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By Lynda Charters;  
Reviewed by Saya Nagori, MD

THE LANDSCAPE IN the tele-
medicine arena has changed markedly 

within a dramatically short period. In 
2015, telemedicine technology was rela-
tively uncharted, as physicians were re-
luctant to engage and many states had 
unclear rules about its use. 

Over the past year, the COVID-19 pan-
demic has significantly impacted the US 
healthcare landscape. While it is too early 
to determine the long-term impact, the 
ophthalmology industry has seen proof 
of innovation and widespread changes in 
reimbursements and service modalities. 

SURGERY
Cataract surgeons eye OR waste

CLINICAL DIAGNOSIS
A new paradigm for optic neuritis

GENE THERAPY
Elamipretide: a mitochondrial protector

IMAGING
Measures of inflammation treatment key

 OphthalmologyTimes.com

Issue  
Highlights

DEVICE TECHNOLOGY

Amid pandemic, physicians and patients have embraced technology
FUTURE LOOKS PROMISING FOR TELEMEDICINE

THERAPEUTICS

Continues on page 23 : Telemedicine

Update reduces complications
By Lynda Charters; Reviewed by Carl Regillo, MD

Consistency is 
the key to port 
delivery system
THE PORT DELIVERY SYSTEM (PDS) with ranibizumab (Lucentis, Ge-

nentech Inc.), an investigational drug delivery system designed for continuous 

long-term intravitreal drug delivery to treat neovascular age-related macular de-

generation (nAMD), was found to be safe and efficacious in the phase 3 Archway 

trial, which evaluated fixed refill exchanges done every 24 weeks compared with 

monthly injections of ranibizumab. 

Carl Regillo, MD, director of retina service at Wills Eye Hospital and a professor of 

ophthalmology at Thomas Jefferson University, Philadelphia, Pennsylvania, reported 

the trial results on behalf of the study investigators. 

D A T A  U P  T O  S E P T E M B E R  2 0 2 0
The Archway trial has 2 treatment arms: patients randomly assigned to treatment 

Continues on page 16 : Consistency
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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.

© 2020 Ocular Therapeutix, Inc. All rights reserved.  
DEXTENZA is a registered trademark of Ocular Therapeutix, Inc. PP-US-DX-0230

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.ocutx.com
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New 
beginnings
As health restrictions drop, we move on

F
or more than a year, we all have dealt with the impact of the COVID-19 

pandemic on our lives and businesses. Across the country, health restric-

tions are being lifted and normal activities are resuming. 

With a return to a new “normal,” conferences are starting to return to 

a hybrid live format. The Ophthalmology Times®  team will continue to provide 

complete coverage of events, both virtual and live. 

On the cover of this issue, we focus on cutting-edge advancements in thera-

peutics. Carl Regillo, MD, outlines the port delivery system with ranibizumab 

(Lucentis, Genentech Inc.), an investigational drug delivery system designed for 

continuous long-term intravitreal drug delivery to treat neovascular age-related 

macular degeneration. According to Regillo, it was found to be safe and effica-

cious in the phase 3 Archway trial, which evaluated fixed refill exchanges done 

every 24 weeks compared with monthly injections of ranibizumab. 

Innovation continues to drive device technology. In the wake of the COVID-19 

pandemic, telemedicine has become more widely accepted by patients. Accord-

ing to Saya Nagori, MD, that acceptance is expected to continue to grow. Since 

the onset of the COVID-19 pandemic, patients and physicians have embraced 

telemedicine, physicians have been receiving reimbursements since March 

2020, and regulatory issues are no longer problematic.

In surgery, David F. Chang, MD, discusses a recent survey of cataract sur-

geons and nurses that revealed that most are concerned about operating room 

(OR) waste and believe having more reusable products in the OR is a step in the 

right direction. Chang notes that the results suggest that much of the surgical 

waste due to the single use of everything is excessive and of unproven benefit 

for preventing endophthalmitis.

Gene therapy continues to provide advancements for ophthalmology. Jef-

frey S. Heier, MD, explains that subcutaneous administration of elamipretide 

(MTP-131; Stealth BioTherapeutics Inc) to treat noncentral geographic atrophy in 

age-related macular degeneration has been developed to restore mitochondrial 

function and morphology and offers promising potential as a treatment for geo-

graphic atrophy. 

In clinical diagnosis, Robert C. Sergott, MD, discusses the new optic neuri-

tis (ON) paradigm.  He explains that neuromyelitis optica [NMO] now may be 

diagnosed easily and quickly because of a blood test for anti–aquaporin-4 anti-

bodies. He adds that every time this happens in medicine, what were thought 

previously to be rare diseases become more commonplace.

Physicians may have a new tool for quantifying inflammation associated 

with uveitis. In our imaging content, we focus on an automated algorithm that 

has correlated the visual acuity and the National Eye Institute Visual Function 

Questionnaire-25 (NEI VFQ-25) in uveitis clinical trials as a surrogate outcome 

measure.

As health restrictions are relaxed, Ophthalmology Times® will continue to 

focus on the impact on ophthalmology and your practices. ■

Mike Hennessy Sr,  
Chairman and founder of Ophthalmology Times®’ parent company, MJH Life Sciences™

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 live forwards...
but we understand backwards”

—William James

W
hen I was a young assistant pro-
fessor (yes, that was a long, long 
time ago!), I usually operated on 
Fridays and came in on Saturdays 

to see my postoperative patients and any 
patients with corneal ulcers or other prob-
lems needing close follow-up. Often my 3 
young children would play or crawl around 
on the floor of my office while I did my 
work.

One day I was seeing one of my postop-
erative patients who was a very success-
ful businessperson about the age I am now. 
He was the archetype of the high-powered 
CEO and a friend of the president of my 
university. Happily, he had a perfect result, 
and after reviewing with him the postoper-
ative medication regimen, I asked him if he 
had any questions.

“Yes,” he said, “do you always work on 
Saturdays?” I told him that I did.

“So, do you work 6 days a week?” he 
asked, and I confirmed this was the case—
unless something urgent, like a perforated 
corneal ulcer, came in over the weekend 

requiring me to come in to glue a perfora-
tion or do surgery on Sunday. 

“Would you mind if an old man offered 
you some advice?” he asked me. I encour-
aged him to share his thoughts.

“You have these 3 beautiful children,” he 
said. “They are young now, but they will 
grow up seemingly overnight and be gone. 
When I was young like you, I worked 6 or 
7 days per week building my business and 
worried about making enough money to 
provide security for my family. As a result, 
I did not spend the time with my chil-
dren that I now wish I had. Now they are 
grown, busy with their work and families, 
and do not have much time for me. Mean-
while, I am left with more money than I 
need. Maybe you could dial back on your 
career a bit.”

I thanked him for his advice, knowing 
it was motivated by the best of intentions. 
I remember thinking that I had heard this 
plenty of times from older men. Little did 
these older folks appreciate the cost of liv-
ing in Southern California or the rapidly 
increasing college tuition bills for the chil-
dren of young parents like me. Not to men-
tion the fact that in academics, you either 
publish or perish and traveling to the major 

meetings is pretty much mandatory if you 
want to be taken seriously on the national 
or international stage.  

“These older fellows do not understand 
the pressures on today’s young profession-
als who are parents,” I thought.

It has been 30 years, and I remem-
ber this conversation as if it were yester-
day. Yes, Southern California real estate 
was (and remains) very expensive, but 
every physician can afford a decent home. 
And yes, college and professional school 
tuitions are ridiculously expensive and 
continue to rise quickly. But I and all my 
doctor friends have handled those bills as 
well, and today we all seem to have more 
funds than we really need. And now my 
children—like those of my patient—are 
grown, busy, and living in other cities.  

Because humans like me really do “live 
forward but [only come to] understand 
backwards,” today I believe my youth 
and inexperience prevented me from fully 
appreciating the wisdom in the words of 
the fathers who were a generation or two 
ahead of me. ■
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Staying current in medicine
One certainty in profession is the practice of every specialty will change throughout career 

By Heidi Moawad, MD

MEDICINE IS A constantly               
advancing field. And the advances have 
real implications and day-to-day appli-
cation when it comes to patient care.

Between discoveries that uncover 
disease risk factors to new medication 
approvals to advances in therapeu-
tic technology, the only certainty in 
medicine is that the practice of every 
specialty will change substantially 
throughout a physician’s career.

Many of the accepted diagnostic 
and treatment approaches that a doc-
tor becomes proficient at during resi-
dency will be outdated by the time 
a physician reaches mid-career. So, 
staying updated is vital.

But it can be challenging to learn 
how to apply the newest modalities to 
deliver patient care when keeping up 
with a busy practice and a busy life.

There are several efficient ways to 
stay updated in medicine through-
out your career. It may not be real-
istically possible to incorporate all 
of them but maintaining a few con-
sistent habits can keep a physician 
updated throughout the years.

C O N F E R E N C E S
Medical conferences have long been 
a place for doctors to learn about the 
latest innovations in patient care. Con-
ferences can be time consuming but 
remain a valuable way for doctors 
to obtain concentrated exposure to 
emerging diagnostic and therapeutic 
developments in medicine.

Often, physicians who have hands-
on experience will speak at medical 
symposia, discussing and demonstrat-
ing details to guide those who have not 
yet tried emerging tools in medicine.

And conferences can be a good place 
for physicians to share experiences 
with each other, gaining insights that 
might not be accessible in small com-
munity settings.

C O U R S E S
Hands-on training courses can offer 
instruction in learning new techniques. 
Some courses may be industry-spon-
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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 
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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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Pulling back the curtain on 
racial inequities in ocular health care
AAO develops task forces to evaluate academy, review outcomes in ophthalmology
By Lynda Charters; Reviewed by Tamara Fountain, MD

THE RACIAL GAP in health outcomes is well 
recognized and has been for a while. Shockingly, 
the gap between the death rates of Black and Cau-
casian Americans is so great that if all the deaths 
from the COVID-19 virus among Black Americans 
in 2020 were eliminated, it is estimated that the dif-
ference in the death rates would still be higher for 
African Americans, according to Tamara Fountain, 
MD, president of the American Academy of Oph-
thalmology (AAO).

According to Fountain, the racial disparities in 
societal institutions over and above health care, such 
as housing, education, criminal justice, and econom-
ics, are due partly to inequities that have existed for 
decades or centuries in the US. The result of these 
disparities has been the disenfranchisement of peo-
ple of minority racial backgrounds.

“Implicit bias plays a big role and this is where 
changes can be made in health care for the better,” 
she said.

Fountain described how the New York Philhar-
monic orchestra overcame its gender bias with a 
wildly simple approach. She explained that in 1960, 
the philharmonic was made up solely of white men; 
by the 1970s, the value of diversity was beginning to 
be recognized and the women’s movement began. 

But despite societal changes, men continued to be 
selected during auditions. The blind audition was 
introduced, ie, a curtain divided the judges and the 
auditioning musicians. The number of women cho-
sen skyrocketed to a 500% increase in their num-
bers in the orchestra.

Bias rears its ugly head in some surprisingly unex-
pected places, Fountain said. Pulse oximeters, for 
example, which are readily available commercially, 
may provide biased results for darker-skinned indi-
viduals. The algorithm in some oximeters is skewed 
when the device is put on a brown or black finger 
and the calibration was set to a default value for a 
white finger and found to be inaccurate, Fountain 
said. “This can have a direct effect on medical out-
comes, and it is surprising how a relatively insig-
nificant bias can creep into health care,” she said.

Moreover, Fountain also pointed out how prejudg-
ing individuals by appearance, manner of speaking, 
or skin color can result in erroneous snap judgments 
about individuals. People have implicit biases, she 
noted, adding that she has some of her own.

One time, she mistook a Black surgeon in her hos-
pital for a transport technician because up to that 

moment she had been the only Black surgeon in her 
hospital, which employed 5 Black transport techni-
cians. While most of these so-called blind spots are 
innocent, they can interfere with the best physician-
patient relationship.

H E A L T H  D I S P A R I T I E S  I N  E Y E  C A R E
Fountain cited a study that found that when Black 
men are treated by a Black doctor, they receive more 
effective care,1 showing that common cultural back-
ground and language lead to better health outcomes.

One problem in medicine is that minority ethnic 
groups—African Americans, Hispanics, and Native 
Americans—are traditionally underrepresented. Minor-
ities constitute 31% of the US population  but only 
6% of practicing ophthalmologists.2 

“This represents a pipeline problem in trying to 
get a representative slice of America as health care 
providers,” Fountain said.

Former presidential candidate and New York City 
mayor Michael Bloomberg took a step to alleviate this 
problem, committed in 2020 to donating $100 million 
to historically Black US medical schools to increase 
the graduation rate. This donation, as reported in 
The New York Times, was “meant to ease students’ 
debt and free them to serve in needy communities.”

U N D E R R E P R E S E N T E D  M I N O R I T I E S
About 5 years ago, the AAO recognized the pipeline 
problem and set out to cultivate the next generation 
of ophthalmologists through its Minority Ophthal-
mology Mentoring (MOM) program.

According to Fountain, MOM targeted medical 
students in their first 2 years of medical school and 
encouraged them to consider careers in ophthalmology.

“The students were invited to the annual meet-
ing, paired with mentors, and shown wet labs and 
the exhibit floor,” she said. “During the following 
year, the students and mentors remained in close 
contact to answer any questions about a career in 
the specialty.”

As a result of the 2-year MOM pilot, the Asso-
ciation of University Professors of Ophthalmology 
along with the AAO donated $1 million to the pro-
gram in 2016-2017. Only through continued support 
from the broader house of ophthalmology, including 
subspecialty and special-interest societies as well as 
an infusion of corporate support during the social 
justice movement, did the field of students increase 
to 50 in the 2020 class, she explained. 

“It will take time to see the fruits of this effort, 
but we are putting our faith in this program and it 
is enjoying increasing support from corporate part-
ners and other sponsors,” she said.

Another problem is that once students choose oph-
thalmology as a specialty, entry into a program is 
difficult. Ophthalmology is among the bottom 5 spe-
cialties into which the underrepresented minorities 
are accepted for residency.

A A O  E F F O R T S
The AAO has developed 2 task forces. The first is 
evaluating the AAO itself to determine if the academy 
is living up to its mission to have equal representa-
tion in leadership, committee chair structure, awards, 
and the speakers chosen for the annual meeting. 

The second task force is looking at clinical out-
comes in ophthalmology and the racial disparities 
within. To accomplish this, the AAO is using the data 
in the IRIS Registry and partnering with industry to 
mine their data. In addition to leveraging data, the 
task force will focus on access, workforce issues, and 
educational resources, with the goal of narrowing 
the racial gaps in ocular health outcomes.

Fountain summarized by noting that health 
care professionals have an individual and collec-
tive responsibility to understand the historic roots 
of contemporary health disparities3 in order to mind 
the racial gap. ■
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NIH-funded grant zeroes in on corneal 
transplants and who can donate
Investigators to determine which diabetic patients can give their corneas after death
OT Staff Report

INVESTIGATORS NOTE THAT about a 
third of the corneal transplant surgeries in the United 
States involve people with diabetes who donate their 
corneas after death.

Although the number of corneal transplants has 
continued to grow over the past decade, through 
continuous research, the medical community has 
learned that not all corneal tissue from diabetics may 
be suitable for the procedure, known as keratoplasty.

Investigators from Case Western Reserve Univer-
sity, University Hospitals and the Jaeb Center for 
Health Research have received a 5-year, $6.4 million 
grant from the National Eye Institute of the National 
Institutes of Health to determine which patients with 
diabetes can successfully donate their corneas for 
keratoplasty (and which should not).

According to Jonathan Lass, MD, the Charles I 
Thomas professor and vice chair for academic affairs 
in the Department of Ophthalmology and Visual Sci-
ences at the Case Western Reserve School of Medicine 
and director of University Hospitals Eye Institute Eye 
Image Analysis Reading Centers, it is an important 
question that needs to be addressed.

According to the investigators, the question about 
which donors are suitable takes on an increased sense 
of urgency, with recent eye-bank data suggesting 
that diabetic donors comprise 30% to 35% of the cor-
nea donor pool, a 50% to 72% increase in just over 
a decade. The numbers are rising simply because 

there are more people with diabetes in this coun-
try, said Lass, principal investigator and chair of the 
new study. And because the population is aging, so 
is demand for this kind of surgery.

N U M B E R S  I N C R E A S I N G
According to the Eye Bank Association of America, 
the number of corneal transplants nationally declined 
20% in 2020 because of the pandemic. That number 
is now recovering as elective surgeries climb back 
to pre-2020 levels.

Moreover, the number of corneal transplants has 
steadily increased since the association began track-
ing the procedure in 1991. Just over 51,000 corneal 
transplants were performed in the United States in 
2019, up 17% from the previous decade and a 30% 
increase from 1991.

Although the standard approach for all types of 
keratoplasties is to use corneas from diabetic donors, 
some eye banks and surgeons are increasingly avoid-
ing them for Descemet membrane endothelial kera-
toplasty (DMEK).

Investigators say they are focusing on DMEK for 
this study because it is the most common proce-
dure high-volume corneal transplant that surgeons 
are performing, which will help recruit patients for 
the study) and because previous research found that 
eye-bank technicians had more problems preparing 
donors with diabetes for the DMEK surgery.

F O C U S  O F  T H E  N E W  R E S E A R C H
The study will focus on DMEK to examine transplant 
success and the loss of endothelial cells after surgery 
and determine the impact of donor and recipient dia-
betes on these outcomes.

According to investigators, the new Diabetes Endo-
thelial Keratoplasty Study (DEKS) will involve about 
16 eye banks and 30 clinical sites around the country. 
University Hospitals will be one of the clinical sites and 
will be led by Ahmed Omar, MD, an assistant professor 
at the CWRU School of Medicine and director of the 
Cornea Service at University Hospitals Eye Institute.

According to investigators, the study will involve 
1420 donors and more than 1000 patients. Two-thirds 
of the donors will be non-diabetic and one-third will 
be diabetic. Diabetes in recipients will be monitored.

The study will compare the 1-year keratoplasty-suc-
cess rate following DMEK with corneas from donors 
with and without diabetes, and the 1-year loss of endo-
thelial cells in the central cornea after DMEK with cor-
neas from donors with and without diabetes. It also will 
explore how the severity of a donor’s diabetes affects 
outcomes 1 year after DMEK surgery.

Investigators noted their research is also supported 
by the Eye Bank Association of America, the Cornea 
Society, the Cleveland Eye Bank Foundation and sev-
eral eye banks nationally, including Eversight, which 
has an affiliate in Cleveland and for which Lass serves 
as medical director. ■

sored, potentially raising concerns about conflict of 
interest. But if a physician can attend a course with 
an eye on refining skills, the benefits can last be-
yond the time when even the newly acquired skill 
becomes modernized.

T E A C H I N G
Medical education is often updated to reflect evolv-
ing diagnostic criteria and new treatment algorithms. 
Teaching medical students and extended care provid-
ers is typically reimbursed with a modest stipend, 
and the curriculum will include the current prac-
tice guidelines.

If you like to learn through teaching others, becom-
ing a medical educator could be an effective way to 
stay updated in your field.

C L I N I C A L  T R I A L S
After a formal approval process, new treatments con-
tinue to be examined with clinical trials to determine 
widespread real-world efficacy.

Clinicians who participate in clinical trials are 
usually reimbursed for the work and receive guid-
ance and resources for incorporating new treatments.

Joining in clinical trials can take a good deal of 
preparation and efforts to abide by the necessary 
protocols. After the initial groundwork, it can be a 
good way to gain experience with the latest updates 
in medicine, while giving patients access to therapies, 
they might not have otherwise been able to obtain.

J O U R N A L  R E V I E W
For doctors who are interested in the knowing the 
meticulous details about disease, including treat-
ments and diagnostic tools, reviewing publication 
submissions can be a way to stay on top of the basic 
science of up-and-coming innovations in medicine.

Reviewing submitted research can provide a doctor 
with detailed information that dives into the deep prin-
ciples and fine points that guide emerging therapies.

Staying updated in medicine and knowing how to 
apply the updates to patient care can take time and 
effort. Each physician can approach the evolving field 
of medicine in the ways that are satisfying and suit-
able to their own personality and learning style. ■

CURRENT
( Continued from page 8 )
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ARTIFICIAL INTELLIGENCE FOR

Special Report   ) CLINICAL DIAGNOSIS

A
rtificial intelligence (AI) is permeating so-
ciety, directing everything from the “prod-
ucts you may like” portion of an e-com-
merce site to a GPS suggesting a faster 
route to your destination. One of the fastest        
growing areas for AI is medicine, and oph-

thalmology is helping to lead the way in AI evolutions. 
For example, deep-learning AI programs that interpret 
fundus photographs of patients with diabetes may be 
used to improve screening for diabetic retinopathy.1 

In some cases, AI relies on natural language process-
ing (NLP) to gather and interpret language-based data. In 
ophthalmology, NLP can process electronic health record 
(EHR) information from the Academy of Ophthalmology 
(AAO) Intelligent Research in Sight (IRIS) Registry, which 
houses data from 367 million patient encounters with 
more than 65 million unique patients. Verana Health, 
the data curation and analytics partner of the academy, 
organizes data from the registry to prepare it for inter-
pretation via NLP. 

N A T U R A L  L A N G U A G E  P R O C E S S I N G
Although the phrase “natural language processing” 
may be new to some readers, many individuals fre-

take-home
 ◗ If ophthalmologists 
can understand how 

the IRIS Registry 
is curated and 

analyzed, they can 
embrace the results.

NATURAL 
LANGUAGE 
PROCESSING 
PAIRS WITH BIG 
DATA CURATION 

Continues on page 12 : Data

Knowledge of tools used in data interpretation helps clinicians trust accuracy of findings
By Theodore Leng, MD, MS; Special to Ophthalmology Times®
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quently (and perhaps unknowingly) interact with 
it. A common encounter with NLP occurs when in-
terfacing with document-scanning technology that 
converts text into digital data. Optical character rec-
ognition, an early NLP method, identifies letters, 
words, and phrases from static documents and con-
verts them to data points.

Imagine a scenario in which you are tasked with 
entering your passport information into a portal. You 
have 2 options to enter data such as your given name, 
surname, and nation of origin. You can manually 
enter your information in each field or you can use 
your phone to snap a picture of your passport’s rel-
evant pages and allow NLP to populate the fields. 
The latter option, which extracts language from a 
photograph and places it in the appropriate areas of 
the portal, is quicker.

Machine learning applied to NLP has broader uses 
that suit it for analyzing text-heavy data in the IRIS 
Registry. If NLP is used to interpret the hundreds of 
millions of EHR data points in the registry, it may pro-
duce information on real-world treatment outcomes, 
disease prevalence data, and treatment patterns.

C L I N I C A L  F I N D I N G S 
I N  O P H T H A L M O L O G Y

Two examples of how AI could be used to examine 
IRIS Registry data illustrate the potential of draw-
ing insights from large databases via NLP analysis.

GRADING SEVERITY
NLP could be used to search IRIS Registry data for a 
series of words or phrases in patient records. Search-
ing for prespecified phrases or words may confirm 
the accuracy of coding data. For the sake of illustra-
tion, consider glaucoma. 

Clinicians use various qualitative (eg, types of 
procedures undergone, medication history, whether 
cataract surgery has occurred) and quantitative (eg, 
cup-to-disc ratios, IOP measurements, visual acuity, 
visual field data) data points to classify a patient’s 

glaucoma severity. No single data point leads to a 
diagnosis of mild, moderate, or severe glaucoma, and 
patients with similar quantitative profiles may be 
classified differently based on qualitative data points. 

ICD-10 provides codes for various degrees of glau-
coma severity. In a perfect world, clinicians would 
accurately code each case during every visit. How-
ever, due to many factors, the stage of glaucoma 
may not be updated in the EHR to reflect the current 
clinical state of the patient. By using NLP, investiga-
tors can confirm that the coded diagnosis reflects 
the qualitative and quantitative measurements of a 
patient encounter.

Suppose investigators needed to determine the num-
ber of patients categorized as having severe glaucoma. 
After defining severe glaucoma with a combination 
of qualitative and quantitative parameters—relying 
on definitions from the AAO and the American Glau-
coma Society designed to reduce subjectivity in stage 
diagnoses— investigators could perform a custom-
ized search of IRIS Registry records using NLP to 
confirm that the number of severe cases coded in a 
given time frame match the number of severe cases 
as defined by details in the encounter.

An NLP data analysis makes the real-world data 
housed in the IRIS Registry more accurate. Automat-
ing these quality checks saves time and increases 
the quality of the overall body of data at investiga-
tors’ disposal.

RECONCILING CODING DATA  
WITH REAL-WORLD PREVALENCE
Understanding the prevalence of particular diseases 
in ophthalmology may be limited by coding behav-
ior after a patient encounter.

For example, a patient presenting to a cataract sur-
geon for preoperative evaluation may also have early 
age-related macular degeneration (AMD) in addition 
to their cataract. It is possible that this encounter will 
be coded as a cataract for purposes of reimburse-
ment, and the ICD-10 code for AMD not entered. This 

patient’s AMD would be undetected by investigators 
leveraging coding data to estimate disease prevalence. 
However, an NLP-based analysis of IRIS Registry data 
could detect the presence of underreported or unre-
ported disease in patient charts, thereby generating 
a more robust picture of real-world disease rates. 

TRUSTING THE ALGORITHM
The more clinicians know about how NLP-based 
analyses make determinations, and the more trans-
parent the models are, the more willing they may 
be to accept the results of AI reports. All NLP algo-
rithms require a degree of explainability, which al-
lows investigators to understand to what degree an 
algorithm values particular pieces of data. If NLP 
determines that, for example, a certain percentage 
of patients of a certain age have AMD, then investi-
gators can examine the algorithm’s methods to en-
sure that a legitimate medical reason exists for this 
conclusion.

Instances may arise in which AI detects disease 
that is either imperceptible by human evaluation or 
is linked to heretofore unknown anatomic manifesta-
tions. Machine learning–based algorithms, in which 
AI platforms learn to detect patterns from massive 
data sets, have been shown to accurately estimate 
the age, gender, smoking status, and systolic blood 
pressure of patients based on fundus photographs 
alone.2 How or why those algorithms make their deter-
minations are not yet understood, but their results 
nonetheless show the potential of AI to change the 
landscape of medicine.

W H A T ’ S  N E X T ? 
NLP may be one of the most important tools for ex-
tracting meaningful insights from real-world data in 
the IRIS Registry. The better we understand how IRIS 
Registry data are curated and analyzed, the more 
we can embrace the results of AI data analyses. ■
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P
lateau iris can be an uncommon diag-
nostic surprise in some patients with 
unexpected postoperative challenges 
and idiosyncratic drug reactions. 

Sayoko Moroi, MD, PhD, chairman 
and William H. Havener, MD, Endowed 
Professor at The Ohio State University 

Wexner Medical Center in Columbus, Ohio, presented 
surprise cases to alert physicians to the possibili-
ties of plateau iris and what she gleaned from these 
patients. 

Plateau iris a normal anatomic variant, ie, a cil-
iary body that is positioned in such a way that 
it physically changes the anatomy angle that can 
obstruct the trabecular meshwork as plateau iris 
syndrome (PIS), which is a form of primary angle-
closure glaucoma (PACG). According to the 2020 
American Academy of Ophthalmology Preferred 
Practice Pattern for Primary Angle Closure (PAC), 
there are 6 PAC phenotypes: PAC suspect, PAC, 
PACG, acute angle-closure crisis, plateau iris con-
figuration (PIC), and PIS. These differ depending 
on the degree (or absence) of iridotrabecular con-
tact, presence or absence of anterior synechiae, 
and the IOP and optic nerve status.

Plateau iris is also a relatively common disorder 
that occurs in patients with narrow angles treated 
with laser iridotomy and in patients without glau-
coma. PIC occurs more often in hyperopic than myopic 
eyes. Anterior chamber (AC) examination may show 
a shallow or moderate-depth AC, but the iris may 
“drape” the crystalline lens, with a narrow periph-
eral AC. Gonioscopy shows a flat central-mid iris, 
an iris root that has a steep approach into the angle, 
and a double hump sign. High-resolution ultrasound 
or ultrasound biomicroscopy (UBM), Moroi’s pref-
erence, has the advantage of visualizing the entire 
lens and ciliary body compared with anterior-seg-
ment optical coherence tomography, which does not 
have this capability.

C A S E S
CASE 1 was a 60-year-old man with healthy eyes 
with 20/15 bilateral uncorrected visual acuity (VA); 
the right and left eye IOPs were 14 and 11 mm Hg, 
respectively, and the angles were open with no sign 
of iris plateau. In the study in which the man par-
ticipated as a healthy control, acetazolamide was 

administered orally. The next day his VA was 20/25 
bilaterally, IOPs were 36 and 35 mm Hg, and the an-
gles were closed. UBM showed a shallow AC, iris 
draped over the lens, and appositional angle closure. 

A longitudinal view showed a ciliochoroidal effu-
sion, and a B-scan showed a shallow posterior cho-
roidal effusion. The patient was diagnosed with an 
acetazolamide-induced ciliochoroidal effusion; the 
drug was withdrawn, and timolol, prednisolone, and 
atropine were prescribed. Two weeks later the VA 
and IOPs returned to the baseline levels, accord-
ing to Moroi.1

In commenting on this, she compared the appear-
ance on UBM of typical plateau iris, in which there 
is a steep insertion of the iris into the peripheral 
angle with the ciliary processes rotated more for-
ward with that of atypical plateau iris, in which the 
iris is inserted atop the ciliary processes. Another 
form, PIS, is characterized by iridocorneal contact 
and no sulcus. 

CASE 2 was a 56-year-old woman who presented for 
an opinion about myopic refractive surprise after cat-
aract surgery in her left eye. She was received a diag-
nosis of malignant glaucoma aqueous misdirection. 
The VA in that eye was 20/25 with approximately 
4 D of myopia and an IOP of 16 mm Hg. Biomicros-
copy showed a shallow AC, patent iridotomy, and a 
posterior-chamber IOL with posterior synechiae on 
the optic. Gonioscopy showed peripheral synechiae 
to the scleral spur and a PIC. The VA in the right 
eye was 20/20, with approximately 2 D of hyperopia 
and an IOP of 16 mm Hg. Biomicroscopy showed a 
deep, quiet AC; patent iridotomy; and a clear lens. 
Gonioscopy showed the angle open to the trabecu-
lar meshwork and PIC.

A snapshot of the patient’s recent ocular history 
showed IOPs in both eyes that were uncontrolled; 
after attempts at control with various procedures, 
pars plana vitrectomy was performed bilaterally. Ulti-
mately, Moroi recognized the plateau iris, and she 
released the posterior synechiae on the optic, placed 
a capsular tension ring, and performed endoscopic 
cyclophotocoagulation (ECP) in the patient’s left eye. 
After this intervention, her refraction was plano, as 
the effective optic position was in the proper plane. 
The patient refused this treatment in the right eye 
in favor of corrective lenses.

CASE 3 was a 71-year-old woman with open-angle 
glaucoma who had undergone an uncomplicated 
phacoemulsification with a single-piece IOL with 
square haptics implanted in the capsular bag of her 
right eye. Postoperatively, she had 5 months of ocu-
lar pain, blurred vision, and elevated IOP, despite 
multiple attempts to taper steroids. The VA in the 
right eye was 20/25 and the IOP was 29 mm Hg. Slit-
lamp evaluation showed trace cells, no transillumi-
nation defects, and haptics within the capsular bag. 
Gonioscopy showed PIC, and a fundus evaluation 
showed mild cystoid macular edema. 

UBM showed ciliary processes that were rotated 
forward, the iris was directly on top of the ciliary pro-
cess, and the angle was open—all consistent with a 
plateau iris. UBM also identified what Moroi referred 
to as “haptic herniation,” by which the square haptic 
of the IOL compressed the ciliary processes. The cap-
sular bag over the haptic was seen to be fibrotic on 
endoscopy during surgery. Because an IOL exchange 
was considered too dangerous with this fibrosis, 
Moroi performed ECP to shrink the ciliary processes 
away from the haptic.

O B S E R V A T I O N
Because of her experience with plateau iris, Moroi 
observed that patients with a plateau iris may have 
a smaller interplicata diameter compared with con-
trols. In a study2 of 19 healthy control eyes and 37 
eyes with plateau iris, 13 of whom had angle-closure 
glaucoma, Moroi and colleagues measured the hori-
zontal and vertical interplicata diameters and found 
that the mean horizontal and vertical interplicata 
diameters were much smaller in PIC and PAC com-
pared with the controls.

“In eyes with PIC and PIS with smaller IPDs, a 
single-piece IOL with square haptics in the bag can 
theoretically touch the ciliary processes and cause 
uveitis-glaucoma-hyphema (UGH) syndrome,” Moroi 
concluded. “In contrast, multipiece IOLs with smaller, 
round haptics may not cause mechanical trauma on 
the ciliary processes.”

Moroi’s presentation has several takeaways. 
She noted that the iris plateau can be missed if it 

has an atypical appearance as in case 1. 
Moreover, the mechanism of acetazolamide-induced 

ciliochoroidal effusion may be similar to that of topi-

An eye toward plateau iris 
and its implications
Exploring subtleties helps ophthalmologists understand postop surprises, drug reactions
By Lynda Charters; Reviewed by Sayoko Moroi, MD, PhD

Continues on page 16 : Plateau iris
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with the PDS and patients randomly assigned to 
monthly intravitreal injections of ranibizumab. Pa-
tients in both arms had received, on average, about 
5 injections over 5 months after the diagnosis of 
nAMD and had a mean best-corrected visual acu-
ity (BCVA) of 20/32 at baseline.

The primary endpoint result, 
i.e.—the change in the mean BCVA 
from baseline averaged over weeks 
36 to 40—was an increase of +0.2 
letters in the PDS arm and +0.5 
letters in the injection arm. About 
80% of patients had 20/40 or better 
BCVA in both arms. The PDS treat-
ment was seen to be both nonin-

ferior and equivalent to monthly injections, Regillo 
reported.

The data evaluation at 48 weeks included 2 refills 
of the PDS and showed that the ongoing VA results 
were consistent with the primary analysis in that 
the PDS results were noninferior to monthly dosing.

At the time these data were released, all patients 
had completed 60 weeks of follow-up and about 80% 
of patients were out to 72 weeks. The BCVA remained 
stable in both study arms.

The changes in the mean center point thickness 
were similar in the 2 arms, with a difference of less 
than about 5 µ out to week 48 (2 refills) and to week 
72 (3 refills in 80% of patients). The control of the 
nAMD was comparable to monthly dosing for the 
entire length of follow-up thus far. 

No supplemental ranibizumab injections were 
needed in 98% of the PDS group during the first 
refill-exchange cycle out to week 24 and in 95% 
during the second refill-exchange cycle ending at 
week 48.

Over 78 weeks of follow-up, the PDS group received 
a mean of 3.9 treatments (which included initial 
device fill refill-exchanges and any supplemental 

injections) and the injection group received 
a mean of 19.9 monthly injections. 

Regarding ocular safety, through 79 weeks of 
follow-up, the PDS implant procedures were well 
tolerated. The number of cases in which existing 
cataracts worsened or progressed in the PDS arm 
increased; there were no cases of traumatic cata-
ract. Conjunctival adverse events were consistent 
with the primary analysis with only 1 erosion event 
beyond 40 weeks of follow-up.

One patient in the PDS arm, who was later found 
to have a systemic autoimmune disease, had a recur-
rence of culture-negative endophthalmitis and also 
had intraocular inflammation in the fellow eye. The 
endophthalmitis rate was otherwise unchanged com-
pared with the primary analysis. Furthermore, 1 
patient in the monthly injection group had endo-
phthalmitis. Therefore, the per-patient rate of endo-
phthalmitis was 1.6% vs. 0.6% in about 18 months 
of follow-up in the PDS and monthly injection arms, 
respectively.

In the PDS group, the rates of vitreous hemor-
rhage and retinal detachment were consistent with 
the primary analysis.

Finally, 2 implants dislocated after 40 weeks, mak-
ing a total of 3 in the study up to the data cutoff 
point. In all PDS trials, 6 dislocations have occurred 
in 450 implants, all 6 of which were implanted before 
the implant procedure was updated in June 2020. 
“Five of the 6 events had a longer than recommended 
scleral incision at the time of implantation and dark 
discoloration around the implant flange. The dislo-
cations occurred most often after a refill exchange 
procedure attempt,” Regillo said.

A review of the surgical videos showed the reasons 
for the dislocations. The original protocol specified 
a scleral incision length to be 3.5 mm, not to exceed 
3.7 mm; in the cases of dislocation, the incisional 
lengths were greater than 3.7 mm. In addition, the 

application of laser resulted in wound enlargement 
and when the implant was inserted, a suture was 
not placed to reduce the incision to the specified 
length per protocol.

“The updated procedure implemented as of June 
2020 focused on tight control of the scleral incision 
length. A mandated incision length of precisely 3.5 
mm was established in contrast to the previous guide-
line of 3.5 to 3.7 mm. The incision is to be measured 
both and after the initial incision and after the laser 
application, which must be to the uvea and not the 
scleral edge. A suture must also be placed for the 
final incision if the incision exceeds 3.5 mm,” he 
recounted.

“As of the September 2020 data cut for the Arch-
way study, PDS with refill exchanges every 24 weeks 
maintained vision and anatomic outcomes compa-
rable to monthly injection dosing of ranibizumab 
through a mean follow-up of 79 weeks, with most 
patients having completed 3 refill exchanges,” Regillo 
said. “The PDS surgery/device combination was well 
tolerated with a favorable benefit-to-risk profile with 
an average of an additional 38 weeks of follow-up 
consistent with the primary analysis. The implant 
procedure was updated in June 2020 to mitigate dis-
location risks and should help improve the safety 
profile going forward.” ■

CARL REGILLO, MD
e: cregillo@gmail.com
This article is adapted from Regillo’s presentation at the Bascom Palmer Angiogenesis, 
Exudation, and Degeneration 2021 virtual conference. Regillo is a consultant to and 
receives research support from Genentech.
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ramate-induced ciliochoroidal effusion.
In a patient with a myopic shift as in case 2, 

plateau iris may be present.
Moroi also explained that a single-piece IOL may 

cause in-the-bag UGH syndrome. If PIC/PIS was iden-
tified previously, a multipiece IOL may be a better 
choice; if a high-power optic is needed, a single-
piece IOL and a small capsular tension ring can be 
used to assure that the optic position is appropriate. 

In addition, Moroi also noted that her thought 
is that the capsular tension ring places “horizon-
tal tension” on the capsular bag and minimizes 
potential touch between the square haptics of a 
single-piece IOL and the anteriorly rotated cili-
ary processes.

Lastly, plateau iris is a normal anatomic vari-
ant (approximately 20% to 30% of eyes) and can 
have clinical consequences due to variation in the 
ocular biometry measurements. ■
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PLATEAU IRIS
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A 
recent survey1 of cataract surgeons 
and nurses found that most are con-
cerned about operating room (OR) 
waste and believe having more reus-
able products in the OR is a step in 
the right direction. 

The survey was developed by the 
Ophthalmic Instrument Cleaning and Sterilization 
Task Force, which has representatives from the Amer-
ican Society of Cataract and Refractive Surgery, the 
American Academy of Ophthalmology (AAO), the 
Outpatient Ophthalmic Surgery Society, and the 
Canadian Ophthalmological Society. The survey 
was disseminated to the members of all 4 societies. 

Some impetus for the survey came from 2 pub-
lished studies from the Aravind Hospital System 
in India. The first report in 20172 found that their 
carbon footprint for phacoemulsification was one-
twentieth of that in the United States and United 
Kingdom, largely because they reuse as many sur-
gical supplies and drugs as possible. 

A second study in 20193 found that despite such 
widespread reuse, the rate of endophthalmitis in 
the Aravind system was 0.01%—lower than that 
in the United States with the AAO IRIS registry 
rate of 0.04%. 

“The results suggested that much of our surgical 

waste due to single use of everything is excessive 
and of unproven benefit for preventing endophthal-
mitis,” said David F. Chang, MD, clinical professor of 
ophthalmology, University of California, San Fran-
cisco, who coauthored the survey report with Cas-
sandra Thiel, PhD, assistant professor, New York 
University School of Medicine.

W H A T  G E N E R A T E S  W A S T E ?
The respondents felt that the major factors account-
ing for OR waste were wasteful packaging of single-
use items (71%), hospital/regulatory policies (74% 
and 82%, respectively) that limit surgeon discre-
tion in reusing supplies, manufacturer mandates in 
instructions for use (IFU) for single-use products 
to limit liability (70%), and manufacturers driv-
ing the market toward more profitable single-use 
products (77%).

Surgeon or patient preference for single-use prod-
ucts was felt to be a driver by only 26% and 7%, 
respectively. 

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

The surgeons strongly/somewhat agreed that 
manufacturers of devices and supplies should use                 
recycled content in packaging of medical supplies 

(90%) and that they should consider the environ-
mental/carbon footprint in product design (92%). 
“However,” Chang said, “the real impact would be 
to offer more reusable instruments and supplies as 
options (94%) and allow surgeons greater discre-
tion within their IFUs for reusing supplies (93%).”

Other areas with which surgeons strongly/some-
what agreed were more surgical discretion in the 
reuse of supplies by regulatory bodies (95%) and 
advocacy by medical societies to reduce the car-
bon footprint in ORs (87%).

Regarding the use of topical pharmaceuticals 
and intraocular pharmaceuticals, 98% and 95%, 
respectively, would consider using them in mul-
tiple patients; there was also strong agreement for 
reusing compounded pharmaceuticals (86%). Most 
surgeons are or would consider sending pharma-
ceuticals home with patients from the OR (93%). 

Surgeons were very willing to reuse phaco tips 
(92%), phaco tubing and irrigation bottles (77%), 
cystotomes (72%), single-use cannulas and metal 
blades (74%), iris retractors (72%), and the unused 
halves of sutures (59%).

During cataract surgeries, 91% are or would con-
sider using short-cycle sterilization, and 56% would 
consider simultaneous sequential bilateral cataract 

Cataract surgeons on OR 
waste: Less is often more
Much of today’s surgical refuse is due to the single use of virtually everything 
By Lynda Charters; Reviewed by David F. Chang, MD

The 23-question survey was 
completed in full by 1317 of the 
1563 respondents; more than 
1050 of those who completed 
the survey were MDs. 

THE SURVEY FINDINGS 
WERE AS FOLLOWS:

Continues on page 18 : Waste

93% 
believed that OR 

trash is excessive, 
with 68% stating 

the OR trash is “far 
too much.” 

93% 
also believe that 

approaches should 
be sought to reduce 

waste.

78% 
believe that ways 

should be found to 
reuse supplies and 

instruments.

only 
5% 

thought no 
changes were 

needed.
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surgery, although 34% would not be willing to do so. 
Among other conservation proposals, eliminat-

ing the full-body drape was supported by 95%, not 
having the patient put on a hospital gown was sup-
ported by 90%, and using the same surgical mask all 
day by the OR staff by 95%. Two-thirds of respon-
dents were open to not changing surgical gowns 
between every case, but 77% would not be willing 
to reuse surgical gloves.

Endophthalmitis (48%) and toxic anterior seg-
ment syndrome (43%) risks and malpractice liabil-
ity (51%) were factors that decreased willingness to 
use supplies and medications on multiple patients. 

Factors potentially driving single-use instruments 
included reduced staff processing requirements (45%) 

and improved OR efficiency (37%). 
“However, the main factors driving manufactur-

ers to promote single-use instruments were felt to 
be increasing profit (62%), reducing liability (66%), 
and an easier regulatory approval pathway (65%),” 
Chang said.  

According to Chang, the findings showed that 
more than 90% of surgeons are concerned about 
global warming, excessive OR trash, the need for 
more reusable and multiuse options, strong pref-
erence for reusable over disposable instruments, 
discretion from regulatory agents and manufactur-
ers in reusing materials, and greater manufacturer 
consideration of carbon footprint. ■
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Study: Lower IOP, medication 
burden in OAG patients
MIGS drainage device offers hope for challenging cases
By Lynda Charters

A NOVEL SUPRACILIARY microinvasive 
glaucoma surgery (MIGS) drainage device (MINI-
ject; iSTAR Medical) lowered IOP by 38% and de-
creased the number of medications needed by 12 
months after implantation, according to Steven 
Vold, MD, who presented the study data on behalf 
of the investigators.

The findings were the result of a multicenter, 
prospective, interventional European trial of the 
device in patients with uncontrolled open-angle 
glaucoma (OAG).

“This MIGS implant represents a 
safety advantage of injection of the 
device into the supraciliary space 
compared with other surgeries that 
require a bleb and/or use of an ab-
externo approach,” Vold said. 

Vold, who is in private practice 
in Fayetteville, Arkansas, said the 
5-mm supraciliary device is made 
of soft and flexible biocompatible 
silicone that was successfully implanted in 29 eyes 
in a standalone, ab-interno procedure. The device 
adapts to the scleral curvature, and 12 months after 
implantation remained stable in the implant loca-
tion with no migration.

The primary study end point was the success 
rate 6 months postoperatively that exceeded 60%. 
Vold explained that the study defined success as 
a diurnal IOP of 21 mm Hg or less but more than 
5 mm Hg with more than a 20% reduction in the 
IOP from baseline.

S T U D Y  F I N D I N G S
The patients’ mean baseline diurnal IOP was 24.6 
plus or minus 3.8 mm Hg with use of a mean of 
2.9 plus or minus 1.2 IOP-lowering medications. 

Six months after implantation, more 
than three-fourths of the patients 
met the primary end point.1 

Twelve months after implantation, 
the mean diurnal IOP had decreased by 
9.4 mm Hg, a 38% reduction from base-
line, to 15. mm Hg, and the patients 
used a mean of 1.3 medications; 45% 
of patients no longer required medi-
cation, he reported.

Serious adverse events associated with the device 
included an IOP increase in 3 patients and eye pain, 
corneal erosion, and chorioretinal folds in 1 patient 
each; all of these resolved. The corneal endothe-
lial cell density changed minimally.

C O N C L U S I O N
“This supraciliary MIGS device implanted in a stand-
alone procedure was shown to be a powerful treat-
ment option to reduce IOP by 38% 12 months post 
implantation while decreasing the need for medi-
cation in patients with open-angle glaucoma,” the 
investigators concluded.

Investigators are still waiting for long-term 
results, up to 24 months. No date for their com-
pletion was given. ■
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Maximizing CXL effectiveness
Ex vivo experiment identifies potential benefit for supplementary oxygen
By Cheryl Guttman Krader, BS Pharm; Reviewed by Theo G. Seiler Jr, MD

RESULTS FROM A laboratory study mea-
suring oxygen kinetics during corneal crosslinking 
(CXL) indicate that supplementary oxygen has the 
potential to substantially increase the efficacy of 
the procedure, according to Theo G. Seiler Jr, MD.

The laboratory study, which 
was performed using de-epitheli-
alized porcine eyes, measured local 
oxygen concentrations at varying 
corneal depths under atmospheric 
(21% O2) and hyperoxygenic (100% 
O2) conditions with different lev-
els of UV irradiation. The analyses 
showed that compared with the 

atmospheric oxygen environment, supplementary 
oxygen increased the amount of oxygen available 
in the stroma during CXL. The benefit of the hyper-
oxygenic environment was particularly seen when 
using higher UV irradiances that are associated with 
increased oxygen consumption, noted Seiler, senior 
physician in the Department of Ophthalmology at 
the University of Bern in Switzerland.

“The mechanism of action for CXL involves UV-
induced activation of riboflavin, the photosensitizer, 
resulting in the generation of reactive oxygen spe-
cies that induce formation of covalent bonds within 
the collagen fibrils and crosslink the proteoglycans 
between the collagen fibrils,” he said. “Many previ-

ous studies have investigated the influence of vary-
ing the parameters for riboflavin imbibition and UV 
irradiation on CXL effectiveness.”

Seiler said the study was motivated by the lim-
ited research investigating the role of oxygen that is 
the third crucial factor for achieving sufficient CXL. 
“Our findings show that providing supplementary 
oxygen is likely to be beneficial by increasing the 
aerobic reaction and allowing more efficient CXL in 
deeper corneal layers and at UV irradiance levels 
less than 3 mW/cm2,” he said. 

Measurement of the oxygen concentration at dif-
ferent corneal depths was accomplished by insert-
ing a fiber probe into channels created by a femto-
second laser at depths of 100 μm, 200 μm, and 300 
μm. Eyes were exposed to 0.1% riboflavin (Vibex 
Rapid; Avedro/Glaukos) for 10 minutes, and then the 
oxygen concentration was continuously measured 
during irradiation at 3, 9, 18, and 30 mW/cm2. “In 
order not to alter the cornea during the measure-
ments, the used fiber probe had a tip that was only 
around 50 μm in diameter,” Seiler said.

Groups of 8 eyes each were evaluated under each 
of the testing conditions while the oxygen concen-
tration was continuously measured. Under atmo-
spheric oxygen and with irradiation at 3 mW/cm2, 
representing the conventional Dresden protocol, there 
was a surplus of oxygen available at all measured 

depths during the entire CXL procedure. However, 
when the irradiance was increased to 9 mW/cm2, 
sufficient oxygen for CXL was available only at 100 
μm and 200 μm. At UV-irradiance above 9 mW/cm2, 
all oxygen was consumed within the anterior 100 
μm, indicating that there was insufficient oxygen 
for achieving sufficient crosslinking in the profound 
cornea, Seiler said.

When the testing was done in the hyperoxygenic 
environment, there was sufficient oxygen available 
for crosslinking at all measured depths when using 
the 3 mW/cm2 and 9 mW/cm2 irradiances. At higher 
UV irradiances, there was more oxygen available 
than under atmospheric conditions, although still 
not enough to provide sufficient oxygen through the 
entire corneal stroma. Additional analyses determin-
ing the consumption of oxygen showed that during 
the procedure, the half-lives were longer and the 
depletion rates higher with supplementary oxygen, 
suggesting a more efficient CXL than under atmo-
spheric oxygen conditions, said Seiler. ■

THEO G. SEILER, JR, MD 
e: theo@seiler.tv
This article is based on a presentation given by Seiler at the 2020 ESCRS Virtual Con-
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Seiler has no relevant financial interests to disclose.
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S
ubcutaneous administrat ion of 
elamipretide (MTP-131; Stealth Bio-
Therapeutics Inc) to treat noncentral 
geographic atrophy in age-related mac-
ular degeneration (AMD) has been 
developed to restore mitochondrial 
function and morphology and offers 

promising potential as a treatment for geographic 
atrophy (GA), according to Jeffrey S. Heier, MD,               
director of vitreoretinal service and director of ret-
inal research, Ophthalmic Consultants of Boston in 
Massachusetts.

“Mitochondrial dysfunction has been implicated in 
the pathogenesis of numerous diseases, and elamipretide 
is essentially a mitochondrial protector that has been 
studied in many ocular and nonocular diseases, such 
as Fuchs dystrophy, heart failure, mitochondrial myop-
athy, and even rare cardiomyopathies such as Barth 
syndrome,” he said.

What is known is that progressive mitochondrial 
abnormalities occur in the retinal pigment epithe-
lium of numerous diseases; in fact, AMD investi-
gators have determined that there are decreases in 
the numbers of mitochondria and the mean mito-
chondrial area in each cell, as well as the numbers 
of cristae in each mitochondrion, Heier explained.

Significant differences in the mito-
chondrial morphology are apparent in 
electron microscopy images in patients 
with AMD who exhibit severe mito-
chondrial disorganization compared 
with patients with normal changes 
resulting from aging. Ghost mito-
chondria, extensive loss of cristae 
and matrix density, and mitochon-
drial bleb formation characterized by 
swelling and breakdown of mitochon-
dria have been observed, according 
to Heier.

These changes happen as the result 
of increased reactive oxygen species that damage the 
phospholipid cardiolipin in the inner mitochondrial 
membrane, resulting in subsequent loss of cristae 
curvature and disruption of the respiratory com-
plexes leading to apoptosis. 

Heier pointed out that this is where elamipretide 
comes in. 

“The drug binds to the cardiolipin to stabilize 

the inner mitochondrial membrane structure, thus 
allowing the cardiolipin to maintain the curvature,” 
he said. “This results in a return to normal or rela-
tively normal function.”

P H A S E  1  A N D  2  T R I A L S
The phase 1 ReCLAIM study 
(NCT03891875) demonstrated the 
safety of subcutaneous elamipretide 
for treating intermediate AMD and GA. 

Scott Cousins, MD, the Robert 
Machemer, MD, Distinguished Pro-
fessor of Ophthalmology, professor 
of immunology, and director of the 
Duke Center for Macular Diseases at 
Duke University in Durham, North 
Carolina, designed this study of non-
central GA without choroidal neo-
vascularization, the study focus, and 

patients with high-risk drusen. Patients received 
40 mg of subcutaneous elamipretide daily. 

Most adverse events were associated with the 
injection site. Of the 21 enrolled patients, 15 com-
pleted the study. The best-corrected visual acu-
ity (BCVA) and low-luminance visual acuity (VA) 
improved by about 5 letters following treatment; 
the best-corrected reading VA did not change and 

there was a small benefit in the low-luminance 
reading VA.

The phase 2 ReCLAIM study of elamipretide also is 
focused on noncentral GA and is evaluating patients 
randomized 2:1 to 40 mg of subcutaneous treat-
ment compared with placebo. The primary end 
point at week 48 is the status of the low-luminance 
VA; the secondary end points are the BCVA, low-
luminance reading VA, and changes in the area of 
the GA. Thus far, 165 patients have been enrolled. 

“The therapeutic effect of elamipretide occurs 
via restoration of mitochondrial bioenergetics, 
which is under study in ocular and nonocular dis-
eases,” Heier concluded. “The open-label phase 1 
trial showed that subcutaneous treatment has an 
acceptable safety profile and may improve visual 
function in patients with noncentral GA.”

The phase 2 placebo-controlled trial is ongo-
ing. The results are expected to be forthcoming 
in 2022. ■

Elamipretide: a 
mitochondrial protector
Trial shows treatment has acceptable safety profile, may improve visual function
By Lynda Charters; Reviewed by Jeffrey S. Heier, MD

JEFFREY S. HEIER, MD
e: jsheier@eyeboston.com
This article is adapted from Heier’s presentation at the Bascom Palmer Angiogenesis, 
Exudation, and Degeneration 2021 virtual conference. Heier is a scientific adviser to 
Stealth BioTherapeutics Inc.
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Unraveling the genetics of glaucoma
Details enhance knowledge of biological pathways that contribute to disease pathogenesis 
By Fotis Topouzis, MD, PhD; and Dimitrios Giannoulis, MD; Special to Ophthalmology Times®

MANY GENES AND polymorphisms have been 
identified as being associated with glaucoma, pre-
dicting progression, identifying those at increased 
risk, and allowing treatment to be optimized.

During the past few years, we have witnessed 
great progress in the field of molecular genetics, 
mainly due to significant advancements and cost 
reductions in genotyping technology. As a result, 
the number of genetic studies being undertaken in 
many fields of medicine, including ophthalmology, 
is rapidly increasing, leading to the discovery of new 
disease-related genes and genetic loci.

Identifying the genetic background of a disease 
is of great importance for improving our knowledge 
about biological pathways that contribute to disease 
pathogenesis and developing new DNA-based meth-
ods of diagnosis, risk assessment, and treatment.

G L A U C O M A  G E N E T I C S
Glaucoma, which is the leading global cause of                 
irreversible blindness, is a multifactorial disorder 
resulting from a combination of genetic and envi-
ronmental factors. A series of genes and polymor-
phisms has been associated with the disease and 
the pattern of inheritance may vary. For instance, 
Mendelian inheritance is typical for rare early-onset 
disease, whereas complex inheritance is responsible 
for the common adult-onset forms.1

The most common Mendelian forms of primary 
open-angle glaucoma (POAG) are caused by muta-
tions in the myocilin (MYOC) gene, which have a 
prevalence of 2% to 4% in POAG patients.2 

Over 100 genomic regions (eg, SIX1/SIX6, TXNRD2, 
ATXN2, FOXC1, TMCO1, CDKN2B-AS1, ABCA1, AFAP1, 
GMDS) are known to be associated with POAG sus-
ceptibility at a genomewide level of significance: in 
2017 this number was only 16.1.3 However, the effect 
size of each one may be minor and collectively they 
explain only a small fraction of POAG heritability.4

Apart from variants directly linked to the disease, 
many genetic loci have been associated with risk fac-
tors for POAG, such as IOP and cup-to-disc ratio. It 
remains unclear what role these loci play in the dis-
ease, because many of them do not demonstrate an 
association with POAG.4

Regarding exfoliation glaucoma, it is highly prev-
alent in some populations, which could imply a 
specific genetic background. The LOXL1 gene has 
an important role in exfoliation pathogenesis and 
recent studies have identified additional genetic loci 
(CACNA1A, FLT1-POMP, TLCD5, ARHGEF12, AGPAT1, 
RBMS3, SEMA6A) associated with increased risk of 
exfoliation syndrome.5 However, as an analysis in 

the Thessaloniki Eye Study showed, gene variants of 
LOXL1 do not help to identify those with exfoliation 
who are at increased risk for glaucoma development, 
because they are similarly and strongly associated 
with both exfoliation syndrome and glaucoma.6

R I S K  A S S E S S M E N T  I N 
C L I N I C A L  P R A C T I C E

Adopting genetic factors for risk assessment in clini-
cal practice is challenging and probably not feasible 
for most of our patients. Therefore, family history is 
often used as a surrogate for genetic risk.

In the Rotterdam population-based study,                         
first-degree relatives of patients with glaucoma and 
controls underwent standardized examination, includ-
ing perimetry, and results demonstrated that the risk 
of developing glaucoma was 9.2 times increased in 
relatives of patients with glaucoma.7 Risk calcula-
tors are useful tools for clinicians because they can 
provide more personalized risk estimations. Genetic 
factors are already included in some calculators for 
age-related macular degeneration (AMD)8,9 but are 
not really used in clinical practice because no preven-
tive intervention has been established for early AMD.

In glaucoma, preventive measures can be taken 
only for patients with ocular hypertension: the risk 
calculator developed by the Ocular Hypertension 
Treatment Study and European Glaucoma Preven-
tion Study groups has helped clinicians treat patients 
at high risk of developing glaucoma.10 

G E N E T I C  S C R E E N I N G  F O R  G L A U C O M A
Early detection of glaucomatous damage is of para-
mount importance to patients and great efforts have 
been made to develop effective screening methods. 
However, it has been suggested that the additional 
yield of periodic POAG screening is lower than                       
expected from published prevalence data.11

Likewise, genetic testing for POAG at a population 
level is not currently justified.4 However, for selected 
cases such as inherited early-onset disease, genetic 
testing is of clear benefit. There may be drawbacks 
related to the use of genetics as a screening approach 
for evaluating the risk of developing a disease. We 
should be cautious about counseling patients who are 
at risk but not currently affected, because socioeco-
nomic, psychological, and ethical issues may arise.

Applying genetics to risk assessment of glaucoma 
progression could contribute to the improvement 
of patient management. A 2015 study investigated 
whether known genetic loci for POAG are associated 
with visual field (VF) progression in patients from a 
Singaporean Chinese population.

A variant in the TGFBR3-CDC7 region was associ-
ated with 6.7 times increased chance of VF progres-
sion in POAG patients with 5 or more reliable VF 
measurements.12 However, the results need to be 
replicated in other independent cohorts.

Overall, it appears that genetics may be more rel-
evant to manifest glaucoma management, having 
a role in predicting progression or rate of progres-
sion, identifying those at increased risk of becoming 
visually impaired, and optimizing treatment with 
targeted therapy. This contribution would meet the 
aim of glaucoma management, which is to main-
tain the patient’s VF and related quality of life at a 
sustainable cost.2

R E C E N T  D E V E L O P M E N T S
Progress in the field of genetic discoveries is remark-
able and new data are emerging constantly. Recently, 
in a large-scale multitrait analysis of glaucoma,3 
investigators developed a polygenic risk score that 
could be predictive of increased risk of advanced 
glaucoma, glaucoma status beyond traditional risk 
factors, earlier age of glaucoma diagnosis, increased 
probability of disease progression in early-stage dis-
ease, and increased probability of incisional glau-
coma surgery in advanced disease.

These developments are clearly promising and 
lead the way to personalized patient management. 
However, at present, clinical application of genetic 
testing for glaucoma is justified only for selected 
cases and further research is needed before compre-
hensive genetic risk assessment and targeted gene-
based therapy can be achieved. ■
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C
ataract surgery is the most common  
ophthalmological procedure, with more 
than 3.6 million surgeries performed 
each year in the United States. Success 
of the surgery is enhanced by provid-
ing a patient with as much preoper-
ative and postoperative information 

and guidance as possible, which can lead to fewer 
surgery cancellations and better clinical outcomes. 

This led Tommy Korn, MD, a San Diego-based 
ophthalmologist, and his multidis-
ciplinary team at Sharp HealthCare 
to develop the perioperative Sharp 
Health Companion. The app is based 
on Apple’s open-source health plat-
form, CareKit, which uses smart-
phones and health wearables to 
assist patients with their medical 

care.
The Sharp Health Companion app acts like a phy-

sician or nurse at a patient’s side, guiding patients 
with critical information ranging from directions to 
the surgery location to timely reminders for putting 
in eye drops before and after surgery. The app also 
allows doctors and care teams to monitor patients 
remotely by tracking eye drop adherence and vision 
performance with a built-in visual acuity test using 
an iPhone screen.

Korn’s experience over the years in surgery alerted 
him to potential pitfalls that can affect cataract sur-
gery and outcomes, which drove him to come up 
with a solution to sidestep these pitfalls. 

“We would give patients all these confusing instruc-
tions, and patients would show up at the wrong loca-
tion, have breakfast on the day of the surgery when 
they were not supposed to, or not adjust their sys-
temic medications properly,” Korn said. 

Even before the COVID-19 pandemic, there was 
plenty of vagueness about cataract surgery prepara-
tion and recovery from the patient’s point of view, 
with piles of paper instructions and telephone call 
reminders. When the pandemic hit, this only added 
another layer of complexity to the surgery process 
for patients (self-quarantine, presurgery polymerase 
chain reaction testing, etc), leading to unnecessary 
stress for both patients and their care team, accord-
ing to Korn. 

The goals of the app include reducing surgery 

cancellations, decreasing postsurgery complications, 
and providing a stellar, digital health care experi-
ence. The Sharp Health Companion app offers videos 
on how to prepare for surgery, what to bring to the 
health care facility, and how to administer eye drops 
postoperatively. It also offers directions to the health 
care facility, postoperative medication information, 
what to do or not do following surgery, medication 
reminders, and notifications via smartphones and 
wearable devices, as well as links to an electronic 
medical record patient portal app for HIPAA-secure 
patient-care team communication. 

“From the care team’s perspective, there is a 
web-based portal that allows the creation of cus-
tomizable surgery care plans for any eye surgery 
procedure,” Korn explained. “If any changes occur 
in the perioperative process, for example, the sur-

gery date changes or there is a change in COVID-
19 precautions protocol, we can broadcast the new 
care instructions to a single patient or to my entire 
patient surgery population within seconds. The new 
care plan instantly appears on their smartphones, 
and this feature definitely made our surgery sched-
ulers quite happy.”

The app also allows for graphical depiction of self-
monitoring recovery measures such as adherence 
to using eye drops, degree of eye pain sensation, 
and performance activity on eye visual acuity tests. 
According to Korn, patients are very motivated to fill 
their heart icon to 100% adherence by doing every-
thing asked of them before and after their surgery.

Patients who are undergoing cataract surgery tend 
to represent an older demographic, but clinicians 

App helps patients with cataracts 
have smoother surgery process
Technology enables physicians to provide and receive important information more quickly
By Louise Gagnon; Reviewed by Tommy Korn, MD

Korn

Continues on page 23 : Process

The Sharp Health Companion app can act like a physician or 
nurse at a patient’s side. It also can provide videos offering 
patients tips on preparing for surgery.
(Images courtesy of Tommy Korn, MD)
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should not work from the premise that age is a bar-
rier to using apps and mobile technology, Korn said. 

“The naysayers for developing our app told us 
that ‘grandmas and grandpas’ don’t know a thing 
about smartphones,” he said. “Well, they were quite 
wrong. We encountered many senior patients who 
were quite motivated and enthusiastic to use medi-
cal health apps such as ours.”

Korn chose cataract surgery for the pilot experi-
ence with this app because it is so ubiquitous. Get-
ting information to surgical patients and allowing 
them to check in with their surgeon will minimize 
the potential for complications, he said.

“If a patient is having pain, [the app] opens up 
the camera and a picture is taken of the eyes,” he 
said. “The picture is sent to the care team instantly. 
This is a starting point to help us determine if the 
patient is having a serious eye problem and if they 
need to be seen in person right away. The patient 
can also record a daily pain scale self-assessment 
[in the app] and correlate this with their eye drop 
adherence data.”

Korn noted that postsurgical issues and concerns 

may be resolved through telemedicine features within 
the app, saving the patient a trip to see the surgeon 
in person, an aspect highly appreciated during the 
COVID-19 pandemic. 

The app also allows patients to monitor their vision 
daily postoperatively. 

“There is a self-check of vision that can be done 
every day,” Korn said. “They can test it and report 
it to us if there is a problem. We have the ability to 
monitor their eye acuity and pain sensation remotely 
with the patient’s consent.”

Korn added that a surgeon can perform an impres-
sive, efficient cataract surgery but if the patient does 
not follow through with their care recovery and 
eye drop instructions, then the surgery efforts and 
resources have gone to waste.

Korn has kept data on the app’s impact on surgery 
cancellations. In the 6 months prior to the use of the 
app, when instructions were provided on paper and 
reminders were in the form of phone calls to 542 
patients, 5% to 7% of surgeries were canceled. In the 
following 6 months, the Sharp Health Companion 
app was used for instructions and reminders in 349 
scheduled surgeries—there were no cancellations. 

Another metric that illustrates the benefit of the 
app is adherence to eye medications following cat-
aract surgery. For the 542 patients who did not use 
the app and received paper instructions for admin-

istration of eye drops, the rate of adherence was 
50% to 65%. When the Sharp Health Companion 
App was used, there was an 80% rate of adherence 
to eye medications. 

Results of a survey of 35 pilot surgical patients 
showed overwhelming support for the use of the 
app: 95% of respondents said they preferred the app 
over paper instructions. Ninety percent of respon-
dents reported the information in the app assisted 
in the understanding of postsurgery instructions, 
97% said they would use the app for any future sur-
geries, and 93% stated the app made their surgical 
experience better.

According to Korn, the next step is to expand the 
use of the app for retina, oculoplastic, and glau-
coma procedures. There is also a plan to engineer 
the Sharp Health Companion app for other types of 
surgeries such as orthopedics, urology, obstetrics/
gynecology, and ENT procedures, Korn said.

“When you combine mobile app technologies with 
great surgeries and human empathy—putting your-
selves in the patient’s shoes—amazing health care 
experiences are created,” he concluded.■

PROCESS
( Continued from page 22 )

The big question was how telemedicine could 
mimic the in-person examination, according to 
Saya Nagori, MD, vice president of medical affairs 

and founder of SimpleHealth.com 
and owner of VisionMD.co.

In 2015, telemedicine faced         
legislative battles, regulatory hur-
dles, confusing/limited reimburse-
ments, and low adoption rates by 
physicians and patients, Nagori 
said.

Now, there has been a major 
reversal. Since the onset of the COVID-19 pandemic,  
patients and physicians have embraced telemedi-
cine, physicians have been receiving reimburse-
ments since March 2020, and regulatory issues are 
no longer problematic. 

“The biggest misconception holding physicians 
back is the notion that physicians must address 
every issue via telemedicine,” Nagori said. 

M A K I N G  T H E  T E A M 
A P P R O A C H  W O R K

Telemedicine seems tailor-made to replace in-person 
visits for patients needing chronic care; however, 
it is not as appropriate for acute care, Nagori said.

Getting the clinic staff on board is one of the 
biggest challenges. 

“When each member of the team 
can handle almost all of what is 
needed during a virtual examina-
tion, this will facilitate a seamless 
transition to telemedicine. Physi-
cians need to help the team mem-
bers understand what can and can-
not be accomplished via telemedi-
cine,” Nagori explained.

E X A M I N A T I O N S
Ocular pathologies that can be di-
agnosed and managed successfully 
via telemedicine include chalazion, 
stye, and lid lesions; episcleritis; dry eye; subcon-
junctival hemorrhages; ocular allergies; conjunc-
tivitis; myopia, hyperopia, and astigmatism; and 
pterygium and pinguecula; in addition patients 
with acute angle closure and retinal detachment 
may be triaged. 

After the COVID pandemic eases, telemedicine’s 
place in the practice will continue to be convenient 
for physicians working from home, and when patients 
are in the office or at a remote testing center. 

I N N O V A T I O N S
Telehealth also lends itself to disease detection. 
NGoggle technology (Ngoggle Diagnostics) (https://
ngoggle.com/science/) senses brain activity using 
electroencephalography (EEG) through neurostim-
ulation and feedback. The patient wears a headset 
with a virtual reality goggle that contains EEG sen-
sors and custom optics that can measure disease 

progression remotely. 
Felipe Medeiros, MD PhD, vice 

chairman of the Department of Oph-
thalmology at Duke University School 
of Medicine in Durham, North Car-
olina, and colleagues designed this 
innovative technology with the goal 
of measuring visual fields more often 
to prevent disease progress.

Amid the continuing challenges 
of telemedicine, it is vital to develop 
these developing technologies to pro-
vide the best care for patients.

“The use of telemedicine is grow-
ing. While it currently has its limitations within 
ophthalmology, the use case scenarios will con-
tinue to expand with innovation and time,” Nagori 
concluded. ■

SAYA NAGORI, MD
e: saya.nagori@gmail.com
This article is adapted from Nagori’s presentation at the Ohio Ophthalmological Society’s 
2021 virtual annual meeting. Nagori is a medical adviser to DOT Glasses.

 ◗ In the wake of the 
COVID-19 pandemic, 
telemedicine has 
become more widely 
accepted by patients. 
That acceptance is 
expected to continue 
to grow. 

TAKE-HOME 

Nagori

FROM THE COVER 

TELEMEDICINE
( Continued from page 1 )

TOMMY KORN, MD
p: 858-939-5400 
Korn has no financial disclosures related to this content.

23

device technology
JUNE 15, 2021 :: Ophthalmology Times®



Light adjustable IOLs: Treat patients 
with Star Trek-like technology
Lens option can correct for surgically induced astigmatism or an inaccurate position
By Lynda Charters; Reviewed by John Berdahl, MD

THE LIGHT ADJUSTABLE Lens (LAL;          
RxSight) is the first adjustable IOL that facilitates 
office-based optimization of vision after lens im-
plantation and healing. The availability of this tech-
nology overcomes limitations of the preoperative 
and intraoperative prediction processes, according 
to John Berdahl, MD, a partner at Vance Thompson 
Vision in Sioux Falls, South Dakota.

No matter how much imaging and analysis are 
done preoperatively or the degree of sophistication 
of the intraoperative tools, postoperative refractive 
surprises still happen after cataract surgery despite 
the surgeon’s best attempts. After IOLs have been 
implanted, patients still do not achieve target vision. 

When using the LAL, Berdahl estimated that 70% 
of patients achieved uncorrected distance visual acu-
ity (VA) of 20/20 or better, 92% of 20/25 or better, and 
98.7% of 20/32 or better versus 36.3%, 60.6%, and 
79.8%, respectively, with a standard IOL. The same 
type of results were seen with cylinder.

According to Berdahl, LALs offer a more predict-
able way to provide premium cataract surgery. 

The beauty of this system is that although adjust-
ments are made postoperatively, they are not “locked 
in” immediately. Patients can test-drive different refracts 
and choose what works best. The technology allows 
small tweaks in residual sphere and cylinder errors 
and can optimize blended vision to achieve excel-
lent vision at all distances. This ultimately results 
in fewer LASIK enhancements and IOL exchanges.

L A L  S Y S T E M
The components of the LAL system are the lens itself, 
the insertion device, and the light delivery device. 
The LAL is a photo-reactive ultraviolet (UV)-absorb-
ing, 6-mm, biconvex, silicone lens with a rounded-
edge anterior surface and a squared-edge posterior 
surface. The polymethylmethacrylate haptics are 13 
mm in total diameter. The lens is implanted into the 
capsular bag through a 2.8-mm incision during a 
standard cataract surgery.

After implantation, light is delivered to the lens 
causing the macromers in the light path to undergo 
photopolymerization. Macromers that are untouched 
by the light then move into the exposed area, causing 
a precise shape and power change. Once the desired 
refraction is achieved, all the remaining macromers 
are locked in and polymerized. The light delivery 
device includes an anterior-segment biomicroscope, 
a patient chin and headrest, computer for planning 

and performing light treatment, and 
UV light-projection system. 

The device can treat sphere rang-
ing from - 2.00 D to +2.00 D and cyl-
inder from - 0.50 to - 2.00 D during 1 
treatment session. However, the caveat 
is that the extremes of the treatment 
capabilities will not be reached with 
subsequent treatments. Berdahl advises 
that the treatment overall is predictable 
between -3.00 D and +3.00 D and up 
to approximately 3 D of astigmatism. 

P E A R L S
Patient selection is key to achieving 
high patient satisfaction. Patients may 
be good candidates if they want to 
optimize their vision and outcomes, 
can keep the needed 2 to 4 appoint-
ments for light adjustments, have preexisting cor-
neal astigmatism of 0.75 D or more, and can comply 
with wearing UV protective lenses until after the 
final light treatment. Berdahl advised checking for 
photosensitizing medications preoperatively.

Patients who are not good candidates include those 
taking systemic medications that can increase sensi-
tivity to UV light, those with a history of ocular her-
pes simplex virus, those who cannot maintain steady 
fixation during light treatment, and those who will 
not wear protective UV glasses after implantation.

For successful surgery, a large pupil of at least 6.5 
mm (Berdahl prefers 7 mm) is needed, and Berdahl 
advised using the A-constant of 118.4. 

Following cataract surgery, the patient must wear 
UV protective glasses, both dark and light. Patients 
are instructed to keep the glasses on during wak-
ing hours until about 24 hours after they complete 
the final light treatments. Exposure to UV light, can 
cause uncontrolled changes to the LAL.

Because of the short intervals between the light 
treatments, the implantations should be done as close 
together as possible. In his practice, Berdahl does 
implantations on the same day or the second one the 
next day. Light treatments can be done simultaneously. 

The first treatment should be done about 3 weeks 
following cataract surgery and after the residual 
refractive error has been determined using a stan-
dard phoropter. Having a stable refraction is imper-
ative. The refractive error then is entered into the 
light delivery device. The treatment takes about 

90 seconds to perform. 
The second light treatment should take place at 

least 3 days after the initial light treatment. If addi-
tional treatments are needed, there should be at least 
3 days after each previous light treatment. 

Berdahl advised a trial of monovision near-point 
and when adjusting the vision, dialing it in to the 
place where the patient uses that vision most fre-
quently. He estimated that the entire process takes 
5 to 6 weeks. 

“In the clinical trial of the LAL,  about twice as 
many patients get 20/20 or better uncorrected VA,” 
he concluded. “There is a dramatic reduction in outli-
ers defined as 20/30 or worse results from more than 
15% to less than 1%. ■ 
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A light adjustable lens facilitates optimization of vision after lens implantation.
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R
ecognizing that there is much that is 
new about an old disease is pivotal to 
the practice of comprehensive ophthal-
mology, said Robert C. Sergott, MD, 
describing the new optic neuritis (ON) 
paradigm. 

Sergott is director of the Neuro-
Ophthalmology Service at Wills Eye Hospital and 
founding director and CEO of the Annesley EyeBrain 
Center at Thomas Jefferson University in Philadel-
phia, Pennsylvania.

“Neuromyelitis optica [NMO] 
was a subject touched on briefly 
when I was in medical school and 
was extremely difficult to diagnose 
quickly,” he said. “Now it may 
be diagnosed easily and quickly 
because of a blood test for anti–
aquaporin-4 antibodies. Every time 
this happens in medicine, what were 

thought previously to be rare diseases become more 
commonplace.”

The difference between multiple sclerosis (MS) 
and NMO with ON is that the prognosis of the lat-
ter is much worse and can result in a stroke to the 
retina because of an immunologically mediated vas-
culitis immunologic basis. 

“Ophthalmologists must assume that every case 
of ON is NMO until the diagnostic study results 
are received,” he advised. Because of the risk of 
NMO with ON proceeding to ischemic damage in 
the retina, treatment with high-dose corticosteroids 
is time-sensitive.

D I S S E C T I N G  N M O
This immunologic disease was once thought to be 
rare, occurring with simultaneous bilateral ocular 
involvement and the presence of spinal cord symp-
toms of myelopathy. However, the opposite is true, 
with the disease developing unilaterally and with or 
without spinal cord symptoms. Anti–myelin-associ-
ated oligodendrocyte glycoprotein (anti-MOG) is a 
similar disorder that also must be recognized quickly.

Similar to ON and MS, NMO is far more common 
in women, and the incidence rates are 2 to 3 times 
higher in Black and Asian patients. Also, NMO is more 
active during and immediately after pregnancy. The 
median age of onset is 40 years, and the worse the 

visual loss, the more likely it is a diagnosis of NMO. 
Gastrointestinal symptoms, including hiccups, 

weight loss, and itchiness, may help in the differ-
ential diagnosis of NMO. However, the only current 
definitive tests are anti–aquaporin-4 and anti-MOG 
blood tests. Patients may have the classic findings of 
NMO but negative antibody titers, and they are now 
classified as seronegative NMO. Delays in the avail-
ability of testing results necessitate the assumption 
that the patient has NMO until proven otherwise. 
“Treat first and establish the diagnosis afterward,” 
Sergott said. Not treating rapidly can result in an 
immunologically mediated ischemic optic neuropa-
thy and/or central retinal artery occlusion.

C A S E
A 29-year-old man with a 1-week history of right 
eyebrow pain, ocular pain, and pain with ocular 
movement reported decreased vision in his right eye 
with a visual acuity (VA) of 20/50; the VA in the fel-
low eye was 20/20. The respective IOPs were 25 and 
22 mm Hg. He started latanoprost bilaterally. With 
no improvement, he presented to the emergency    
department at Wills Eye Hospital. The patient’s his-
tory was unremarkable. The VA was counting fin-
gers and there was an afferent pupillary defect in 
the right eye. An MRI showed enhancement of the 
optic nerve in the right eye and an enlarged nerve 
in the left eye extending to the chiasm. No white 
matter lesions indicative of MS were seen.

“This long segment of an enhancing optic nerve 
lesion and a normal brain increases our clinical sus-
picion for NMO , but it is not specific for the diag-
nosis,” Sergott said.

W H A T  T O  D O
An aggressive treatment approach is mandatory in 
NMO as is collaboration with other specialists. Oph-
thalmologists are advised to quickly refer patients to 
the emergency department for neuroimaging of the 
optic nerves, brain, and spinal cord. There should 
be admission to the hospital, administration of in-
travenous (IV) steroids, and collaboration with neu-
rology or neuro-ophthalmology while awaiting the 
NMO titer results.

NMO has gone through a major therapeutic advance, 
Sergott pointed out. NMO is related to ophthalmology 
through the retinal blood vessels and those in and 

around the optic nerve. Research has indicated that 
B cells are stimulated to produce high concentrations 
of antibodies to aquaporin-4. Aquaporin 4 is highly 
localized to the astrocytic footplates that contact the 
retinal arterioles. The bottom line is that antibodies 
to aquaporin-4 are the pathogenesis of the periar-
terial inflammation in NMO compared with MS in 
which the extravasation of immunologically active 
cells emerge in perivenular location. Complement 
activation and increased levels of IL-6 also develop.

He explained, based upon the elegant neuro-
immunopathogenesis research of Claudia Lucchi-
netti, MD, of Mayo Clinic in Rochester, Minnesota, 
and others, that the current therapies are based 
on the following sequencing: first, IV methylpred-
nisolone; second, plasmapheresis; and then either 
B-cell depletion, anti–IL-6 therapy, or complement 
inhibition.

Histopathologic studies have shown that NMO may 
produce ischemic damage, “strokes” in the spinal 
cord correlating very well with what can develop in 
the central retinal artery and its branches. 

N A T U R A L  H I S T O R Y  O F  N M O
In patients with spinal cord disease, 83% do poorly; 
in contrast, 67% of patients with ON do poorly. “This 
is much worse than the ON with MS,” Sergott said.

NMO attacks can result in blindness, paralysis, 
and death from neurogenic respiratory failure. Incom-
plete recovery from attacks is the typical course that 
can result in cumulative disability. Within 5 years 
of NMO onset, more than 50% of patients are blind 
in 1 or both eyes or require ambulatory assistance, 
he noted.

Three medications have received FDA approval 
for treating NMO: Uplizna (inebilizumab-cdon, Viela 
Bio) for B-cell depletion; Soliris (eculizumab, Alex-
ion Pharmaceuticals Inc.) for complement inhibition; 
and Enspryng (satralizumab, Chugai Pharmaceuti-
cal) for anti–IL-6 activity. Sergott pointed out that 
ophthalmologists must recognize ON quickly and 
move in a different paradigm than before. 

“It is no longer an option to wait to perform imag-
ing,” he said. “All ON patients should be hospitalized. 
NMO and MS cannot be differentiated clinically, and 
NMO must be treated to prevent strokes in the optic 
nerve and retina.”

Physicians should hospitalize ON patients to prevent blindness, possible death
By Lynda Charters; Reviewed by Robert C. Sergott, MD

Sergott
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Diagnosing Alzheimer disease: 
Ophthalmologists have role in early detection
Clues to diagnosis from patient/family histories, examination techniques
By Lynda Charters; Reviewed by Robert C. Sergott, MD

SIGNS AND SYMPTOMS of Alzheimer              
disease in the retina, optic nerve, and the more 
posterior afferent visual system in the temporal and 
parietal lobes may point physicians to a diagnosis 
of Alzheimer disease earlier than previously real-
ized, according to Robert C. Sergott, MD.

Sergott, director of the Neuro-Ophthalmology Ser-
vice at Wills Eye Hospital and founding director and 
CEO of the Annesley EyeBrain Center at Thomas 
Jefferson University in Philadelphia, Pennsylvania, 
pointed out the importance of awareness of often 
subtle signs and symptoms in patients 55 years and 
older, based on the possibility that treatments for 
Alzheimer disease may be available in the next sev-
eral months. The availability of potential treatments 
to address early disease may sidetrack its current 
ability to destroy the brain and retinal and optic 
nerve function. 

With diseases such as Alzheimer disease and Par-
kinson disease, patients may present first to an oph-
thalmologist rather than a neurologist because of 
the associated visual disturbances.

P E A R L S  G L E A N E D  F R O M  A  C A S E
Sergott described a 68-year-old man who presented 
with progressive field constriction for 2 years and 
the inability to drive at night for approximately 1½ 
years. The patient described seeing oncoming lights 
when driving as starbursts. 

Constricted visual fields may be an initial pre-
sentation as a possibility of Alzheimer disease. The   
differential diagnosis is large and includes retinal 
degenerations, quinine toxicity, central retinal artery 
occlusion, end-stage glaucoma or papilledema, conflu-
ent optic disc drusen, bilateral occipital lobe infarc-

tions, nonphysiologic response, and cognitive impair-
ment on automated perimetry.

Sergott explained that visual field constriction 
implicates a visual field defect in the retina, optic 
nerve, or occipital lobe; the photophobia in the ret-
ina; and night blindness and depth perception to a 
retinal or cortical issue. Consideration of the 3 loca-
tions suggests that there may be more of a retinal 
or cortical problem, or both. 

“Alzheimer disease affects them all, ie, the retina, 
optic nerve, and the visual system posterior to the 
lateral geniculate,” he said.

The patient’s history was positive for prostate can-
cer and basal and squamous cell cancers, without 
metastases; hypertension; and hyperlipidemia. 

“A rule to live by in neuro-ophthalmology is to 
determine if the patient’s problem at hand is caused 
by the cancer recurrence, especially breast cancer, 
or cancer therapy,” Sergott emphasized.

The patient’s ocular examination was unremark-
able with 20/40 vision bilaterally. Interestingly, the 
patient could see only the test Ishihara plate although 
he had no history of color blindness. The acquired 
loss of color vision could be in the cones, optic nerve, 
or cortical system. 

“This provides a subtle hint of an afferent visual 
problem. Color vision measures contrast sensitivity,” 
he said. “Using low-contrast visual acuity [VA], a 
deficit worse than 20/40 might be identified.”

Optical coherence tomography imaging was                
unremarkable but showed slight flattening, with the 
fovea-macular contour slightly broadened. Fundus 
autofluorescence also showed no striking abnormal-
ity suggestive of early Alzheimer disease. 

Multifocal electroretinography (ERG), however, 

showed an almost isoelectric tracing in the right eye 
despite 20/40 vision. In the left eye, multifocal ERG 
abnormalities were present but not as pronounced 
as the right eye.

Cranial MRI showed nonspecific changes and 
that paraneoplastic autoantibodies and the lumbar 
puncture cerebrospinal fluid profile were negative.

Automated perimetry showed an inferior quadran-
tanopia in the left eye and a more subtle defect in 
the right eye. This localization pattern is in the right 
parietal temporal lobe.

“From this testing, we know that this patient has 
brain disease in the right parietal temporal lobe,” 
Sergott explained. “The multifocal ERG results indi-
cated the presence of retinal disease. This proved 
to be an extensive process in the visual system.”

In addition to the constricted visual fields, color 
vision deficit, and abnormal ERG, the patient’s his-
tory showed dissatisfaction with the results of cata-
ract surgery despite 20/40 bilateral VA and a depth 
perception of only 40 seconds of arc. 

“One reason for dissatisfaction postoperatively with 
a good Snellen VA may be Alzheimer disease,” he 
said. “The root of the dissatisfaction may be subtle 
problems with difficulty reading and finding words 
and mild short-term memory loss.”

Other clues are that the patient never arrived alone 
at appointments and often did not answer questions 
directed to them, Sergott added.

D E M E N T I A  C L A S S I F I C A T I O N S
Patients who present with predominantly visual 
symptoms may have posterior cortical atrophy. 

However, Sergott cautioned physicians about rec-

Specifically, Sergott advised treating with IV 
methylprednisolone upon admission to the hospi-
tal, followed by MRI, a serologic work-up, and lum-
bar puncture for NMO, Lyme disease, syphilis, and 
anti-MOG antibodies. If the vision does not improve 
with IV steroid treatment, plasmapheresis should be 

performed quickly. If unsuccessful, it should be fol-
lowed by B-cell depletion, complement inhibition, 
or anti–IL-6 therapy.

A neuroradiologic clue to NMO involves the area 
postrema in the distal brainstem; when it is inflamed, 
hiccups, vomiting, and weight loss develop. Another 
clue is that the lesions in the spinal cord are lon-
ger than in MS and can span 3 or more contiguous 
vertebral segments of the spinal cord and involve 
the central gray matter, with the lesions generally 
localized to the cervical and upper thoracic cord, 

Sergott said.
“In 2021, we have a new paradigm for ON. Oph-

thalmologists should think NMO first and MS second. 
ON is NMO until proven otherwise to prevent strokes 
to the optic nerve and retina,” Sergott concluded. ■

OPTIC NEURITIS
( Continued from page 25 )

ROBERT C. SERGOTT, MD
e: rcs220@comcast.net
This article is adapted from Sergott’s presentation at the Ohio Ophthalmological Society’s 
2021 virtual annual meeting. He has no financial disclosures related to this content. 
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The 2 faces of glaucoma
Pressure-dependent optic nerve disease, retinal disease
By Lynda Charters; Reviewed by Yvonne Ou, MD

GLAUCOMA IS NOT only a pressure-dependent 
optic nerve disease but also a pressure-independent 
retinal disease, according to Yvonne Ou, MD, asso-
ciate professor in residence and academic director of 
the Glaucoma Division, Department of Ophthalmology, 
University of California San Francisco. 

T H E  C A S E  F O R  I N T R A O C U L A R 
P R E S S U R E  ( I O P )  I N D E P E N D E N C E 

Results from a large number of important studies seem 
to support Ou’s contention.

A study on the prevalence of open-
angle glaucoma reported that nearly 
40% of patients with primary open-
angle glaucoma do not have elevated 
IOP,1 which suggests, she noted, that 
IOP-independent risk factors are at work 
here. Low ocular perfusion pressure, 
defined as systolic pressure below 125 

mm Hg, was associated with a higher risk of progres-
sion of glaucoma in the Early Manifest Glaucoma Trial.2

In addition, results from the Low-pressure Glaucoma 
Treatment Study showed that the use of the neuropro-
tective agent brimonidine equals less progression of 
visual field damage compared with timolol, a β-blocker, 
despite equal reductions in IOP with the 2 agents.3 

N E U R O D E G E N E R A T I V E  D I S E A S E
Glaucoma is also a retinal neurodegenerative disease, 
aspects of which are compartmentalized neurodegen-
eration and retinal ganglion cell (RGC)–type suscepti-
bility. Ou pointed out that this information can lead to 
identification of new biomarkers, including novel im-
aging and functional assessments. 

RGCs differ in their functional capabilities (ie, the 
ON and OFF cells react to light increases and decreases, 
respectively), and their dendrites are positioned at dif-
ferent locations in the inner plexiform layer (IPL). 

Two types of RGCs are the ON-sustained α RGCs 
and OFF-transient α RGCs. Regarding the former, when 
investigating a murine model of elevated IOP, Ou and 
colleagues noted that following 7 days of transient IOP 
elevation and the subsequent return to baseline IOP, 
RGCs maintained dendritic area and increased the radius 
of the receptive field. In contrast, those 2 parameters 
shrank in association with the α OFF-transient cells. 

Another observation regarding the ON-sustained cells 
was that the synaptic density decreased following the 
IOP elevation.4 

A newer generation of optical coherence tomogra-
phy (OCT) known as visible-light OCT (vis-OCT) has a 
better axial resolution than conventional OCT and can 
visualize the sublaminae in the IPL. 

The ON-sustained ganglion cells were shown to be 
more resilient after IOP elevation in contrast to loss of 
the OFF-transient ganglion cells.4 The loss of these cells 
may be indicative of their selective vulnerability.

This resilience of the ON-sustained ganglion cells raises 
the question about the reversibility of their impaired func-
tion that includes early synapse loss and dysfunction, 
dendrite shrinkage, loss of electroretinography (ERG) 
amplitude and size of the receptive field, axonal trans-
port deficits, and microglial activation.5  

Ou’s team evaluated ERG measurements of the changes 
in the ON and OFF pathways and reported that a sinu-
soidal flicker stimulus at varying frequencies can sep-
arate the pathways, and the OFF pathway is associated 
with higher temporal frequencies. 

Ou and her team used a handheld ERG with sinusoidal 
high- and low-frequency stimuli to evaluate glaucoma 
patients and controls. This study found that eyes with 
glaucoma have decreased ERG responses at higher fre-
quencies compared with controls. At lower frequencies, 
there was no difference in the responses, suggesting that 
the OFF pathway may be more vulnerable in glaucoma. 

“Our current paradigm is that glaucoma exhibits optic 
nerve damage as evidenced by optic disc and retinal 
nerve fiber layer structural abnormalities or visual field 
abnormality,” Ou concluded.  ■
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Ou

ognizing   patients who present with mildly 
disrupted memory and functioning, which 
may point to other findings suggestive of 
a more global deficit of visual processing. 
These may include a progressive decline in 
visuospatial, visual perception, and liter-
acy skills that appear in patients who are 
on average 50 to 65 years of age. 

Experts disagree about whether posterior 
cortical atrophy is a pure form of Alzheimer 
disease or a separate entity. Lewy body 
dementia and prion disease also may have 
similar visual symptoms.

P R A C T I C A L  G U I D E L I N E S  T O 
O P H T H A L M I C  P R E S E N T A T I O N S

Sergott prioritized the various ophthal-
mologic findings when ophthalmologists 
are confronted with patients similar to the         
patient under discussion. 

The ophtha lmic presentat ions of 
Alzheimer disease include the unhappy 
patient with good VA after cataract sur-
gery and in patients not having had recent 
cataract surgery, loss of color vision, depth 
perception, and photoreceptor dysfunction 
manifesting as glare and night blindness.

Sergott said he believes that the multifo-
cal ERG may be the most sensitive test to 
identify retinal abnormalities in patients 
with dementia syndromes.

He also advised physicians to be alert 
to patients with visual field defects who 
have trouble with the automated perime-
try test, especially with repeated attempts. 

Patients may also present with a hom-
onymous hemianopsia a normal MRI scan. 
This clinical presentation should alert               
ophthalmologists and neurologists to the 
possibility of Alzheimer disease. 

“When such patients present, Alzheimer 
disease should be suspected. Hopefully, 
during 2021 some treatments will become 
available,” he said. “[As with] most treat-
ments, they will work better the sooner they 
are instituted before the disease destroys 
most of the brain and a large segment of 
the retinal and optic nerve function. Oph-
thalmologists may be the key to get the 
diagnostic process moving.” ■

ROBERT C. SERGOTT, MD
e: rcs220@comcast.net
This article is adapted from Sergott’s presentation at the Ohio 
Ophthalmological Society’s virtual annual meeting in February. He has no 
financial interest in this subject matter.
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P
hysicians may soon have new tools for 
quantifying inflammation associated 
with uveitis. Automated algorithms have 
been developed that can correlate im-
aging-based measures of uveitis activ-
ity with visual acuity (VA) and visual 
function. These algorithms work with 

commercially-available, standard care imaging and 
their metrics have potential use as surrogate outcome 
measures in uveitis clinical trials.

Current measures of inflammation are limited 
because they are ordinal and subjective, according 
to Cindy Chen, BA, of the Cleveland Clinic’s Cole Eye 
Institute in Cleveland, Ohio. She and a team of col-
leagues have been working on automated and semi-
automated imaging-based quantifications of inflam-
mation to produce continuous and objective mea-
sures of intraocular inflammation. Their goals are 
to demonstrate that these quantitative metrics are 
not only reliable and reproducible but relate well to 
visual acuity and measures of function.

Q U A N T I F Y I N G  I N F L A M M A T I O N
The investigators performed a prospective obser-

vational case series, the Imaging Quantification of 
Inflammation study, that included patients with 

active uveitis who received standard-of-care medi-
cations and were followed for 6 months. The patients 
underwent standard clinical examinations and optical 
coherence tomography (OCT), anterior-segment OCT 
(AS-OCT), and ultrawidefield fluorescein angiogra-
phy (UWFFA) at baseline and 1, 3, and 6 months. At 
each visit, their VA was measured, and the patients 
completed the National Eye Institute Visual Func-
tion Questionnaire-25 (NEI VFQ-25).

Investigators created customized automated soft-
ware that can continuously image and measure intra-
ocular inflammation, specifically anterior-chamber 
cell quantification with AS-OCT, UWFFA leakage 
quantification, and OCT fluid quantification, with 
the focus on the latter 2 measures. They then corre-
lated the imaging-based measures of ocular inflam-
mation with the VA and visual function scores.

Chen was able demonstrate the method of semi-
automated quantification of vascular leakage using 
UWFFA. Using this method, the software developed 
the total leakage index, defined as the total leakage 
area divided by the total region of interest analyzed. 
They also devised a macular-centered retinal leak-
age index; the software provides an image with 3 
regions of interest circled, with the first represent-
ing the central 3 disc diameters, the second repre-
senting 6 disc diameters, and the third representing 
9 disc diameters. The leakage index was measured 
in each diameter.

With semiautomated volumetric fluid analysis using 
spectral-domain OCT, a fluid index was generated 

that was the sum of the intraretinal and subreti-
nal fluid divided by the actual retinal volume 

from a 6-mm cube scan, Chen explained.

S T U D Y  R E S U L T S
Eighty six eyes from 43 patients (aver-
age age, 46 years) were included in the 
study. The most frequent diagnoses were 
idiopathic uveitis, sarcoid uveitis, and 
birdshot chorioretinopathy. The aver-
age logarithm of the minimum angle 
of resolution (logMAR) VA was 0.22 
and 0.25 at baseline and at 6 months, 

respectively. 
Semiautomated quantification of OCT 

fluid demonstrated good correlation with 
visual acuity. 

“We found that the OCT fluid index was corre-
lated moderately with the logMAR VA at all evalu-
ations,” Chen said. “A worsening fluid index was 
correlated positively with worsening VA (r = 0.4, 
P < 0.001).”

Promising results were also found when relat-
ing vascular leakage on UWFFA with visual acuity. 
Specifically, an overall higher total retinal leakage 
index was correlated with worse VA (r = 0.4, P < 
0.001), and a similar relationship was found when 
evaluating macular leakage in the central 3 disc 
diameter zone (r = 0.489, P < 0.001). 

“The highest correlation between the macular 
leakage in the central 3 disc diameters and the wors-
ening logMAR VA was seen at baseline in patients 
with active uveitis (r = 0.617, P < 0.001),” Chen said.

In addition to visual acuity, visual function was 
also mildly correlated to vascular leakage at all vis-
its, with a higher total retinal leakage (r = –0.156, 
P = 0.015) and macular leakage in the central 3 
disc diameter zone (r = –0.237, P = 0.0002) sug-
gesting worse visual function. 

Between the retinal leakage and OCT fluid mea-
sures themselves, the investigators also found a 
mild correlation. A greater total retinal leakage 
index was positively correlated with a greater OCT 
fluid index (r = 0.272, P < 0.001), and macular 
leakage in the central 3 disc diameters was corre-
lated mildly with greater OCT fluid (r = 0.343, P 
< 0.001), Chen noted.

The take-home messages from this study are as 
follows:

> Macular leakage at the 3-disc diameter on FA 
and the retinal fluid index on OCT are correlated 
moderately with VA and visual function. 
> These continuous measures of inflammation 
are continuous and can quickly be generated from 
commercial imaging modalities. 
> The parameters of inflammation quantified using 
an automated algorithm can be used as surrogate 
outcome measures. ■

VA, visual function are going 
the way of ocular inflammation
Measures of inflammation can predict treatment outcomes for patients
By Lynda Charters; Reviewed by Ian Han, MD

CINDY CHEN, BA
e: srivass2@ccf.org
This article is adapted from Chen’s presentation at the American Academy of Ophthalmol-
ogy’s 2020 virtual annual meeting. Chen has no financial interest in this subject matter; 
the study was funded by Santen Inc. 
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The proteome of proliferative 
vitreoretinopathy: insight into the 
central role of extracellular matrix
Study highlights extracellular matrix-related proteins expressed in PVR
By Charles G. Miller, MD, PhD; Special to Ophthalmology Times®

DESPITE SIGNIFICANT ADVANCES in 
vitreoretinal surgery over the past several decades, 
proliferative vitreoretinopathy (PVR) remains the 
leading cause of failure following retinal detach-
ment (RD) repair, complicating 5% to 10% of rheg-
matogenous detachments.1

Although significant effort has been applied to 
characterizing the various cell types and signaling 
molecules critical to the pathogenesis of PVR, a holis-
tic understanding of the disease process remains 
elusive. This knowledge gap has hampered the devel-
opment of novel therapeutics to prevent PVR follow-
ing repair of chronic, traumatic, or recurrent RD. 

Cataloging the complete proteome of PVR mem-
branes will help yield mechanistic insight into the 
molecular pathogenesis of this disease.

M E T H O D S
Six PVR membranes and 1 idiopathic epiretinal mem-
brane (ERM) delaminated during a pars plana vit-
rectomy were analyzed by mass spectrometry. Tan-
dem mass spectra were extracted by Byonic software 
using the UniProt database. Spectra identifications 
were accepted at probabilities greater than 95%. 

After filtering data from PVR samples for repro-
ducibility, which were accepted when present in at 
least 4 of 6 samples, missing values were imputed 
with 0.5 spectral counts.

R E S U L T S
The PVR proteome identified consists of 896                      
proteins. Gene Ontology pathway analysis of this 
protein list revealed enrichment of 2 pathways, 
extracellular matrix (ECM) organization and ex-
tracellular structure organization. An independent 
search of the Reactome Functional Interaction Net-
work also identified the ECM organization to be 
enriched to a significant degree (P = 1.11x10-16) in 
PVR tissue, with the highest total number of reactions 
present (242/318) of any pathway in the database. 

Other pathways related to ECM that reached 
statistical significance included integrin cell sur-
face interactions (45/48 reactions, P = 1.11x10-16), 
ECM proteoglycans (22/23 reactions, P = 1.11x10-

16), and nonintegrin membrane–ECM interactions 
(17/22 reactions, P = 1.11x10-16). Notably, these 
pathways denote the cellular nature of PVR mem-
branes because they are not the proteomic signature 
of inert fibrotic plaques but dynamic cell-matrix 
composites. 

Other pathways that ranked amongst the top 
10 include adaptive immune system, class I major            
histocompatibility (MHC)-mediated antigen process-
ing and presentation, class II MHC antigen presen-
tation, antigen processing-cross presentation, anti-
gen presentation; folding, assembly and loading of 
class I MHC, and eukaryotic translation initiation. 
These pathways reflect the central importance of the 
inflammatory cascade in the pathogenesis of PVR. 

Fold change analysis was performed comparing 
PVR with idiopathic ERM, and a statistically signifi-
cant difference (Fisher’s exact test, P < .00528) in 
total spectrum counts was found for 101 proteins. 
Significant interaction networks (P < .05) were iden-
tified based on known protein-protein interactions 
in published literature (knowledge base). 

Overall, the highest fold change was in fibronec-
tin levels, a 220-kDa glycoprotein that is an impor-
tant constituent of the extracellular matrix, with 
130-fold higher mean total spectrum counts in PVR 
than in idiopathic ERM. 

Fibronectin was also observed to be a hub within 
the interaction network, with known connections to 
27 other proteins—the most of any protein identified. 
Cells derived from PVR membranes and propagated 
in vitro stain positively for fibronectin by immu-
nofluorescence and can be seen to organize cyto-
skeletal components and focal adhesion complexes 
necessary for assembly of mature ECM. 

C O N C L U S I O N
Studies aimed at characterizing PVR membranes 
histologically focused on the importance of ECM in 
the composition of preretinal proliferations.2 Further 
studies focused on upstream mediators of disease 
progression, including signaling pathways related 
to inflammation and cell proliferation in the search 
for medical therapies for the prevention of PVR.3,4

This study highlights the preponderance of 
extracellular matrix-related proteins expressed in 
PVR. Prior applications of proteomic analysis have                      
sampled human vitreous or animal-derived PVR 
membranes, rather than patient-derived tissue.5,6 
Aberrant ECM deposition increases tissue stiffness 
and prevents retinal relaxation necessary for reat-
tachment. Targeted inhibition of these pathways 
may represent an option in the treatment of patients 
at high risk for PVR. ■
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D
ry eye disease (DED) is a common condition 
of the ocular surface that is characterized by 
a deficiency of quality or quantity of the tear 
fluid.1 Due to its multifactorial nature involv-

ing interrelated underlying pathologies, DED can rapidly 
become a chronic refractory condition. Since the onset 
of the COVID-19 pandemic, the prevalence of DED has 
steadily increased.2 Current treatments for DED might 
not work for everyone, and the increasing prevalence 
has accelerated the development of novel therapies. Here 
are 3 things you should know about DED and emerging 
strategies to treat it.

1 The new definition of DED 
provides practitioners a 
practical tool to diagnose 
DED in the clinic.

In the United States, more than 16 million patients have 
been diagnosed with DED, and an estimated 6 million 
adults have symptoms but have not yet been diagnosed.3 

DED, clinically referred to as keratoconjunctivitis 
sicca, is defined by the Tear Film and Ocular Surface 
Society’s Dry Eye Workshop II (TFOS DEWS II) panel as 
a multifactorial disease of the ocular surface characterized 
by a loss of homeostasis of the tear film and accompa-
nied by ocular symptoms, such as discomfort and visual 
disturbance.4 It involves tear film instability and hyperos-
molarity, ocular surface inflammation and damage, and 
neurosensory abnormalities. 

DED is often classified into 2 primary subtypes: aque-
ous tear-deficient dry eye, characterized by an inefficiency 
or inability of the lacrimal glands to produce tears, and 
evaporative dry eye, typically attributed to excessive evap-
oration of the tear fluid.5 The newer definition can help 
clinicians to determine the specific DED subtype to guide 
and individualize treatment. 

The symptoms of DED are heterogeneous and often 
include dryness, red eyes, blurred vision, photophobia, oc-
ular discomfort or pain, foreign body sensation, fluctuat-
ing vision, irritation, and burning.6,7 These symptoms can 
have a substantial effect on daily activities and can lead to 
a reduction in work productivity with a consequently high 
impact on quality of life.8 
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2 The COVID-19 pandemic 
has led to a higher 
prevalence of DED.

Risk factors and exacerbating causes 
of DED include advanced age, female gender, medica-
tions (eg, antihistamines, estrogens, selective serotonin 
antagonists), low humidity environments, extended screen 
viewing, systemic diseases (eg, Sjögren syndrome, diabetes 
mellitus), and prior ophthalmic surgery.9

The COVID-19 pandemic has led to an increase in the 
prevalence of DED, especially among the younger popu-
lation. The increase in remote schooling and working has 
exposed individuals to greater use of visual display termi-
nals.2 Increased screen time leads to excessive evaporation 
of tear fluid because of prolonged blinking intervals, and 
gazing is thought to be the main causative factor. 

Several studies have shown that 1 hour of tablet or 
smartphone use increases eye strain and blur in young 
adults by as much as 5 times.10 Furthermore, the wide-

spread use of face masks adds a potential second compo-
nent to the DED epidemic. The displacement of a mask or 
its incorrect fitting could disperse air around the eyes, and 
the air leakage could cause a rapid evaporation of tears 
leading to mask-associated DED.2

3 Emerging treatments for 
DED include a nasal spray

Treatment for DED is aimed at im-
proving symptoms by increasing or 

supplementing tear production, slowing tear evaporation, 
reducing tear resorption, or reducing ocular surface 
inflammation. The TFOS DEWS II management and 
treatment recommendations include a 4-step process.4 
First-line treatment for most patients with mild or preclin-
ical DED includes artificial tears and lifestyle modifica-
tions, including taking frequent screen breaks by looking 
at a distant object and blinking at regular intervals.11 For 
moderate to severe cases, additional disease-modifying 
prescription drugs may be needed. Surgical intervention 
is considered only if these recommendations fail to yield 
positive results. 

Owing to the inflammatory nature of DED, topical 
corticosteroids are an effective treatment option, particu-
larly for moderate to severe DED when first-line treat-
ments such as ocular lubricants are insufficient. Lotepre-

dnol etabonate (LE) is a corticosteroid with a low risk 
of corticosteroid-related adverse effects such as elevated 
intraocular pressure.12 The LE ophthalmic suspension 
0.25% was recently approved by the United States Food 
and Drug Administration (FDA) following the completion 
of the STRIDE 3 trial. LE is the first agent indicated for the 
short-term treatment of the signs and symptoms of DED. 
In STRIDE 3, ocular discomfort severity was significantly 
improved by day 15 in both the intent-to-treat group and 
in a predefined subgroup with more severe ocular discom-
fort at baseline, compared with the vehicle group. LE was 
well tolerated and had a favorable safety profile.13

Varenicline, a nicotinic acetylcholine receptor agonist, 
is an emerging agent for DED with a novel mechanism 
of action; this preservative-free nasal spray stimulates 
the trigeminal parasympathetic pathway to increase 
tear production. The parasympathetic nervous system 
controls tear film homeostasis partially via the trigeminal 
nerve, which is accessible within the nasal cavity. Results 
from the MYSTIC, ONSET-1, and ONSET-2 trials have 
demonstrated statistically significant improvements in the 
Schirmer score (a measure of natural tear film production) 
among individuals treated with varenicline compared with 
controls, which was the primary end point in these trials. 

Key secondary end points of ONSET-1 and ONSET-2 
included change from baseline in symptoms as assessed 
by the eye dryness score. Both trials showed statistically 
or nominally statistically significant improvement in 
symptom scores at day 28, and in ONSET-2, as early as 
day 14, among patients treated with varenicline nasal 
spray compared with controls. All doses under study were 
well tolerated with no serious drug-related adverse events. 
The FDA accepted the new drug application (NDA) 
for varenicline nasal spray for the treatment of DED in 
March 2021.14

A common risk factor 
for DED is extended 

screen time
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“In the trial, I found there was a significant portion of patients who 
would rather not put something in their eyes to help their eyes. Just 
doing a quick nasal spray, which many people are comfortable with 
already, certainly is a big plus to a subset of patients.”   —David L. Wirta, MD
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1  Janice is a 16-year-old high school student who has continued to take online classes since the COVID-19 lockdown in her school district. Besides her regular 
course work, she is also studying for the SAT exam; thus, she often spends additional hours on her laptop preparing for the exam and engaging with social 
media. Her mother has encouraged her to use lubricant eye drops, but she forgets and frequently complains of dry eyes. Which of the following statements is 
true regarding the impact of prolonged screen time leading to visual discomfort? 

A. One hour of tablet or smartphone use increases eye strain and blurring in young adults up to 5-fold
B. One hour of computer use increases eye strain and blurring in older adults up to 10-fold
C. Reduced blink rate within minutes of device use is similar for both computer and smartphone or tablet use 
D. Reduced tear volume occurs more frequently with smartphone or tablet use

2  In the STRIDE 3 phase 3 study comparing loteprednol etabonate 0.25% to a vehicle in an intent-to-treat (ITT) group and a subgroup with more baseline ocular 
discomfort, which of the following is true regarding safety and efficacy?  

A. The most common adverse event was corneal verticillata
B. Elevations in intraocular pressure were greater in the vehicle group 
C. Ocular discomfort severity (ODS) was significantly improved by day 15 in the ITT and higher baseline discomfort groups
D. ODS was improved at day 15 in the overall intent-to-treat population with less severe ocular discomfort 

3  Which of the following phrases describes varenicline, an agent being evaluated to relieve the signs and symptoms of dry eye disease? 
A. Lubricant drops preserved with sodium perborate that target the lacrimal functional unit
B. Preservative-free drops that reduce T-cell mediated inflammation
C. Preservative-free nasal spray that targets acetylcholine receptors to activate the trigeminal parasympathetic pathway
D. Nasal spray preserved with an oxychloro complex that targets acetylcholine receptors in the lacrimal functional unit 

https://gotoper.com/go/ot-dry21eye-print
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BILLING SERVICES

Focused Medical Billing is a full service medical billing firm 
servicing all specialties of Ophthalmology. With our firm our 
focus is to maximize our client’s revenue and dramatically 
decrease denials by utilizing 30 years of Ophthalmology 
billing/coding experience and expertise. Our firm provides 
accurate clean claim submissions on first submissions with 
relentless A/R follow up to obtain a 98% collection rate that 
so many of our clients enjoy.

Services Include:
  Expert Coders: Billing to Primary, Secondary & Tertiary 
insurance companies

  A/R Clean Up and analysis
  Patient Billing
  Posting of all Explanation of benefits
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  Monthly Reports
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  100% HIPAA Compliant
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Call us today for your free, no obligation consultation

“You’re focused on your patients, we’re focused on you”

Ph: 855-EYE-BILL ext. 802
Email: amay@focusedmedicalbilling.com

Web: www.focusedmedicalbilling.com

America’s leading ophthalmology billers for over twenty 
years and counting!

ü 100% onshore, full-service medical billing by certified 
ophthalmology technicians and coders

ü Proficiency in 35+practice management and erm systems
ü Long-standing relationships with insurance companies
ü Executive consultants of the AAO
ü Credentialing services
ü Practice consulting and forensic billing services to 

maximize office efficiencies and increase revenues
ü Offices in New York and Florida

Telehealth and MIPS expertise to maintain 
practice profitability.
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�r� �a�id �uillen, �� Professor and Chair, 
Department of Ophthalmology 
Penn State Health Milton S. Hershey Medical 
Center c�o �a�at Henderson � Physician 
Recruiter  nhenderson��pennstatehealth.psu.edu

• A high quality program with a national 
reputation for teaching, research, and 
state of the art patient care.

• �oin a growing and busy academic 
practice.

• �arge primary care referral base.
• Highly collaborative culture
• �aculty rank commensurate with 

experience.
• Competitive salary and generous benefits.

• Hershey is next door to the state capital, 
Harrisburg, historic �ancaster and �ettysburg.

• Central Pennsylvania is known for its natural 
beauty, low cost of living and diverse experiences

• �t�s easy to get to some of the Mid�Atlantic�s 
largest metros. Philadelphia ��.� hours� Baltimore 
��.� hours� �ew �ork City ��.� hours� Washington,
D.C. ��.� hours� Pittsburgh ��.� hours�

Penn �tate Health:

• Penn State Health is a multi�hospital health
system serving patients and communities across
�� counties in central Pennsylvania.

• �t employs more than ��,��� people system�wide
with more than �,��� physicians and direct care
providers at �� medical office locations.

Penn �tate Health is o��ering an e�citing o��ortunity �or a �ull�time Pediatric 
��hthalmologist at our Hershey �edical Center located in Hershey, PA� 

Penn State Health is committed to affirmative action, equal opportunity and the diversity of its workforce. Equal Opportunity Employer – Minorities/Women/Protected 
Veterans/Disabled.

Position Highlights: Community:

• M.D., M.D./Ph.D. or equivalent degree.
• BE/BC Ophthalmology.
• A strong commitment to patient care and 

education. Research interests not 
required.

Position Requirements:
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SSaannffoorrdd  EEyyee  CCeenntteerr  is seeking a BC/BE Ophthalmologist to add to its current group of 4 
ophthalmologists and 5 optometrists, with one physician focusing on pediatric patients.

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

 Call is 1:4

 Competitive compensation and comprehensive benefit package

 Excellent retention incentive & relocation allowance

Sioux Falls is one of the fastest growing areas in the Midwest. As the largest city in the state, it 
balances an excellent quality of life and strong economy with a safe, clean living environment. The 
cost of living is competitive and South Dakota has no state income tax. Sioux Falls offers amenities 
of a community twice its size such as fine dining, shopping, arts, sports and nightlife.
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INDICATIONS AND USAGE
OMIDRIA® (phenylephrine and ketorolac intraocular solution) 1% / 0.3% is added to ophthalmic irrigating solution used during 
cataract surgery or intraocular lens replacement and is indicated for maintaining pupil size by preventing intraoperative miosis 
and reducing postoperative ocular pain.

IMPORTANT SAFETY INFORMATION
OMIDRIA must be added to irrigating solution prior to intraocular use.
OMIDRIA is contraindicated in patients with a known hypersensitivity to any of its ingredients.
Systemic exposure of phenylephrine may cause elevations in blood pressure.
Use OMIDRIA with caution in individuals who have previously exhibited sensitivities to acetylsalicylic acid, phenylacetic acid 
derivatives, and other nonsteroidal anti-inflammatory drugs (NSAIDs), or have a past medical history of asthma.
The most commonly reported adverse reactions at ≥2% are eye irritation, posterior capsule opacification, increased intraocular 
pressure, and anterior chamber inflammation.

Please see the Full Prescribing Information for OMIDRIA at www.omidria.com/prescribinginformation.
You are encouraged to report Suspected Adverse Reactions to the FDA. 
Visit www.fda.gov/medwatch, or call 1-800-FDA-1088.
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What about you?
OMIDRIA helps your cataract surgery by inhibiting prostaglandin release to block 
inflammation and maintain iris tone, preventing miosis and reducing postoperative 
pain for your patients.2,3 Experience less stress in your O.R. day with OMIDRIA.1
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