment, Levin said, some patients at the Veterans Affairs 
facility in Salt Lake City can travel up to 5.5 hours 
for what is likely an unnecessary visit. She sug-
gested that telemedicine could play a role in such 
an evaluation.

This 15-minute evaluation is not required in all 
VA facilities. Some schedule it for the day of the 
cataract evaluation with an update on the day of 
surgery. Despite this, Levin said the preoperative 
requirement must be further streamlined. A recent 
publication reported that cataract surgery is safe 
for most patients, and that those few who need fur-
ther screening can be screened before surgery, with 
interventions on the day of surgery generally being 
for hypertension or bradycardia.1

Another study that compared the before-and-after 
effects of the preoperative history and physicals 
requirement based on a risk stratification question-
naire; in this study low-risk patients did not undergo 
the history/physical evaluation. The investigators 
reported that there was no difference found in the 
major medical events, and no events were associ-
ated with elimination of the history/physical visit. 

T R A V E L  T I M E S
Surveys of patients treated at the Salt Lake City VA 
facility indicate that patients have a mean 1-way 
travel time of 96 minutes over 72 miles and a median 
1-way travel time of 60 minutes over 33 miles. The 
other data state that 6.2% missed work, 23% had a 
family member who missed work, 8.6% had asso-
ciated child and pet care costs, and 32% expressed 
concern about the cost of medical care. Patients cal-
culated the costs of food, time, and missed work as 
equaling about $300, Levin said.

“This is an opportunity to restructure preopera-
tive requirements to decrease the burden on patients 
while maintaining superb patient care,” the inves-
tigators said. “While our institution is inside the 
VA system in Salt Lake City, these points likely 
apply to patients outside the VA system, especially 
in rural areas.” ■
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Reducing burden on veterans 
undergoing cataract surgery
Streamlining preoperative process can offer some relief during stressful time
By Lynda Charters; Reviewed by Ariana Levin, MD
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ICLs: Investigvators are finding 
robust and stable results over long term
Physicians often use lenses due to abnormal corneal topography or high myopia
By Lynda Charters; Reviewed by Kyle T. Packer, MD

POSTERIOR CHAMBER IMPLANTA-
TION of implantablecollamer lenses (ICLs) pro-
vided robust, stable results in a young population 
during an 11-year period. Most of the data are sig-
nificant out to 8 years of follow-up, according to 

Kyle T. Packer, MD, who is with the US Army and 
practicing in Hanover, New Hampshire.

The results were garnered from a retrospective 
longitudinal study of 3004 eyes implanted with the 
ICLs at a US military treatment facility from 2008 

to 2019. All patients underwent standard refractive 
procedures and measurements preoperatively and 
postoperatively.  

The median patient age was 25 years; 67% of 
Continues on page 23 : ICLs
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patients were men. The median baseline spheri-
cal equivalent (SE) was –5.87 D. 

Packer reported that the mean SE turned slightly 
myopic over the first 7 years postoperatively. The 
mean uncorrected visual acuity (UCVA) exceeded 
20/25 and the mean best-corrected visual acuity 
(BCVA) exceeded 20/20 in all patients out to post-
operative year 7. 

ICLs were implanted in patients because of the 
presence of abnormal topography or moderate or 
high levels of myopia.

A comparison of the preoperative and postop-
erative BCVA showed that about 40% of patients 
had a gain of a minimum of 1 line of BCVA dur-

ing the first year after implantation, indicating the 
safety of the ICLs. 

The endothelial cell count decreased over time 
postoperatively compared with the baseline, which 
resulted in a significant overall decrease of 14.4% 
from baseline to the 5-year time point. Patients 
had a significant increase in the IOP to the 1-year 
time point, and decreased from years 2 through 8.

The vault was estimated as a percentage of the 
corneal thickness. Low vaults were defined as less 
than 50% of the corneal thickness, ideal vaults 
from 51% to 200%, and high vaults over 200%. In 
this patient population, most vaults were consid-
ered ideal. 

“The trend over time was a decrease in the vault 
size, especially after year 7, with no vault size over 
157% of the corneal thickness,” Packer said.

Adverse events occurred in 1.2% during the 
11-year follow-up, which included the formation 

of visually relevant cataracts, glaucoma, retinal 
detachment, and traumatic incision opening. The 
ICLs were removed in 4.5% of eyes in most cases 
because of low vaults.

The main takeaways from this study were the fol-
lowing: (1) ICLs were implanted because of abnor-
mal corneal topography or high myopia; (2) refrac-
tive results associated with the ICLs were robust 
and stable during the long-term follow-up;  (3) 
vault size decreased over time, which suggested 
an increased risk of cataract formation after 7 years; 
(4) a decrease in the mean endothelial cell count 
of about 14.4% at the fifth postoperative year sug-
gested that another study is needed to assess the 
long-term clinical significance. ■

Rejuvenation of outflow system:  
The time has come for procedure
Goniotomy-viscodilation cataract surgery controls IOP without medications
By Lynda Charters

A HYBRID MINIMALLY invasive glaucoma 
surgery, dual-blade goniotomy and direct viscodila-
tion of the collector channels with cataract surgery, 
effectively rejuvenates the outflow system that results 
in a dramatic increase in the number of eyes that do 
not require anti-glaucoma medications. 

“The trabecular meshwork and collector channels 
are the conventional outflow pathway that is respon-
sible for at least 50% of outflow resistance,” said 
Linda Burk, MD, clinical professor of ophthalmol-
ogy at the University of Texas Southwestern Medical 
School in Dallas. “The question is: Can this pathway 
be rejuvenated?” 

P A R A L L E L  D E C I S I O N S
During consideration of an improved procedure, she 
described that the Kahook Dual Blade (New World 
Medical) can cut parallel incisions, minimize col-
lateral damage, and does not leave trabecular mesh-
work leaflets in its wake that can lead to fibrosis. 
Burk noted that her previous trabecular meshwork 
specimens were characterized by loss of cells and 
collagen deposits.

Burk’s search for the improved procedure led to 
the combination procedure that included removal 
of the trabecular meshwork with use of the Kahook 
Dual Blade, which resulted in direct viscodilation 
of the collector channels and decreased hyphemas.

I N N O V A T I V E  T E C H N I Q U E
In this innovative technique, Burk uses the dual 
blade to “glide along” Schlemm’s canal to remove 
the trabecular meshwork. She adjusts the lens to 
open more of the canal. Generally, the trabecular 
meshwork comes out on the dual blade. Healon is 
injected to define the canal by holding the cannula 
snuggly against the back wall as more Healon is 
injected. At this point, Schlemm’s canal is now a 
“clean gutter.” The anterior chamber Healon and 
any residual debris then is removed. She explained 
that lowering the intraocular pressure (IOP) allows 
blood to backflow into the anterior chamber and 
demonstrate that Schlemm’s canal is open. Filling 
the anterior chamber with balanced saline solution 
shows the episcleral fluid wave.

Burk reported the 18-months results of this proce-
dure in 120 eyes 1 year after the procedure. Half of 
the patients had moderate to severe glaucoma, and 
a third had undergone a previous glaucoma surgery. 
The mean baseline IOP of 18.8 mm Hg decreased to 
16.2 mm Hg at 18 months; 85% of patients achieved 
this result without the use of medications. 

The results showed that 94% had an IOP of 21 mm 
Hg or lower, and 42% had 15 mm Hg or lower. The 
reduction in the overall use of medications was sig-
nificant, with a saving of $84,000 in the first year, 
according to Burk.

“Even patients with advanced glaucoma used no 
medications, that is, 48% at 3 months and 45% at 
12 months,” she said, adding that in the presence of 
advanced glaucoma the outflow system was thought 
to be irreversibly damaged.  “The outflow system 
can be rejuvenated in advanced glaucoma.”

An advantage of the procedure under discussion 
is that it is repeatable, which was done in 4 eyes at 
15 months after the initial procedure and then again 
8 months later. Three of the patients did not require 
medications at 2 years. 

C O N C L U S I O N
Burk concluded that combined goniotomy and visco-
dilation allows access to diseased tissue by removing 
the trabecular meshwork and access to and visco-
dilation of multiple connector channels. 

“Goniotomy is easily combined with cataract sur-
gery and has a low complication rate and fast recov-
ery,” she said. “Cleaning the gutter and power wash-
ing the downspouts is a safe and effective way to 
rejuvenate the conventional outflow pathway, reduce 
the financial burden, and improve compliance. It’s 
time to rejuvenate the outflow system.” ■

LINDA BURK, MD
e: aphillips@dallaseyeandear.com
Burk has no financial interest in this subject matter.
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N
ovel high-resolution imaging-based 
IOL power calculation formulas that 
take into account total corneal power 
measurements and the differential 
effect of corneal laser refractive sur-
gery on anterior and posterior corneal 
curvature aim to improve refractive 

accuracy in eyes with a history of LASI or PRK. 
However, findings from a retrospective clinical 

cohort study of 170 postmyopic LASIK eyes showed 
that, when comparing IOL power predictive accuracy, 
the Pentacam Scheimpflug camera-based Potvin-Hill 
and spectral-domain optical coherence tomography 
(OCT)–based True-K formulas did not necessarily 
outperform other select formulas available on the 
American Society of Cataract and Refractive Surgery 
(ASCRS) IOL calculator. 

The research was conducted by Neeraj S. Chawla, 
BS, a medical student at the University of Illinois 
at Chicago, and Navaneet S. Borisuth, MD, PhD, 
who is in private practice at Virdi Eye Clinic, with 3 
locations in Illinois and Iowa. Chawla presented the 
findings at the 2020 ASCRS virtual annual meeting. 

“Potential limitations of our study included a lack 
of complete historical LASIK data, as 
well as sample size,” he said. “There-
fore, we believe future studies should 
continue to explore the Scheimpflug 
camera-based and OCT-based formulas 
using larger patient populations [and] 
tighter experimental conditions, as 
well as various subgroup analyses.”

Borisuth noted that further inves-
tigation may determine the degree 
and specific conditions in which 
these imaging-based formulas will 
improve patient outcomes from cat-
aract surgery. 

“The Potvin-Hill and OCT True-K 
formulas confer a theoretical advan-
tage based on their advanced imaging 
techniques that incorporate total cor-
neal power,” he said. “For example, 
the Pentacam rotating Scheimpflug 
camera may be specifically useful when planning 
for astigmatic correction in postmyopic LASIK eyes.”

Patients included in the study were operated on by 
Borisuth, with consideration of post-myopic LASIK 

eyes receiving monofocal, toric, or extended-depth 
of focus IOL implants. Eyes with concurrent corneal 
or retinal pathology were excluded from the study. 
Postoperatively, 81.6% and 91.1% of eyes fell within 

± 0.5 D and ± 1.0 D of target pre-
dicted refraction, respectively, there-
fore indicating “generally favorable” 
surgical outcomes. 

IOL power formula predictive accu-
racy was determined using postopera-
tive refractive data to back-calculate 
optimum IOL powers and absolute 
prediction errors. 

The formulas analyzed included 
the Scheimpflug camera-based Pot-
vin-Hill and spectral-domain OCT-
based True-K, as well as other con-
ventionally available formulas of the 
ASCRS IOL calculator. These included 
the Barrett True-K, Barrett True-K 
no-history, Masket, Modified Mas-
ket, Shammas, Haigis-L, and ASCRS 
Average formulas.  

Mean absolute prediction error 
ranged from a low of 0.40 ± 0.33 D for the Bar-
rett True-K formula to a high of 0.67 ± 0.51 D for 
the Shammas formula. Statistical analyses revealed 
that the Barrett True-K, ASCRS Average, and Masket 

formulas were significantly more accurate than the 
OCT True-K and Shammas formulas only. No other 
statistically significant differences were derived. 

Additional subanalyses assessed directional rela-
tionships between predictive error of the imaging-
based formulas with axial length and optimum IOL 
power. These analyses found that the accuracy of 
the Potvin-Hill formula improved with increasing 
axial length and decreasing optimum IOL power, 
whereas the OCT True-K formula was most accu-
rate for midrange axial length and midrange opti-
mum IOL power.

“The Potvin-Hill formula typically underpredicted 
optimum IOL power, [whereas] the OCT-based for-
mula did not show directionality,” Chawla said. ■

Investigators challenge       
IOL power calculations
Study finds imaging-based formulas are less accurate in post-myopic LASIK eyes
By Cheryl Guttman Krader, BS, Pharm; Reviewed by Neeraj S. Chawla, BS

NEERAJ S. CHAWLA, BS  
e: nchawla2@uic.edu
Chawla has no financial disclosures related to this content. He recently started his third-
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University in 2018 with a degree in neuroscience and behavioral biology.

NAVANEET S. BORISUTH, MD, PHD  
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 ◗ In a retrospective 
study of 170 post-
myopic LASIK eyes 
undergoing cataract 
surgery, the Barrett 
True-K, Masket, and 
average result from 
the ASCRS online 
calculator offered 
comparable predictive 
accuracy with a 
Scheimpflug camera-
based formula and 
outperformed an OCT-
based formula. 

TAKE-HOME 

IOL Formulas Compared
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DIABETIC RETINOPATHY  
(DR) Teleretinal screenings are less 
costly than office visits and help pre-
serve vision. The screening can be 
performed in primary-care practices 
and may improve patient adherence 
to annual examinations, which his-
torically is on the low side. 

While effective in preserving vision, 
annual screening has the potential to 
increase medical costs. This expense is 
magnified because the cost of treating 
DR has increased significantly due to 

the high cost of intravitreal anti-vas-
cular endothelial growth factor anti-
VEGF, which accounted for 22% of the 
Medicare Part B total drug spending 
in 2018, according to Delaney Curran, 
a medical student at Larner College 
of Medicine at the University of Ver-
mont, Burlington. “This highlights the 
importance of controlling all costs of 
DR management,” Curran said.

In a study, Curran and colleagues 
wanted to determine how teleretinal 
screening would work in an account-

able-care organization in 
which health providers 
are incentivized to fol-
low models that improve 
the health of the popu-
lation. She said this can 
be a better care expe-
rience for patients, and 
have lower costs.

The reseearch study 
focused on three objec-
tives: (1) determining the cost of telereti-
nal screening compared with an annual 
examination taking place in an oph-
thalmology office; (2) determining the 
direct medical costs that included those 
of anti-VEGF therapy for 1 year; and (3) 
the visual impairment outcomes at 1 
year, Curran pointed out.

According to Curran, the investigators 
used software (TreeAge Pro) to com-
pare the cost-effectiveness of teleretinal 
screening with that of in-person screen-
ing. This decision-tree analysis attempts 
to model real life through probability 
analysis. In this case, the analysis would 
predict the endpoints of undetected reti-
nopathy and the diagnosed and treated 
DR for both teleretinal screening and 
in-person examinations. The outcomes 
included the average incremental costs 
and disability weight and probability 
that teleretinal screening is cost-saving 
and more effective.

The results showed that the most 
likely pathway indicated that 36% of 
patients in each intervention type will 
not attend their screening and will not 
have DR or macular edema, Curran said.

The second most likely pathway indi-
cated that 30% will undergo teleretinal 
screening and not have DR and 34% 
will undergo an in-person examination 

and will not have DR or 
macular edema.

The average annual 
costs per patient for 
teleretinal screening and 
in-person screening are, 
respectively, $230 and 
$292. On average, this 
amounts to a saving of 
$62 compared with in-
person screening and a 

cost savings 98.4% of the time. Teleretinal 
screening resulted in a lower disability 
weight 55.9% of the time. The patients 
who underwent teleretinal screening 
also had a lower average cost per per-
son when the cost of screening was less 
than $160, Curran said.

Based on the results of the study, 

teleretinal screening is a cost-saving tool 
and less expensive than screening dur-
ing an office visit. This is likely because 
teleretinal screening eliminates the need 
for more expensive in-person examina-
tion for patients who do not have DR, 
who comprise the majority of the popu-
lation. Anti-VEGF treatment is an expen-
sive component of the treatment costs; 
however, this cost will be high regard-
less of the screening method. Telereti-
nal screening also preserves vision as 
effectively as in-person examinations, 
because of only small differences in 
specificity and sensitivity.

The investigators will continue with 
their research to determine the relative 
costs and vision outcomes when both 
interventions are available. ■

Teleretinal screening: Effective, less 
costly option for diabetic retinopathy
Process eliminates need for expensive in-person examination of patients without DR
By Lynda Charters; Reviewed by Delaney Curran

DELANEY CURRAN
e: Delaney.curran@med.uvm.edu
Curran has no financial interest in this subject matter. 

 ◗ Teleretinal screening 
is cheaper and as 
effective for detecting 
diabetic retinopathy 
and macular 
edema as in-person 
evaluations. 

TAKE-HOME 

“This highlights the importance of 
controlling all costs of DR management.”

– Delaney Curran

26

imaging
 OCTOBER 15, 2020 :: Ophthalmology Times®

©2020 Ivantis, Inc. Ivantis and Hydrus are registered trademarks  
of Ivantis, Inc. All rights reserved. IM- 0070 Rev A

CAUTION: Federal law restricts this device to sale by or on the order of a physician.
INDICATIONS FOR USE: The Hydrus Microstent is indicated for use in conjunction with cataract surgery 
for the reduction of intraocular pressure (IOP) in adult patients with mild to moderate primary open-angle 
glaucoma (POAG). CONTRAINDICATIONS: The Hydrus Microstent is contraindicated under the following 
circumstances or conditions: (1) In eyes with angle closure glaucoma; and (2) In eyes with traumatic, 
malignant, uveitic, or neovascular glaucoma or discernible congenital anomalies of the anterior chamber 
(AC) angle. WARNINGS: Clear media for adequate visualization is required. Conditions such as corneal 
haze, corneal opacity or other conditions may inhibit gonioscopic view of the intended implant location. 
Gonioscopy should be performed prior to surgery to exclude congenital anomalies of the angle, peripheral 
anterior synechiae (PAS), angle closure, rubeosis and any other angle abnormalities that could lead to 
improper placement of the stent and pose a hazard. PRECAUTIONS: The surgeon should monitor the 
patient postoperatively for proper maintenance of intraocular pressure. The safety and effectiveness of the 
Hydrus Microstent has not been established as an alternative to the primary treatment of glaucoma with 
medications, in patients 21 years or younger, eyes with significant prior trauma, eyes with abnormal anterior 
segment, eyes with chronic inflammation, eyes with glaucoma associated with vascular disorders, eyes with 
preexisting pseudophakia, eyes with uveitic glaucoma, eyes with pseudoexfoliative or pigmentary glaucoma, 
eyes with other secondary open angle glaucoma, eyes that have undergone prior incisional glaucoma 
surgery or cilioablative procedures, eyes that have undergone argon laser trabeculoplasty (ALT), eyes with 
unmedicated IOP < 22 mm Hg or > 34 mm Hg, eyes with medicated IOP > 31 mm Hg, eyes requiring > 4 ocular 
hypotensive medications prior to surgery, in the setting of complicated cataract surgery with iatrogenic injury 
to the anterior or posterior segment and when implantation is without concomitant cataract surgery with 
IOL implantation. The safety and effectiveness of use of more than a single Hydrus Microstent has not been 
established. ADVERSE EVENTS: Common post-operative adverse events reported in the randomized pivotal 
trial included partial or complete device obstruction (7.3%); worsening in visual field MD by > 2.5 dB compared 
with preoperative (4.3% vs 5.3% for cataract surgery alone); device malposition (1.4%); and BCVA loss of ≥ 2 
ETDRS lines ≥ 3 months (1.4% vs 1.6% for cataract surgery alone). For additional adverse event information, 
please refer to the Instructions for Use. MRI INFORMATION: The Hydrus Microstent is MR-Conditional 
meaning that the device is safe for use in a specified MR environment under specified conditions. Please see 
the Instructions for Use for complete product information. 
References: 
1. Samuelson TW, Chang DF, Marquis R, et al; HORIZON Investigators. A Schlemm canal microstent for 
intraocular pressure reduction in primary open-angle glaucoma and cataract: The HORIZON Study. 
Ophthalmology. 2019;126:29-37. 2. Vold S, Ahmed II, Craven ER, et al; CyPass Study Group. Two-Year 
COMPASS Trial Results: Supraciliary Microstenting with Phacoemulsification in Patients with Open-Angle 
Glaucoma and Cataracts. Ophthalmology. 2016;123(10):2103-2112. 3. US Food and Drug Administration. 
Summary of Safety and Effectiveness Data (SSED): Glaukos iStent® Trabecular Micro-Bypass Stent. US 
Food and Drug Administration website. https://www.accessdata.fda.gov/cdrh_docs/pdf8/P080030B.pdf. 
Published June 25, 2012. 4. US Food and Drug Administration. Summary of Safety and Effectiveness Data 
(SSED): iStent inject Trabecular Micro-Bypass System. US Food and Drug Administration website. https://
www. accessdata.fda.gov/cdrh_docs/pdf17/P170043b. pdf. Published June 21, 2018.

*Comparison based on results from individual pivotal trials (of those devices for which pivotal trials are 
available) and their respective controls and not head to head comparative studies. Other MIGS treatments 
have not been tested in pivotal trials.

†Data on file – Compared to control and includes trabeculectomy and tube shunt.



E
arly experience with the new intracam-
eral bimatoprost 10-μg implant (Durysta, 
Allergan) in clinical practice indicates 
that it is a valuable addition for treat-
ing patients with ocular hypertension 
and glaucoma, according to Savak Tey-
moorian, MD, MBA.

“Our aim in managing patients with ocular hyper-
tension and glaucoma is to control their IOP so as 
to mitigate disease progression without adversely 
affecting quality of life,” said Teymoorian, a cata-
ract and glaucoma specialist at Harvard Eye Asso-
ciates in Orange County, California.

“In deciding on our interventions to achieve that 
goal, it is necessary to balance the risks and benefits 
of each treatment option. It is clear to me that with 
its IOP-lowering efficacy and ability to address the 
drawbacks associated with topical drops, the benefits 
of the sustained-release prostaglandin significantly 
outweigh any risk associated with its administration.”

Teymoorian told Ophthalmology Times® that he 
implanted the bimatoprost product into approximately 
55 eyes within the first month of using it. The satis-
faction shared bpatients is something novel in the 
glaucoma segment of his practice and is rewarding.

“Ophthalmologists who perform cataract sur-
gery are used to seeing patients who are extremely 
happy because of the outcomes of 
their procedure, but gratification is 
rare among patients being treated 
for glaucoma. The recipients of the 
bimatoprost implant, however, are 
extremely happy because they have 
been able to eliminate or reduce their 
topical medications and the incon-
venience, [adverse] effects, and cost 
associated with their use,” he said.

A D D R E S S I N G  A 
M A J O R  O B S T A C L E

Adherence with topical medications 
is well recognized as a key barrier to 
successful management of glaucoma. 
The issues underlying Adherence are multifaceted, 
Teymoorian said.

“Noncompliance can occur because of a plethora 
of factors. Some patients do not get their prescrip-
tion filled, some don’t remember to use their medi-
cations, and some do not instill them properly,” he 
explained.

“The ability to take the responsibility for treatment 
away from the patient is one of the reasons why the 

minimally invasive glaucoma proce-
dures have done so well. The value 
of the bimatoprost implant is similar 
in that regard,” he added. 

The ability to reduce ocular surface 
toxicity from topical drops is another 
benefit of the bimatoprost implant. 

“Minimizing or eliminating the 
number of topical medications a 
patient is using allows the ocular 
surface condition to improve. As a 
result, patients are more comfortable, 
their vision is better, and they can 
also eliminate or reduce their need for 
artificial tears and any other medica-
tions that they are using to manage 

dry eye signs and symptoms,” he said.

P A T I E N T  S E L E C T I O N
Patients who are on topical medications for IOP-
lowering, regardless of where they are on the con-
tinuum of glaucoma severity, may be considered as 
candidates for the bimatoprost implant. However, 
Teymoorian noted that so far he has selected patients 
who are taking a topical prostaglandin analogue and 
who are pseudophakic in particular because they 
will likely have a deep anterior chamber, enabling 
safe and proper placement of the implant, and cata-
ract development will not be an issue.

“My accumulating experience with the product 
is reinforcing its efficacy, safety, and benefits. The 
more I see how it allows me to discontinue all or 
some topical medications and how happy patients 
are, the more I am willing to offer the implant to 
patients,” he explained. 

P R O C E D U R E  L O G I S T I C S 
A N D  F O L L O W - U P

The implantation procedure should be done with the 
eye topically anesthetized and under aseptic condi-
tions. Depending on their comfort level and facility, 
clinicians can choose to perform the procedure ei-
ther in a surgery center using an operating micro-
scope, or a slit lamp in an in-office procedure room.

When injecting the bimatoprost implant in the 

Sustained release helps mitigate disease progression without impacting quality of life
By Cheryl Guttman Krader, BS, Pharm; Reviewed by Savak Teymoorian, MD, MBA

 ◗ Early clinical 
experience with the 
new intracameral 
bimatoprost 10-μg 
implant is consistent 
with clinical 
trial experience 
demonstrating its 
efficacy and safety for 
lowering IOP. 
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Long-acting prostaglandin implant 
creating shift in IOP-lowering therapy

Continues on page 28 : Therapy

 Adherence with topical medications is a key barrier 
to successful management of glaucoma.

 (Photo courtesy of Savak Teymoorian, MD)
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surgery center where the patient is lying under the 
microscope, Teymoorian said he has the patient’s 
head tilted up at about 30° and asks the patient to 
sit up immediately after the injection as these posi-
tions promote settling of the implant into its targeted 
location in the inferior angle. 

The procedures have gone smoothly.
“It has been remarkable to me that as soon as the 

injection is done, patients note how easy it seemed, 
tell me that they felt nothing, and ask when can 
they have the second eye procedure,” Teymoorian 
said. “I take these as signs that the procedure is 
well tolerated. The key is to make sure the patient 
is comfortable.”

Changes to existing topical medications and sched-
uling of the first postinjection follow-up visit are 
individualized, taking into account medication bur-
den and glaucoma severity. Patients on a topical 
prostaglandin alone or a topical prostaglandin plus 
one adjunctive medication whose IOP has been well 
controlled may have both agents discontinued if 
they have mild-to-moderate glaucoma, and they will 

likely be asked to return 7 to 10 days postinjection. 
Patients with more severe disease and on multiple 
medications are seen within a few days after the 
procedure and are weaned more slowly off exist-
ing topical drops according to the level of their IOP.

“Initially I thought the implant would be some-
thing that could simply replace a topical prosta-
glandin. However, as I treat more patients who are 
on multiple medications, I am realizing that some 
can do very well being taken off more than just the 
prostaglandin,” Teymoorian said. “The experience 
with patients who can stop multiple medications 
highlights the efficacy of the implant and also the 
problem of noncompliance for patients who are on 
topical drops. Clearly, even those individuals who 
are well intentioned may not be administering their 
medications properly.”

L O O K I N G  A H E A D
The implant is approved for one-time administra-
tion. Clinical trial experience indicates that the IOP-
lowering benefit can last from 4 months to 2 years 
or more, and research is underway to collect data 
that will support FDA approval for repeat injections. 

“Ongoing management for patients who begin to 
lose the IOP-lowering effect from the bimatoprost 
implant is something that we will need to address 

in the future,” Teymoorian said. “But while we 
think about what we might do tomorrow, we need 
to plan and execute for today. Even if I think it is 
a one-time treatment for now, I find no reason to 
hesitate using the implant in appropriate patients 
when I consider its many benefits and minimal risk.”

Anticipating the opportunity for repeat injections, 
he noted it is exciting to think that early treatment 
with the bimatoprost implant holds promise for 
preserving vision and quality of life for glaucoma 
patients over the long term. 

Teymoorian concluded that, in theory, disease 
control should be much better for patients who 
are being treated with the implant than for those 
who are on topical therapy because the implant 
ensures consistent medication delivery, while with 
topical treatment clinicians have to assume patient 
adherence.

“Consistently effective IOP control increases the 
likelihood that we will be able to slow or even halt 
glaucoma progression,” he said. ■

Surgeons generally prescribe an anti-inflamma-
tory prophylactic regimen parallel to surgery, and 
recent meta-analyses have documented a benefi-
cial effect of using a topical NSAID,” said Erichsen, 
a doctoral student in the Department of Ophthal-
mology at Rigshospitalet-Glostrup in Denmark. He 
added that several questions about inflammation 

prophylaxis require investigation.
“Based on our results, we recom-

mend that cataract surgeons con-
sider using NSAID monotherapy 
as anti-inflammatory prophylaxis 
in uncomplicated cases,” he said.

Patients with a senile cataract 
were eligible for enrollment in the 

study if they were undergoing uncomplicated sur-
gery and had no history of diabetes, uveitis, glau-
coma, retinal vein occlusion, epiretinal membrane, 
retinal detachment, or advanced age-related macu-
lar degeneration. A total of 470 patients were ran-
domly selected in 5 equal groups to receive topical 
prednisolone and ketorolac started 3 days preoper-
atively, topical prednisolone and ketorolac started 
on the day of surgery, ketorolac started 3 days pre-
operatively, ketorolac started on the day of surgery, 
or a sub-Tenon depot of dexamethasone 2 mg/0.5 
mL. All topical drops were to be administered 3 
times daily and continued for 21 days after surgery. 

After random selection, 14 patients were excluded, 
and 438 completed follow-up to the primary end 
point visit at postoperative day 3. The mean age of 
the 456 patients included in the baseline data analy-
sis was 72 years, and almost two-thirds of the par-
ticipants were women.

The primary outcome assessed change from base-
line in anterior chamber flare measured on undi-
lated pupils using a flare photometer 
(Kowa FM-600, Kowa Company). For 
statistical analyses, the group that 
received the combination topical regi-
men started preoperatively was used 
as the control group. 

Median flare was 10.1 photon 
counts per millisecond at baseline 
in all groups, and it increased signifi-
cantly at postop day 3 in all groups. 
The greatest rise occurred in the 
dropless group, and the difference 
in change from baseline compared 
with the control group was statis-
tically significant only in the drop-
less group. 

“As another interesting result, we 
found that only a few patients in the topical treatment 
groups [1.1%-3.4%] needed additional intervention to 
control inflammation, whereas more than one-third 
of patients in the dropless group needed rescue anti-
inflammatory treatment,” Erichsen said. “Minimiz-
ing the need for topical drops is desirable in older 
patients who may struggle with administration, but 
the dropless approach using the sub-Tenon injec-

tion did not seem effective for achieving that goal.” 
Anterior chamber cell count at postop day 3 was 

investigated as a secondary outcome measure. The 
mean value was 3.4 in the control group, ranged 
from 3.8 to 4.1 in the 3 other topical regimen groups, 
and was 5.5 in the dropless group. Again, Erichsen 
noted that the only the difference between the drop-
less and control groups was statistically significant.

Postop day 3 logMAR visual acu-
ity measured with Early Treatment 
Diabetic Retinopathy Study charts 
was also evaluated as a secondary 
end point. 

The results showed no significant 
differences between groups. 

Intraocular pressure, another sec-
ondary outcome measure, was found 
to decrease significantly after cata-
ract surgery in all groups. However, 
the drop was significantly less in the 
combination treatment groups that 
received a topical steroid compared 
with those receiving a topical NSAID 
alone and the dropless group.

Erichsen initially made his pre-
sentation at the virtual Association for Research in 
Vision and Ophthalmology 2020 annual meeting. ■

JESPER HØIBERG ERICHSEN, MD 
e: jesper.hoeiberg.erichsen@regionh.dk
Neither Erichsen nor any of his coauthors has any relevant financial interests to disclose. 

 ◗ A randomized trial 
of inflammation 
control after cataract 
surgery investigated 
the efficacy and 
safety of adding a 
steroid to an NSAID, 
starting treatment 
preoperatively, and 
taking a dropless 
approach.
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any optic disc abnormality, the accuracy was 91.8%. 
The study’s authors concluded that this model was 

most useful for identifying any optic disc abnormal-
ity and could be used in emergency departments or 
neurosurgery clinics to rule out papilledema without 
consulting with ophthalmology, Chang recounted.

E Y E  T R A C K I N G
In an eye-tracking system, while a patient is viewing 
a visual stimulus on a computer monitor, an infra-
red camera records the corneal and pupillary light 

reflexes from each eye, which enables 
the direction of gaze to be calculated 
at any time point with high spatial 
and temporal resolution, she said. 

Eye tracking has been studied to 
assess vision in nonverbal patients, 
eg, pediatric patients, those who are 
impaired neurologically, and those 
with developmental disorders. Its capa-
bilities in visual rehabilitation and 
for measuring the degree of strabis-
mus also have been assessed. Chang 
focused on children with cortical visual 
impairment (CVI), ie, vision loss due to damage to the 
post-geniculate visual pathways in the brain. 

“This is the most common cause of pediatric visual 

impairment in the US and developed 
countries,” she said. 

CVI risk factors include prematu-
rity, hydrocephalus, seizures, hypoxic 
ischemic encephalopathy, and other 
neurologic conditions.

Children with CVI have visual def-
icits that may differ from children 
with ocular causes of visual impair-
ment. For example, CVI causes more 
difficulty with low contrast; motion 
sensitivity may be spared in some 
children with CVI; and when in envi-

ronments that are visually complex, children with 
CVI may have more difficulty seeing, she explained.

A
n artificial intelligence (AI)-based tele-
medicine platform for screening and 
early diagnosis of age-related macular 
degeneration (AMD) has been validated 
in a prospective trial, said Sharmina 
Alauddin, MD, at the 2020 Associa-
tion for Research in Vision and Oph-

thalmology (ARVO) virtual meeting. 
The deep learning algorithm’s (iPre-

dict.health, iHealthScreen Inc USA) 
performance for classifying fundus 
images was evaluated using the grad-
ings from expert human readers as 
the reference standard. The analyses 
showed that the AI-based platform 
had 88.67% accuracy, 86.57% sensi-
tivity, and 90.36% specificity.

“The results of our trial show that 
the tool is now ready for clinical use 
and potential deployment for remote 
telemedical use,” said Alauddin, a 
clinical research associate at the New 
York Eye and Ear Infirmary of Mount 
Sinai, New York, New York.

Alauddin and colleagues investi-
gated the AI-based system’s perfor-
mance in detecting and stratifying 
severity of AMD as a means of facili-

tating early diagnosis to improve patient prognosis.
“It is well known that AMD is a major cause of 

blindness among adults aged 50 years and older 
in developed countries,” Alauddin said. “If we are 
able to diagnose AMD by screening in any clinical 
setting, we could start treating it early and thereby 
reduce the number of patients who become blind 

from their disease.”
The deep learning algorithm was 

originally developed and tested using 
images from the Age-Related Eye Dis-
ease Study (AREDS). 

“A deep learning algorithm teaches 
itself from massive datasets through 
artificial and neural networks. It mim-
ics how our brain works to solve prob-
lems,” Alauddin said.

The validation study was performed 
using prospectively acquired, color 
fundus images obtained from 160 non-
dilated patients aged 50 years and 
older seen in New York Eye and Ear 
Infirmary-affiliated eye clinics. 

After excluding patients who had 
another type of retinal degeneration, 
prior retinal surgery, diabetic retinop-
athy, or macular edema and images 
with poor quality, images from 290 

eyes of 150 subjects were included in the analysis.
Based on the worst eye, patients were automati-

cally classified by the software as referable AMD or 
nonreferable AMD. Referable AMD included inter-
mediate AMD (drusen >125 μm and/or pigmentary 
abnormalities) and late AMD (geographic atrophy 
or neovascularization) while the nonreferable class 
included eyes with a normal macula or early AMD 
(drusen >63 to ≤125 μm). In addition, each image 
was independently reviewed and graded by two oph-
thalmologists. The performance of the AI-based sys-
tem was evaluated by comparing its results with 
those of the expert human graders. 

After adjudication of grading discrepancies, 66 
images were classified as referable and 84 images as 
nonreferable. The AI-based program correctly iden-
tified 58 images of intermediate and advanced AMD 
and 75 images that were normal or early AMD.

The investigators believe that for public health 
service, it is both warranted and feasible to create a 
more comprehensive, fully effective system trained 
on other retinal pathologies.■

Deep learning algorithm proven 
accurate for AMD classification
Algorithm detects, stratifies severity of disease, facilitates early diagnosis 
By Cheryl Guttman Krader, BS, Pharm; Reviewed by Sharmina Alauddin, MD  

SHARMINA ALAUDDIN, MD 
e: s.alauddin@yahoo.com
Alauddin has no relevant financial interests to disclose.

 ◗ In a validation 
testing, a deep 
learning algorithm for 
classifying nondilated 
fundus images 
demonstrated almost 
90% accuracy along 
with high sensitivity 
and specificity 
for discriminating 
between eyes with 
a normal macula or 
early age-related 
macular degeneration 
(AMD) and those with 
intermediate or late 
AMD.  
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 ◗ Combining eye 
tracking and artificial 
intelligence will 
provide important 
information for 
treating children 
with cortical visual 
impairment. 

TAKE-HOME ARTIFICIAL INTELLIGENCE
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“Having an understanding of these unique visual 
deficits is important when guiding therapy. We know 
that these patients have the capacity to improve 
over time, but the factors that drive improvement 
are unclear,” Chang said. 

Visual stimulation therapy is widely used, but no 
controlled trials have been conducted to assess the 
efficacy of visual stimulation.

“Establishment of an objective method for assessing 
visual stimulation (and other therapies) is important 
for pediatric patients with CVI,” she emphasized.

E V A L U A T I N G  C V I  W I T H  E Y E 
T R A C K I N G  A N D  A I

Chang demonstrated patterns of fixation in chil-
dren with CVI using these technologies. A child 
who served as a control was seen to be fixating on 
a baby’s eyes and hands in a brightly colored photo 
of that baby in a ball pit. In contrast, a child with 
CVI was seen to be fixating mostly on the brightly 
colored balls with fewer fixations on the baby’s face 
in the same photo. 

“The child with CVI appears to prefer looking at 
bright colors rather than faces,” she commented. 

Problems with low contrast were demonstrated 
in a second substantially darker photo in which a 
child with CVI fixated only once on a low-contrast 
object (bird) compared with a normal child who 
focused numerous times on a low-contrast human 
face in addition to the bird.

Another type of visual deficit was demonstrated 
in a photo with a highly complex background in 
which a child with normal vision had many fix-
ation points in contrast to a child with CVI who 
had no fixation points within the complex image; 
the child with CVI had many more fixation points 
when the picture was significantly simplified with 
a plain background. “These findings demonstrate 
the crowding effect in CVI, in which vision is wors-
ened by visually complex scenes and distractors,” 
Chang explained. 

Without machine learning, Chang and associates 
were able to do simple analysis to determine that 
children with CVI had several visual deficits com-
pared to controls, such as decreased contrast sen-
sitivity and increased saccadic latency. The inves-
tigators will use AI combined with eye tracking to 
identify other visual and oculomotor abnormalities, 
and potentially identify new deficits specific to CVI.

“The model will help determine the relative impor-
tance of various features such as color, background, 
faces, motion, and contrast, among others, in facili-
tating vision in children with CVI,” she said.

Any information gained from such an analysis 
will help identify therapeutic targets and features 
that can be used to monitor disease severity and 
treatment efficacy.

“AI is a powerful tool with the potential to auto-
mate image analysis for neuro-ophthalmic condi-

tions. Eye tracking facilitates visual assessment in 
nonverbal individuals, including children with CVI,” 
Chang concluded. ■
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Internet advertisements of 
stem cell therapies raising red flags
Patient counseling, increased FDA regulation are key components for ensuring safety
By Lynda Charters; Reviewed by Ajay E. Kuriyan, MD, MS

P
atients may have been blinded or ex-
perienced retinal detachments after 
treatment with advertised stem cell 
therapies, such as intravitreal injec-
tions of autologous stem cells, that are 
not FDA-approved for many ocular dis-
eases across the US and that were mar-

keted directly to patients. 
Ajay E. Kuriyan, MD, MS, and 

colleagues had previously iden-
tified 40 such businesses with 
70 clinics in the US that adver-
tise these treatments directly to 
patients. He said the FDA began 
to issue permanent injunctions 
against these companies, including 
US Stem Cell Clinic, LLC, US Stem 

Cell Inc, and the Cell Surgical Network Corp. He is 
from Mid Atlantic Retina and The Retina Serivce, 
Wills Eye Hospital. He is an assistant professor of 
ophthalmology at Sidney Kimmel Medical College, 
Thomas Jefferson University.

The FDA has regulatory authority over such 
companies and, since June 2019, has been issu-
ing orders to prevent them from developing or dis-
tributing stromal vascular fraction products that 
are not FDA-approved, Kuriyan said. 

In view of such activity, Adam Ross-Hirsch, MD, 
and colleagues set out to determine the scope of 
US-based businesses’ advertising and administer-
ing of cell therapy for ocular diseases, by looking at 
the businesses’ websites to see what has changed 
since the investigators first published their find-
ings in 2017.1 The investigators identified these 
businesses by searching the internet using spe-
cific keywords, such as clinic locations, adver-
tised ocular diseases, types of cell therapy offered, 
routes of administration, affiliation with certified 
physicians, safety language, and treatment costs.

R E S U L T S
The analysis showed that 13 companies had re-
moved their advertisements related to ocular dis-
eases, and 6 discontinued their URLs. Despite 
these findings, the total number of compa-
nies promoting treatment remained almost 
the same as in the first study. A total of 39 
businesses with 62 clinics were identified 
by August 2019; 14 of these and 20 clin-

ics were newly identified, Ross-Hirsch reported.
Most of the clinics were in Texas (n=12), Cali-

fornia (n=11), Florida (n=10), and Illinois (n=10). 
When the investigators compared 
these numbers of clinics with those 
previously identified, the number in 
California decreased 48% and the 
total in Texas more than doubled, 
he said.

Thirty of the 39 companies reported 
that they were affiliated with at least 
1 certified physician. Six businesses 
claimed to be associated with ongo-
ing clinical trials; however, only 2 
were registered on clinicaltrials.gov.

Most of the identified companies 
did not list their treatment fees; of 
the 4 that did, the costs ranged from $4,000 to 
$12,000 per treatment. Consultation fees ranged 
from $350 to $800 when they were listed.

“All businesses marketed treatments for ocular 
diseases that included age-related macular degen-
eration [AMD], optic neuritis, retinitis pigmentosa 
[RP], diabetic retinopathy, and glaucoma,” Ross-
Hirsch said. Most claimed to be able to treat AMD 
followed by RP.

The cell therapies most often advertised were 
autologous adipose-derived stem cells followed by 
autologous bone marrow-derived stem cells, which 
was similar to the previous study’s findings.

Kuriyan said, “These websites contained various 
claims regarding the safety and the FDA, but the 
language contained variable and vague claims about 
the safety of the various 
cell therapies.” Exam-
ples of the language 
included the follow-
ing: not approved 

or evaluated by the FDA; participation in patient-
funded clinical research; use of FDA- or institutional 
review board-approved equipment and/or protocols 

for cell isolation; and use of FDA 
guidelines for minimally manipu-
lated same-day procedures intended 
for homologous use. 

F D A  R E G U L A T I O N
Ten companies did not mention the 
FDA, while other claims included 
that the advertised therapies were 
“safe under FDA regulation” and “no 
knowledge in the current literature 
of serious harm transpiring due to 
the use of these products,” he said.

“These companies identified in 
the study have the potential to leverage a façade of 
scientific legitimacy to capitalize on patients’ under-
standable desperation for effective sight-restoring 
therapies. Stem cell therapy is an area of active, 
intense, and scientifically rigorous research. In the 
future, it may safely and effectively treat a number 
of ocular conditions,” Kuriyan said. 

These companies persist despite the absence of 
high-quality evidence of the efficacy of the treat-
ment, FDA approval of the procedures, increasing 
regulatory oversight and legal action against some 
of these companies, and evidence of severe vision 
loss as a result of the procedures. 

Based on these findings, the investigators con-
cluded that these companies persist in their US-

 ◗ As internet 
advertisements of 
stem cell therapies 
become more 
pervasive, patient 
counseling about 
ocular treatments not 
approved by the FDA 
is mandatory.

TAKE-HOME 

Kuriyan

Continues on page 33 : Red flag
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based direct-to-patient marketing of stem 
cell therapies for ocular diseases. 

Ross-Hirsch emphasized the importance 
of both counseling by ophthalmologists and 
optometrists for patients as a safeguard against 
these companies and as stem cell therapies 
undergo trials and possibly evidence-based 
regulatory oversight. ■
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THE NEW GENERATION of genetic 
mapping provides more information about 
retinitis pigmentosa (RP), which should help 
identify new treatment approaches. A recent 
study showed that patients with an identi-
fied pathogenic variant had lower visual acu-
ity (VA) levels that were associated with the 
length of the inner segment/outer segment 
(IS/OS) junction. 

Investigators conducted a retrospective, 
observational case study to determine the 
ocular characteristics and genes affected in 
patients with a clinical diagnosis of RP. 

Twenty-one patients who had been diag-
nosed with RP underwent a comprehensive 
ophthalmologic examination that included 
spectral-domain optical coherence tomog-
raphy to measure the central retinal thick-
ness (CRT) and the length of the foveal IS/
OS junction. Blood samples were analyzed 
for sequencing and deletion/duplication test-
ing for 248 genes, according to Agustin Loria, 
MD, a retina fellow at Valley Retina Institute 
in McAllen, Texas.

F I N D I N G S
Overall, the mean visual acuity was 1.21 log-
arithm of the minimum angle of resolution 
(logMAR), mean IOP 14.9 mm Hg, mean CRT 
232 μ, and mean IS/OS junction length 1526 μ.

The investigators identified a pathogenic 
variant in 14 of the 21 patients. The most com-
mon of these were variants in the following 
genes: the USH2A gene in 50% of patients, 
followed by ABCA4 and BBS5 in 14.2% each, 
and CDH3, CRKL, BBS10, and PDE6B in 7.14% 
each, Loria noted.

The patients were divided into groups A and 
B based on the classification of the genetic 
variant, that is, group A, those with a patho-
genic variant, and group B with an uncertain 
significance variant, he explained.

In group A, the mean VA was 1.47 log-
MAR, IOP 13 mm Hg, CRT 226.1 μ, and IS/
OS junction length 683.86 μ. In group B, the 
respective values were 1.18 logMAR, 15 mm 
Hg, 236.46 μ, and 1577.63 μ.

“Even though not all the patients had patho-
genic variants, all of them demonstrated typi-
cal phenotypic and clinical findings associated 
with retinitis pigmentosa,” Loria concluded. 
“We found that patients with pathogenic vari-
ants had lower VA that was correlated with 
the length of the IS/OS junction.” 

Future studies with more patients are needed 
to confirm these results, Loria noted. ■

Study: Some RP abnormalities 
are linked with lower visual acuity
Patients with pathogenic variants experience  
lower VA tied to length of IS/OS junction
By Lynda Charters; Reviewed by J. Fernando Arevalo, MD

AGUSTIN LORIA, MD
e: aloria@vritx.com
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T
he visual outcomes of the SMILE Xtra 
(Carl Zeiss Meditec) study of small-inci-
sion lenticule extraction with accelerated 
corneal crosslinking were comparable 
from 1 week to 2 years postoperatively, 
as were the safety, stability, and predict-
ability—important findings for patients 

at moderate risk of ectasia.
The study was undertaken to evaluate the long-term 

effects of the procedure in patients who had abnor-
mal topography, low residual stromal bed thickness, 
higher refractive errors, and thin preoperative corneal 
thickness, according to Sung Min Kim, MD, from 
the NUNEMISO Eye Center in Seoul, South Korea. 
Investigators wanted to determine the safety and 
clinical effect of the Xtra energy protocol in various 
patient subgroups. The study included patients who 
underwent the SMILE Xtra treatment from March 
2016 to February 2017 and had been followed for 2 
years postoperatively. The protocol included soak-
ing with a 0.25% riboflavin solution for 90 seconds, 
followed by ultraviolet A light exposure at 30 mW/
cm2 for 60 seconds. This approach provided 1.8 J/
cm2 of total energy, Kim said.

The inclusion criterion for the SMILE Xtra candi-
dates was moderate-risk patients determined based 
on the Randleman Ectasia Score System. The patients 
were divided into 4 subgroups based on their charac-
teristics: abnormal topography, low residual stromal 
bed thickness under 300 μm, high refractive errors 
exceeding -9.5 D or lenticule thickness exceeding 
130 μm, or a thin preoperative central corneal thick-
ness under 510 μm. 

Patients were excluded if they were under 18 years 
old, had keratoconus or suspected they had keratoco-
nus, had a central corneal thickness under 480 μm, 
had a residual stromal bed under 290 μm, had been 
lost to follow-up, or had undergone a reoperation. 

R E S U L T S
Included were 130 eyes of 65 patients (mean age, 26.4 
years). The mean preoperative sphere was -6.22 D, 
and the mean cylinder was -1.59 D.

“The efficacy index for the SMILE 
Xtra treatment was 1.13, which was 
comparable to that of the patients who 
underwent the SMILE procedure in 
the same clinic. Only 61% of patients 
achieved a visual acuity of 1.08 1 day 
after the procedure, but at 2 years that 
increased to 1.08 or better in 95% of 
patients,” Kim noted.

Kim noted that when the SMILE 
Xtra procedure was compared with the 
SMILE procedure, the vision on the first day postop-
eratively was significantly lower in the Xtra group; 
however, from the 1-week time point out to 2 years, 
the results of the 2 procedures were comparable. 

The safety, stability, and predictability of the Xtra 
procedure were all good. The safety index was 1.16. 
Only 1 line of vision was lost at 2 years among all 
the study patients. Two eyes were enhanced with 
PRK at 1 year; these eyes were excluded from the 
study. Finally, at the final visit at 2 years, 97.7% were 
within ± 0.05 D of the targeted refraction.

The analysis of the 4 subgroups did not find any 

significant differences in the visual recovery and 
refractive change over the 2 year course of study. 
The patients in the group characterized by a high 
refractive error tended toward slight regression and 
lower vision at the final evaluation compared with 
the other 3 groups. However, the differences were 
not significant.

The differences in the endothelial cell counts from 
preoperatively to postoperatively were not significant 

in the entire study cohort or among 
the subgroups. 

“The Xtra corneal crosslinking did 
not result in significant endothelial 
cell loss over the long term,” Kim said.

The investigators concluded that 
with the exception of the early postop-
erative period, the SMILE Xtra treat-
ment demonstrated comparable visual 
outcomes from 1 week to 2 years. 
The safety, stability, and predictability 
also were stable. Finally, the charac-

teristics of the subgroups did not affect the clinical 
outcomes after SMILE Xtra.

“SMILE, in combination with the 1.8 J/cm2 Xtra 
protocol, seems to be an effective, safe, and predict-
able treatment strategy in patients who are at mod-
erate risk,” Kim concluded. ■

Study: Patients at moderate risk of 
ectasia stable 2 years after treatment
Investigators evaluate effects of procedure on patients with abnormal topography 
By Lynda Charters

SUNG MIN KIM, MD
e: sung.m.kim@vumc.org
Kim has no financial interest in this subject matter. 

 ◗ The SMILE Xtra 
option seems to be 
a good treatment 
strategy for patients 
at moderate risk of 
ectasia. 
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Sanford Eye Center is seeking a BC/BE Ophthalmologist to add to its current group of 5 
ophthalmologists and 3 optometrists, with one physician focusing on pediatric patients.

  Ideal candidate would be a comprehensive ophthalmologist with fellowship training in glaucoma

  Call is 1:5

  Work 4.5 days per week
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  Excellent retention incentive & relocation allowance
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of a community twice its size such as fine dining, shopping, arts, sports and nightlife.

Check us out at practice.sanfordhealth.org
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(605) 328-6993 or (866) 312-3907 or email: debra.salava@sanfordhealth.org

Ready to reach
ophthalmologists?
Joanna Shippoli • Advertising
(440) 891-2615 • jshippoli@mjhlifesciences.com

SOUTH DAKOTA

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Our audience.

ADVERTISE TODAY!
Reach highly-targeted, market-specific business professionals, industry experts and prospects by placing your ad here!

https://www.sanfordhealth.org/physician-opportunities/openings


optic reliefoptic relief
OCTOBER 15, 2020 :: Ophthalmology Times®

OPHTHALMOLOGY TIMES® (Print ISSN 
0193-032X, Digital ISSN 2150-7333) is 
published semimonthly except for one 
issue in Jan, May, Aug and Dec (20 issues 
yearly) by MultiMedia Healthcare LLC,  
2 Clarke Drive, Suite 100 Cranbury, NJ 08512. 
Subscription rates: $200 for one year in the 
United States & Possessions, Canada and 
Mexico; all other countries $263 for one year. 
Pricing includes air-expedited service. Single 
copies (prepaid only): $13 in the United States & 
Possessions, Canada and Mexico; $20 all other 
countries. Back issues, if available are $25 in 
the U.S. $ Possessions; $30 in Canada and 
Mexico; $35 in all other countries. Include $6.50 

per order plus $2 per additional copy for U.S. 
postage and handling. If shipping outside the 
U.S., include an additional $10 per order plus $5 
per additional copy. Periodicals postage paid 
at Trenton, NJ 08650 and additional mailing 
offices. POSTMASTER: Please send address 
changes to OPHTHALMOLOGY TIMES®, PO Box 
457, Cranbury NJ 08512-0457. Canadian G.S.T. 
number: R-124213133RT001, Publications 
Mail Agreement Number 40612608. Return 
undeliverable Canadian addresses to: IMEX 
Global Solutions, PO Box 25542 London, ON 
N6C 6B2 CANADA. Printed in the U.S.A.

© 2020 MultiMedia Medical LLC. All rights 
reserved. No part of this publication may be 

reproduced or transmitted in any form or by 
any means, electronic or mechanical including 
by photocopy, recording, or information stor-
age and retrieval without permission in writing 
from the publisher. Authorization to photocopy 
items for internal/educational or personal use, 
or the internal/educational or personal use of 
specific clients is granted by MJH Life Sciences 
for libraries and other users registered with the 
Copyright Clearance Center, 222 Rosewood Dr. 
Danvers, MA 01923, 978-750-8400 fax 978-
646-8700 or visit http://www.copyright.com 
online. For uses beyond those listed above, 
please direct your written request to Permission 
Dept. email: etemple-morris@mmhgroup.com.

Akorn 31
www.MyAkornEyeCare.com

Allergan Limited Insert

Centervue 17
888-422-7313
www.icare-usa.com

EyePoint 13-14
833-393-7646
www.DEXYCU.com

Glaukos Cover 2, 10-11
800-452-8567
www.Glaukos.com

Ivantis 25-26
www.ivantis.com

MedEdicus Supplement
www.tinyurl.com/10tipsCME

Novartis 6-8
888-669-6682
www.Xiidra-ECP.com

Ocular Therapeutix 38, Cover 4
877-628-8998
www.dextenza.com

Oculus 29
888-519-5375
www.pentacam.com

Sun Pharmaceutical 21-22 
www.ChooseXelpros.com

TTI 33
925-553-7878
www.ttimedical.com

Advertiser Page Advertiser Page

Advertiser Index

This index is provided as an additional service. The publisher does not assume any liability for errors 
or omissions.

Artwork by Jon Carter

BRIEF SUMMARY: Please see the 
DEXTENZA Package Insert for full 
prescribing information for DEXTENZA 
(06/2019)

1 INDICATIONS AND USAGE
DEXTENZA® (dexamethasone ophthalmic 
insert) is a corticosteroid indicated for the 
treatment of ocular inflammation and pain 
following ophthalmic surgery.

4 CONTRAINDICATIONS
DEXTENZA is contraindicated in patients with 
active corneal, conjunctival or canalicular 
infections, including epithelial herpes simplex 
keratitis (dendritic keratitis), vaccinia, 
varicella; mycobacterial infections; fungal 
diseases of the eye, and dacryocystitis.

5 WARNINGS AND PRECAUTIONS

5.1 Intraocular Pressure Increase
Prolonged use of corticosteroids may result 
in glaucoma with damage to the optic nerve, 
defects in visual acuity and fields of vision. 
Steroids should be used with caution in the 
presence of glaucoma. Intraocular pressure 
should be monitored during the course of  
the treatment.

5.2 Bacterial Infection
Corticosteroids may suppress the host 
response and thus increase the hazard  
for secondary ocular infections. In acute 
purulent conditions, steroids may mask 
infection and enhance existing infection  
[see Contraindications (4)].

5.3 Viral Infections
Use of ocular steroids may prolong the 
course and may exacerbate the severity of 
many viral infections of the eye (including 
herpes simplex) [see Contraindications (4)].

5.4 Fungal Infections
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 [see 
Contraindications (4)].

5.5 Delayed Healing
The use of steroids after cataract surgery 
may delay healing and increase the incidence 
of bleb formation.

6 ADVERSE REACTIONS
The following serious adverse reactions are 
described elsewhere in the labeling:

 •  Intraocular Pressure Increase [see 
Warnings and Precautions (5.1)]

 •  Bacterial Infection [see Warnings and 
Precautions (5.2)]

 •  Viral Infection [see Warnings and 
Precautions (5.3)]

 •  Fungal Infection [see Warnings and 
Precautions (5.4)]

 •  Delayed Healing [see Warnings and 
Precautions (5.5)]

6.1 Clinical Trials Experience
Because clinical trials are conducted under 
widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug 
cannot be directly compared to rates in 
the clinical trials of another drug and may 
not reflect the rates observed in practice. 
Adverse reactions associated with ophthalmic 
steroids include elevated intraocular 
pressure, which may be associated with optic 
nerve damage, visual acuity and field defects, 
posterior subcapsular cataract formation; 
delayed wound healing; secondary ocular 
infection from pathogens including herpes 
simplex, and perforation of the globe where 
there is thinning of the cornea or sclera [see 
Warnings and Precautions (5)]. 

DEXTENZA was studied in four randomized, 
vehicle-controlled studies (n = 567). The 
mean age of the population was 68 years 

(range 35 to 87 years), 59% were female, 
and 83% were white. Forty-seven percent 
had brown iris color and 30% had blue iris 
color. The most common ocular adverse 
reactions that occurred in patients treated 
with DEXTENZA were: anterior chamber 
inflammation including iritis and iridocyclitis 
(10%); intraocular pressure increased (6%); 
visual acuity reduced (2%); cystoid macular 
edema (1%); corneal edema (1%); eye pain 
(1%) and conjunctival hyperemia (1%). 

The most common non-ocular adverse 
reaction that occurred in patients treated 
with DEXTENZA was headache (1%).

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Risk Summary
There are no adequate or well-controlled 
studies with DEXTENZA in pregnant women 
to inform a drug-associated risk for major 
birth defects and miscarriage. In animal 
reproduction studies, administration of topical 
ocular dexamethasone to pregnant mice 
and rabbits during organogenesis produced 
embryofetal lethality, cleft palate and multiple 
visceral malformations  
[see Animal Data].

Data
Animal Data
Topical ocular administration of 0.15% 
dexamethasone (0.75 mg/kg/day) on 
gestational days 10 to 13 produced 
embryofetal lethality and a high incidence 
of cleft palate in a mouse study. A daily 
dose of 0.75 mg/kg/day in the mouse is 
approximately 5 times the entire dose of 
dexamethasone in the DEXTENZA product, 
on a mg/m2 basis. In a rabbit study, 
topical ocular administration of 0.1% 
dexamethasone throughout organogenesis 
(0.36 mg /day, on gestational day 6 followed 
by 0.24 mg/day on gestational days 7-18) 
produced intestinal anomalies, intestinal 
aplasia, gastroschisis and hypoplastic 
kidneys. A daily dose of 0.24 mg/day is 
approximately 6 times the entire dose of 
dexamethasone in the DEXTENZA product,  
on a mg/m2 basis.

8.2 Lactation
Systemically administered corticosteroids 
appear in human milk and could suppress 
growth and interfere with endogenous 
corticosteroid production; however the 
systemic concentration of dexamethasone 
following administration of DEXTENZA is low 
[see Clinical Pharmacology (12.3)]. There 
is no information regarding the presence of 
DEXTENZA in human milk, the effects of the 
drug on the breastfed infant or the effects 
of the drug on milk production to inform risk 
of DEXTENZA to an infant during lactation. 
The developmental and health benefits of 
breastfeeding should be considered along 
with the mother’s clinical need for DEXTENZA 
and any potential adverse effects on the 
breastfed child from DEXTENZA.

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

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

17 PATIENT COUNSELING INFORMATION
Advise patients to consult their surgeon if 
pain, redness, or itching develops.
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WE’LL  
KEEP THE 
DOSE ON

INDICATION
DEXTENZA is a corticosteroid indicated for the treatment of 
ocular inflammation and pain following ophthalmic surgery.  

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
DEXTENZA is contraindicated in patients with active corneal, 
conjunctival or canalicular infections, including epithelial 
herpes simplex keratitis (dendritic keratitis), vaccinia, 
varicella; mycobacterial infections; fungal diseases of the 
eye, and dacryocystitis. 

WARNINGS AND PRECAUTIONS
Prolonged use of corticosteroids may result in glaucoma 
with damage to the optic nerve, defects in visual acuity and 
fields of vision. Steroids should be used with caution in 
the presence of glaucoma. Intraocular pressure should be 
monitored during treatment.
Corticosteroids may suppress the host response and thus 
increase the hazard for secondary ocular infections. In acute 
purulent conditions, steroids may mask infection and enhance 
existing infection.

Use of ocular steroids may prolong the course and may 
exacerbate the severity of many viral infections of the eye 
(including herpes simplex).
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.
Use of steroids after cataract surgery may delay healing and 
increase the incidence of bleb formation. 

ADVERSE REACTIONS
The most common ocular adverse reactions that  
occurred in patients treated with DEXTENZA were: anterior 
chamber inflammation including iritis and iridocyclitis (10%); 
intraocular pressure increased (6%); visual acuity reduced 
(2%); cystoid macular edema (1%); corneal edema (1%);  
eye pain (1%) and conjunctival hyperemia (1%).
The most common non-ocular adverse reaction that occurred 
in patients treated with DEXTENZA was headache (1%).
Please see brief summary of full Prescribing Information 
on adjacent page.

References: 1. Sawhney AS, Jarrett P, Bassett M, Blizzard C, inventors; Incept, LLC, assignee. Drug delivery through 
hydrogel plugs. US patent 8,409,606 B2. April 2, 2013. 2. DEXTENZA [package insert). Bedford. MA: Ocular 
Therapeutlx, Inc: 2019.
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DELIVERING SUSTAINED STEROID COVERAGE, 
FOR A HANDS-FREE POST-OP EXPERIENCE.1,2

DEXTENZA is designed to:
 •  Allow for physician-controlled administration1

 •  Provide preservative-free, sustained coverage for up to 30 days2

https://www.dextenza.com
https://www.dextenza.com



