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See the e� ect of GA progression 
on your patients

PROGRESSION IN GEOGRAPHIC ATROPHY 
IS RELENTLESS AND IRREVERSIBLE1-4

While GA progression may appear to move slowly, 
it can affect your patients faster than you think1,4-6

The consequences of Geographic Atrophy (GA) are too critical to be ignored7-9

GA lesions can lead to visual impairment even before they reach the fovea1,5,6

2 OUT OF 3 PATIENTS
lost the ability to drive in a median 
time of <2 years according to a 
retrospective study (n=523)10†

IN A MEDIAN OF ONLY 2.5 YEARS,
GA lesions encroached on the fovea 
according to a prospective AREDS study 
(N=3640)2*
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Dear Ophthalmology Times® readers,

My name is Peg Achenbach, and I am the executive 

director of global ambassador strategies, ophthalmol-

ogy and optometry at MJH Life Sciences®. As a former 

practitioner, investigator, and industry executive, I 

have unique insight into the challenges and demands 

of the medical landscape.

Growing up in northern Minnesota as a middle 

child of 6 siblings gave me the ability to view things 

from multiple vantage points. Furthermore, our highly 

educated mother and father implored us to gain a 

doctorate degree in something—and we did. 

The emphasis on education created a love and desire 

for lifelong learning in many areas. I am so fortunate 

to have this opportunity at MJH Life Sciences® to help 

develop and disseminate high-quality education in 

multiple formats that benefi ts physicians, patients, and 

public health.

In this role, I will assist in bringing breaking med-

ical news, informative content, engaging education, 

and practice insights to the Ophthalmology Times®

readers. Information will be coming to you via live and 

virtual events, online and on-demand education, and 

unique programs such as Medical Crossfi re®, Insights, 

Case-Based Roundtable Meetings Spotlight, and Medi-

cal World News™.

One of the core values at MJH Life Sciences® is 

innovation, and we mean it. We are actively looking 

for timely topics and formats to showcase you, your 

research, your practice, and your specifi c interests to 

tell your story to your colleagues, as well as bringing 

you the most useful industry and therapeutic specialty 

content that is available in print and online.

I would like to partner with you, as ophthalmologists 

in the trenches and on Main Street, in this endeavor to 

gain your insights and to provide the most current and 

relevant information in the specialty and the topics of 

most interest to your colleagues.

Cultivating relationships with the profession, indus-

try, and the organizations that serve the profession is 

also a key part of my role here at MJH Life Sciences®, 

and I would love to meet as many of you as I can in the 

coming months to investigate possible collaborative 

opportunities in the New Year.

Please reach out to me anytime with questions, sug-

gestions, and comments on what we can do to be the 

most valuable periodical in your inbox!

E D I TO R I A L

DEVELOPING NEW RELATIONSHIPS
Ambassador program provides line of communication 

Peg Achenbach, OD, FAAO 
 Executive Director of
Global Ambassador 

Strategies,
Ophthalmology and 

Optometry

P: 201-981-2020
E: PAchenbach@

mjhlifesciences.com

https://www.facebook.com/OphthalmologyTimes
https://twitter.com/OphthTimes
https://www.instagram.com/ophthalmologytimes/
https://www.linkedin.com/company/ophthalmologytimes/
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CAUTION: Federal law restricts this device to sale by or on 
the order of a physician. INDICATIONS FOR USE: The Hydrus 
Microstent is indicated for use in conjunction with cataract surgery 
for the reduction of intraocular pressure (IOP) in adult patients 
with mild to moderate primary open-angle glaucoma (POAG). 
CONTRAINDICATIONS: The Hydrus Microstent is contraindicated 
under the following circumstances or conditions: (1) In eyes with 
angle closure glaucoma; and (2) In eyes with traumatic, malignant, 
uveitic, or neovascular glaucoma or discernible congenital 
anomalies of the anterior chamber (AC) angle. WARNINGS: 
Clear media for adequate visualization is required. Conditions 
such as corneal haze, corneal opacity or other conditions may 
inhibit gonioscopic view of the intended implant location. 
Gonioscopy should be performed prior to surgery to exclude 
congenital anomalies of the angle, peripheral anterior synechiae 
(PAS), angle closure, rubeosis and any other angle abnormalities 
that could lead to improper placement of the stent and pose a 
hazard. PRECAUTIONS: The surgeon should monitor the patient 
postoperatively for proper maintenance of intraocular pressure. 
The safety and effectiveness of the Hydrus Microstent has not 
been established as an alternative to the primary treatment of 
glaucoma with medications, in patients 21 years or younger, eyes 
with significant prior trauma, eyes with abnormal anterior segment, 
eyes with chronic inflammation, eyes with glaucoma associated 
with vascular disorders, eyes with preexisting pseudophakia, eyes 
with uveitic glaucoma, eyes with pseudoexfoliative or pigmentary 
glaucoma, eyes with other secondary open angle glaucoma, 
eyes that have undergone prior incisional glaucoma surgery or 
cilioablative procedures, eyes that have undergone argon laser 
trabeculoplasty (ALT), eyes with unmedicated IOP < 22 mm Hg or 
> 34 mm Hg, eyes with medicated IOP > 31 mm Hg, eyes requiring 
> 4 ocular hypotensive medications prior to surgery, in the setting 
of complicated cataract surgery with iatrogenic injury to the 
anterior or posterior segment and when implantation is without 
concomitant cataract surgery with IOL implantation. The safety and 
effectiveness of use of more than a single Hydrus Microstent has 
not been established. ADVERSE EVENTS: Common post-operative 
adverse events reported in the randomized pivotal trial included 
partial or complete device obstruction (7.3%); worsening in visual 
field MD by > 2.5 dB compared with preoperative (4.3% vs 5.3% for 
cataract surgery alone); device malposition (1.4%); and BCVA loss 
of ≥ 2 ETDRS lines ≥ 3 months (1.4% vs 1.6% for cataract surgery 
alone). For additional adverse event information, please refer to the 
Instructions for Use. MRI INFORMATION: The Hydrus Microstent 
is MR-Conditional meaning that the device is safe for use in a 
specified MR environment under specified conditions. Please see 
the Instructions for Use for complete product information.

1. Data on file, 2021

* compared to cataract surgery alone, includes trabeculectomy and 
tube shunts

© 2022 Alcon Inc.  02/22  US-HDM-2200019
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P U B L I S H E R' S  N OT E

KICKING OFF A NEW YEAR 
Welcome to 2023! With a New Year, 

the Ophthalmology Times®  team is 

set to detail the latest cutting-edge 

advancements to ensure ophthal-

mologists can offer their patients 

the best possible outcomes. 

n the cover story of this issue 

(page 8), Savak Teymoorian, MD, 

outlines how ocular implants can 

be a gateway to better glaucoma 

care. As ophthalmologists, nothing 

beats the joy of seeing sudden im-

provement. Teymoorian writes that 

he has treated enough patients to 

understand the immediate impact 

this treatment can make as he 

highlights this option. 

Clinical diagnosis continues to 

see an array of innovations. In 

this section (Page 12), we talk to 

Christopher Riemann, MD, who 

discusses some of the latest retina 

technologies. Riemann focuses 

on new applications of existing 

medications and technology as well 

as innovative developments in the 

next 2 years.

In our Device Technology section 

(page 16), Reena A. Garg, MD, 

discusses the ever-changing use of 

XEN, which can provide the best 

possible outcomes for patients. 

Garg notes that XEN offers benefits 

for patients, and it is easy to learn.

Cell and gene therapy remains 

an area where advancements are 

unfolding almost daily. In this 

section (page 19), we talk to  Pooja 

Khamar, PhD, FRCS, who discusses 

lysyl oxidase augmentation, which 

can be an effective treatment op-

tion for thin corneas. Khamar con-

ducted a study with her colleagues 

to determine whether enhancing 

LOX expression in the cornea, 

which appeared safe in mice, could 

benefit patients with a diagnosis of 

keratoconus.

In this issue, our special report 

focuses on therapeutics for glauco-

ma treatment (page 24). Investiga-

tors led by Ahnul Ha, MD, deter-

mined that a tailored approach 

to glaucoma treatment improved 

patient adherence to glaucoma 

medication. Ha pointed out that 

high adherence to ocular hypo-

tensive therapies is essential for 

prevention of visual impairment in 

patients diagnosed with glaucoma.

In Practice Management (page 

26), John J. Grande, Jr., contin-

ues his discussion of “financial 

cataracts.” Grande points out that 

when a patient has cataracts, they 

can’t see clearly. The same goes 

for investing; you can’t decide on 

something as an alternative possi-

bility if you don’t see it.

We also feature the top 5 predic-

tions for 2023 by Joshua Mali, MD 

(page 30). He’s made some predic-

tions in the past that ultimately 

came to fruition, and he presents 

his annual predictions for ophthal-

mology in the year ahead. 

Mike Hennessy jr,  
President and CEO of 
Ophthalmology Times®’ parent 
company, MJH Life Sciences®

in this issue
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therapeutics

By Lynda Charters;
Reviewed by James Kelly, MD, 
and Veronica Ramsarat, OD

Dry eye disease aff ects millions 
of individuals in the United 
States alone. Several factors 
can trigger and exacerbate the 
condition, some of which are 
easier to fi x than others. 

James Kelly, MD, and Veronica 
Ramsarat, OD, both from the Kelly Vi-
sion Center in New York City, New York, 
share their clinical pearls for avoiding 
aggravating factors and managing signs 
and symptoms.

Identifying the problem
“Dry eye is a frequent cause of both 
decreased visual quality and ocular 
irritation and is best addressed through 
a multimodality approach,” Kelly says.  

Winter is dry eye season. An environ-
ment that includes strong winds, low 
humidity, cold temperatures, and indoor 
heating systems is instrumental in caus-
ing and exacerbating dry eye. However, 
certain diseases such as diabetes, sleep 
apnea, allergies, or cosmetic procedures 
such as blepharoplasty can also factor 
into the dry eye equation, they explain.

For both specialists, good history-tak-
ing is paramount when faced with 
potential dry eye in a patient. 

“A detailed history is the hall-
mark for diagnosis and treat-

ment,” Kelly says, adding that 
it gives the physician the op-
portunity to identify the factors 

causing ocular discomfort.
Standard testing (eg, os-

molarity, Schirmer test, and 
meibography) provides quan-

tifi able information before a slit lamp 
evaluation is conducted.

During diagnosis, diff erentiating 
allergy symptoms from dry eye symp-
toms can be challenging because the 2 
disorders share some common ground 
and are not always easy to separate, 
Kelly says. Diagnosis may require more 
questioning of patients to better pinpoint 
the problem.

Cosmetic allergies associated with 
eye creams and makeup are a common 
fi nding in Ramsarat’s patients. Despite 
using products for decades without any 
negative consequences, patients can de-
velop an allergic dermatitis remarkably 
fast, she notes.

It is important to recognize that dry 
eye can be an early manifestation of 
systemic disease. Therefore, fi nding the 
root cause is essential to formulating 
a treatment plan, Ramsarat explains. 
Behavioral modifi cation, lubricating 
drops, prescription drops, and medical 
procedures represent the sequence of 
dry eye management.

Less is more
Upon establishing a dry eye diagnosis, 
Ramsarat emphasizes the importance 
of lifestyle changes that may lessen 

Diagnosis and treatment: 
Manage dry eye with these tips
Physicians explain how winter exacerbates symptoms of disease

Two photos taken of a patient with dry 
eye which we are currently treating with 
cyclosporine drops, omega 3 supplements, 
punctal plugs and amniotic membrane. 
(Images courtesy of James Kelly MD)

Veronica Ramsarat, OD

"A detailed history is the 
hallmark for diagnosis 

and treatment."

Continues on page 9 : Dry eye
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By Savak Teymoorian, MD; 
Special to Ophthalmology Times®

Nothing will cue exasperated 
expressions and tales of woe from 
glaucoma specialists faster than 
asking us to share our challenges 
in helping patients correctly and 
adherently administer their drops. 
Of course, we know the stakes are 
high: Achieving and maintaining healthy eye 
pressure in patients with glaucoma preserves 
their vision. 

Until new innovations began transforming 
the fi eld a decade ago, ophthalmologists had 
a limited toolbox. Many of us have tried every 
innovation in the book—and written our own 
chapters—to ensure the right amount of med-
icine reaches its intended target at the correct 
intervals. Yet every eureka approach comes 
with a litany of cautionary tales.

I have seen careful, detailed explanations 
on drop administration fail to achieve adher-
ence, because patients are on 2 or 3 diff erent 
drops that must be dispensed in the right 
quantity at correct intervals multiple times 
a day. 

I have done tactile primers on bottle 
“squeezability,” because how hard you 
squeeze determines how fast the drops come 

out. The right squeeze gets the right dose, 
but patients on multiple drops may have 

to contend with bottles of varying 
fi rmness, not to mention arthritis 
and other physical challenges that 
can impact the consistency of their 
squeeze. To add to the challenge, 
patients who oversqueeze can also 
run out of drops before they can 
refi ll their prescription.

I’ve sent patients home with detailed, writ-
ten instructions and color-coded bottle caps 
only to see their pressure precipitously drop, 
despite their insistence that they were doing 
everything right. So, I had them bring me 
their bottles to demonstrate only to discover 
they had switched the colored caps and were 
taking the wrong dosage.

Of all the studies I have seen chronicling 
rampant nonadherence in glaucoma care, 
what’s most interesting is the strikingly low 
adherence rates of patients for their medica-
tions, including just a single prostaglandin 
analogue.1,2 Patients routinely tell me, “Doc, 
I’d rather to die than go blind.” The entire 
subspecialty of interventional glaucoma care 
was founded to end-run nonadherence and 
prevent that calamity from coming to pass.

The emergence of laser procedures and 
minimally invasive glaucoma surgery has 

transformed my practice. It has allowed us to 
shift focus away from treating the symptoms 
related to eye pressure and instead focus on 
the core issue. We know poor eye drop adher-
ence often has long-term consequences.

We want to give patients diff erent choices 
and provide them with our best treatment 
recommendations, but there’s a substantial 
cohort of patients who look at interventional 
procedures as a last resort, as many are viscer-
ally squeamish about contact with their eyes.

There has long been a need for a middle 
option between eye drop roulette and surgery. 
Finally, in the summer of 2020, that’s exactly 
what the FDA gave us. 

Ocular implants o� er 
game-changing treatment
The Bimatoprost implant (Durysta; AbbVie) is 
the fi rst FDA-approved, dissolvable implant 
for patients with open angle glaucoma or 

Savak Teymoorian, MD

Until new innovations began 
transforming the field a decade 
ago, ophthalmologists had a 
limited toolbox.

Ocular implants 
offer a gateway to 
better glaucoma care
Option allows ophthalmologists to provide positive outcomes for patients

From the Cover
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patients’ ocular discomfort. A 
simple change such as using 
a humidifi er in the bedroom 
benefi ts the ocular surface and 
the skin.

One of the biggest causes 
of dry eye is excessive time 
spent working with electronic 
devices—computers, tablets, or 
smartphones—which put pa-
tients at higher risk for dry eye.

 Kelly says he encourages 
patients to take regular breaks 
from screen time to help alle-
viate dry eye symptoms. Along 
the same line, Ramsarat notes 
that she uses the 20-20-20 rule: 
20-second breaks every 20 min-
utes, during which the patient 
looks away from the electronic 
screen and out to a distance of 
about 20 ft, accompanied by 
extra eye blinks.

Following lifestyle changes, 
which may be adequate for 
some patients, Kelly advises 
using over-the-counter (OTC), 
preservative-free artifi cial 
tears. These can be followed by 
prescription drops and medi-
cal procedures depending on 
patients’ responses.

Regarding OTC drops, fi nding 
a formulation that works best 
to relieve ocular symptoms is 
a trial-and-error process for 
patients who may have to try 
several diff erent drops to fi nd 
adequate relief. Their individu-
alized responses are dependent 
on preservatives, viscosity, pH, 
drop osmolarity, and character-
istics of the tear fi lm.

Loteprednol (Lotemax; 
Bausch + Lomb), cyclosporine 
(Mylan Pharmaceuticals, Inc), 

and lifi tegrast (Xiidra; Shire US, 
Inc) are the next-level therapies 
after OTC tears that Kelly pre-
scribes, especially for patients 
with symptoms during the 
winter. Loteprednol rapidly al-
leviates symptoms within a few 
days. Kelly initiates loteprednol 
following a 1- to 2-week pulse 
of drop instillation 4 times daily 
and may simultaneously initiate 
lifi tegrast or cyclosporine.

For patients with more severe 
dry eye, the use of warming 
devices applied to the eye lids 
is benefi cial. Intense pulsed 
light for infl ammation, thermo-
pulsation for meibomian gland 
dysfunction, and photodynamic 
therapy provide more imme-
diate relief for dry eye that is 
refractory to other therapies. 
These can be used in addition 
to microblepharoexfoliation 
and punctal occlusion.

Ramsarat also combines 
various levels of therapies to 
achieve the maximum benefi t. 
She may advise patients to use 
OTC tears between treatments 
such as lid therapy and an in-of-
fi ce procedure. 

James Kelly, MD
E: jameskelly1@aol.com
Kelly is in private practice at Kelly 
Vision Center in New York City, New 
York. He has no � nancial interest in 
this subject matter.

Veronica Ramsarat, OD
E: veronica.ramsarat@gmail.
com
Ramsarat practices at Kelly Vision 
Center in New York City, New York.
She has no � nancial interest in this 
subject matter.

DRY EYE
( Continued from page 7 )

OphthalmologyTimes.com

high eye pressure (ocular hypertension), and it has been 
shown to lower eye pressure for patients for 15 weeks in 
clinical studies. As the implant dissolves, it automatically 
releases to help reduce high pressure inside the eye without 
the need for eye drops.

I’ve now treated 800 eyes with the bimatoprost implant. 
Approximately 75% of my patients on 2 diff erent drops saw 
their IOP go to target pressure when the ocular implant 
replaced both drops. To me, these kinds of results not only 
demonstrate its effi  cacy, but they also starkly illustrate that 
nonadherence on drops is every bit the problem we feared 
and more.

Most of my patients are happily surprised when I share an 
illustration of the implant size, which is just 1 mm in length, 
and explain that the insertion feels just like the sensation of 
checking their eye pressure. The ability to stop using drops 
for the treatment duration is another selling point.

It’s important to be up front about adverse eff ects, but I’ve 
found this is also an easy pitch. The primary adverse eff ects 
are redness, irritation, or possibly some light sensitivity for 
a couple days. These are also common adverse eff ects of eye 
drops. I tell patients that adverse eff ects of eye drops can 
last forever, whereas the implant’s adverse eff ects generally 
resolve over time.

At present, the bimatoprost implant is approved for a 
1-time use, lasting 15 weeks. However, new data are coming 
in every day, and my fi ndings will soon be published, 
showing more durable and long-lasting eff ects in most of my 
patients. Regardless, the bimatoprost implant is an entryway 
for patients with glaucoma who’ve had reservations about 
interventional procedures writ large. 

As ophthalmologists, nothing beats the joy of seeing 
sudden improvement. I have now treated enough patients to 
understand the immediate impact this treatment can make. 
In my view, the bimatoprost implant is a consequential in-
novation in glaucoma care, and the benefi ts are increasingly 
appreciated by providers and patients. Ocular implants de-
mystify interventional glaucoma care and serve as a bridge 
to better health and vision. 

Savak Teymoorian, MD
E: steymoorian@harvardeye.com
Dr Teymoorian specializes in cataracts and glaucoma at Harvard Eye 
Associates, a large, multisubspeciality ophthalmology practice in 
Orange County, California.
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By Louise Gagnon; 
Reviewed by Christopher Riemann, MD

A shot a month is the treatment approach for 
many retinal conditions such as wet macular 
degeneration, dry macular degeneration, and 
central retinal vein occlusion, but alternatives 
to this approach for VEGF inhibitor treat-
ment are emerging, according to Christopher 
Riemann, MD, a vitreoretinal surgeon at the 
Cincinnati Eye Institute and a volunteer asso-
ciate professor at the University of Cincinnati 
School of Medicine in Ohio.

Speaking at the 53rd Sally Letson Sympo-
sium in Ottawa, Ontario, Canada, Riemann 
noted the inconvenience of what has become 
the gold standard in the management of 
diabetic macular edema (DME): the repeated 
and sometimes indefinite treatments of VEGF 
inhibitor therapy. “The idea of reducing treat-
ment burden and finding something other 
than a shot a month is important,” he said.

Because of the massive need for intrav-
itreal injections, general ophthalmologists 
have to perform these injections in some 
geographic areas, Riemann noted. “It is a 
straightforward procedure and an opportu-
nity for growth in a practice, but there are 
downsides to doing these injections, such as 
the risk of endophthalmitis, glaucoma, hem-
orrhage, [and] retinal detachment,” he said. 
“There may also be standard-of-care issues 
depending [on] where you are located, and 
there may be medicolegal exposure.”

About a decade after bevacizumab became 
commonly used to manage wet macular 
degeneration, stories linking the treatment 
to infection began to appear in the lay press, 
prompting patients to ask their ophthalmol-
ogists about this treatment and the risks 
involved, Riemann pointed out. Riemann re-

viewed data on 83,000 intravitreal injections 
performed between 2002 and 2013 and found 
the risk of endophthalmitis 1 from bevaci-
zumab injection was very low and met the 
standard of care. Upon performing a deeper 
dive into the data, however, Riemann and his 
coinvestigators found that therapies involving 
unsterile processing resulted in a much high-
er rate of endophthalmitis compared with 
those involving sterile 1 processing: 1 in 2778 
vs 1 in 36,130, respectively.

Several strategies exist to improve safety 
of injection, such as choosing drugs that are 
ready to inject, using better technique, and 
decreasing the overall injection burden, ac-
cording to Riemann. He also noted new com-
plement inhibitors for geographic atrophy are 
not therapies that are ready to inject.

Given the epidemic of diabetes, the need 
for management of diabetic retinopathy will 
only grow, according to Riemann. Because 
patients with DME see physicians frequently 
(every 2 weeks on average) and for a variety 
of reasons unrelated to their ophthalmologi-
cal health, adding frequent intravitreal injec-
tions to their packed health care visit is not 
viable. “If you add a shot a month [for DME] 
to that [schedule of many health care visits], 
it is not sustainable,” Riemann noted, adding 
that real-world data from the PALADIN phase 
4 trial (NCT02424019) demonstrated these 
patients are undertreated and lose vision  
over time.

Moreover, some patients may not ade-
quately respond to VEGF inhibitors, leaving 
them with an unmet need, and there is the 
perennial risk of endophthalmitis. As an 
alternative, steroid-based therapy is effective 
in the management of DME, because steroids 
block not only VEGF but also cytokines, SDF-
1, and ICAM-1, according to Riemann.

One steroid-based therapy is fluocinolone 
acetonide intravitreal implant, which has 
a durable effect. “This is a drug that can 
work for 3 years [to manage DME],” said 
Riemann, pointing out data from the FAME 
[NCT00344968], PALADIN, and USER trials 
that demonstrated the efficacy of the steroid 
intravitreal implant by optical coherence to-
mography (OCT) results and gains in vision. 
“Retinal thickness variability, or fluctuations 
over time in OCT, is dramatically reduced,” 
Riemann explained. “Looking at retinal 
thickness variability is a new way of looking 
at drug efficacy.”

The USER study examined the impact of 
therapies that preceded the steroid intra-
vitreal implant and the impact of these 
therapies for a period of up to 2 years after 
the steroid pellet was implanted, according 
to Riemann. 

“Treatment burden reductions were sub-
stantial in these patients, and patients who 
were not doing well on a shot a month had 
improved visual acuity,” he said. “Their OCT 
results got better as well.”

Riemann and colleagues conducted a post 
hoc analysis of the USER study, evaluating 
whether the fluocinolone acetonide intravit-
real implant had an impact on DME retinal 
thickness variability. 

They found the implant resulted in 
significantly reduced fluctuations, thus 

New therapies suggest potential 
alternatives to retinal biologics
Several strategies exist to improve safety of injections for patients

"This is an unbelievably exciting 
time to be a vitreoretinal 
specialist. There is so much 
innovation and great investment 
going on."
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By Lynda Charters

A recent survey found most retina specialists in 
the US and Europe are familiar with the use of 
anti- VEGF biosimilars but need more informa-
tion to become comfortable with their use in 
treating retinal diseases, according to Baruch 
D. Kuppermann, MD, PhD.

Kuppermann discussed the survey during a 
presentation at the American Academy of Oph-
thalmology 2022 Annual Meeting in Chicago. 

The survey was distributed by the Interna-
tional Biosimilar Retina Study Group (made up 
of retina specialists), with the goal of assessing 
US and European retina specialists’ awareness 
of biosimilar intravitreal VEGF therapies. The 
16-question online survey was sent via email, 
WhatsApp, and LinkedIn from December 1, 
2021, to January 31, 2022. 

Kuppermann explained that the survey 
addressed topics to facilitate a better under-
standing of the familiarity of retina specialists 
with this relatively new form of treatment in 
ophthalmology. 

A total of 112 physicians (70% women; mean 
age, 44.7 years) responded to the survey, for a 
response rate of 56%. The specialists served in 
a range of professional capacities: 64.2% facul-
ty, 18.75% private practitioners, and 16.9% ret-
inal trainees. Fifty-five responders were in the 
US and 57 in Europe, Kuppermann reported. 

The primary purpose of the survey was to 
assess physician familiarity with anti-VEGF 
biosimilars. The survey showed that approxi-
mately 55% of responders reported having a 
basic understanding of biosimilars, and about 
35% reported that they understood the technol-
ogy completely. The remaining responders re-
ported “having heard” or “never having heard” 
the term biosimilar.

A question about incorporating biosimilars 

into clinical practice showed that nearly equal 
percentages could incorporate the treatments 
or would consider incorporation but needed 
more information before committing to that 
decision, that approximately 10% said no to 
incorporating biosimilars, and the rest would 
make the decision based on insurance reim-
bursements. 

Kuppermann said the lower cost of biosim-
ilar ranibizumab-eqrn (Cimerli; Coherus Bio-
sciences, Inc) and reference drug ranibizumab 
(Lucentis; Genentech, Inc) would prompt 
approximately 30% of prescribing physicians 
to shift from off-label use of bevacizumab 
(Avastin; Genentech, Inc) to FDA-approved 
biosimilar ranibizumab-eqrn, whereas 10% 
would not be motivated by lower cost. Approx-
imately 45% reported needing more scientific 
information and the real-world experience 
with biosimilars. 

The safety of the technology was a major 
concern for 20%, a slight concern for 50%, and 
no concern at all for approximately 17%. Effi-
cacy was a slight concern expressed by almost 
60%, Kuppermann noted. 

When analyzing by location, the US retina 
specialists had more concerns about efficacy 
and safety than their European counter-
parts—70% and 60%, respectively, vs ap-
proximately 42% and 39%, respectively. The 
US physicians were more comfortable using 
off-label bevacizumab. 

The overarching message, concluded Kup-
permann, was that US and European retina 
specialists needed more information about 
safety, efficacy, and immunogenicity before 
switching to biosimilars. 

Baruch D. Kuppermann, MD, PhD
E: bdkupper@hs.uci.edu
Kuppermann has no financial disclosures related to 
the content of this article. 

Study: Retina specialists           
gain awareness of biosimilars
Specialists seek more information for use in the 
treatment of patients diagnosed with retinal diseases

providing greater stability and 
improvement in vision.1 This 
analysis adds to the accumu-
lating evidence for alternatives 
to VEGF inhibitors. “This 
shows that anti-VEGF agents 
are not the only answer,” Rie-
mann said.

Conclusions
Looking to the future, another 
approach for managing macular 
degeneration apart from VEGF 
inhibitors is gene therapy, with 
several companies investigating 
possible candidate therapies. 

“This is an unbelievably 
exciting time to be a vitreo-
retinal specialist,” Riemann 
concluded. “There is so much 
innovation and great invest-
ment going on.” 

Christopher Riemann, MD
P: 513-506-9459
This article is based on a pre-
sentation by Riemann at the 53rd 
Sally Letson Symposium from 
September 8 to 10 in Ottawa, 
Ontario, Canada. He serves as a 
consultant and speaker for several 
companies. He receives money 
for research from Applied Genetic 
Technologies Corporation, Alcon, 
Alimera Sciences, Allergan, Arepio, 
BioTime/Lineage Cell Therapeu-
tics, Chengdu Kanghong, Clearside 
Biomedical, Genentech/Roche, 
Gyroscope Therapeutics, Janssen/
Johnson & Johnson, Lowy Medical 
Research Institute/MacTel, Neu-
rotech, Nightstar Therapeutics/
Biogen, Notal Vision, Novartis, 
Ophthotec/IVERIC bio, Regeneron 
Pharmaceuticals, REGENIXBIO, 
and Spark Therapeutics.
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By Louise Gagnon; 
Reviewed by Christopher Riemann, MD

Innovations such as improved visualization 
for pars plana vitrectomy (PPV) through 
optical coherence tomography (OCT) in the 
operating room (OR), the use of methotrexate 
for proliferative vitreoretinopathy (PVR) pre-
vention, surgery for wet age-related macular 
degeneration, and gene therapy for inherited 
retinal diseases will likely be incorporated 
in retinal ophthalmology in the near future, 
according to Christopher Riemann, MD. 
Riemann is a vitreoretinal surgeon at the 
Cincinnati Eye Institute and a volunteer asso-
ciate professor at the University of Cincinnati 
School of Medicine in Ohio.

Speaking at the annual Sally Letson Sym-
posium in Ottawa, Ontario, Canada, Riemann 
highlighted new applications of existing med-
ications and technology as well as innovative 
developments in the next 2 years. “What do 
we do when the anti-VEGF drugs don’t work?” 
Riemann asked, pointing to examples where 
a patient had a submacular hemorrhage after 
receiving monthly anti-VEGF injections. The 
injection of subretinal tissue plasminogen 
activator (tPA) provided a solution to this 
case, which Riemann noted led to a massive 
improvement seen through OCT.

Methotrexate for PVR prevention
Although the molecular basis of methotrex-
ate’s effectiveness in preventing PVR asso-
ciated with retinal detachment surgery has 
not been fully elucidated, ophthalmologists 
are increasingly using methotrexate for PVR 
prevention, noted Riemann. “PVR is compli-
cated. It boils down to proliferative secretory 
and contractile elements. Methotrexate is 
a natural drug to consider for this purpose, 
because by competitively inhibiting dihydro-
folate reductase, it has both antiproliferative 
and antisecretory effects in addition to non–
dihydrofolate reductase immunomodulatory 

effects that are specifically antisecretory, 
including decreasing collagen synthesis,” 
Riemann explained.

Riemann conducted a pilot study on 29 eyes 
that presented with either tractional retinal 
detachment or recurrent PVR and used intra-
vitreal infusions of methotrexate for manage-
ment.1 “We had a 97% single-surgery success 
rate,” he said, noting methotrexate is attractive 
as a treatment because it is inexpensive, safe, 
and reliable.

Although there are no current data from 
larger prospective studies, Riemann main-
tained it is reasonable to use intravitreal meth-
otrexate to aggressively control intraocular 
inflammation in patients undergoing retinal 
detachment repair. “The use of methotrexate is 
one way to do that,” Riemann explained.

Using OCT in the OR
There is no debate that OCT is an invaluable 
technology for screening diseases in oph-
thalmology, but its use does not have to be 
limited to the office, according to Riemann. 
“It’s absolutely indispensable for…preoper-
ative and postoperative assessments for surgi-
cal retinal disease,” he said. “And it raises the 
question that if OCT is indispensable in the 
clinic, why would it not be useful in the OR?”

Intraoperative OCT allows the depiction of 
anatomy that is not clinically visible; explains 
postoperative metamorphopsia, macular 
folds, and retinal slippage; and provides a 
logical rationale for face-down positioning in 
patients undergoing macular reattachment, 
according to Riemann. He notes it has been 
employed in clinical trials such as PIONEER 
(NCT02423161), where it was used in PPV to 
deliver subretinal tPA.

Riemann conducted a small study 2 
decades ago to demonstrate the value of 
OCT for diabetic posterior hyaloidal traction 
(PHT) disease. In that study of 9 eyes, he used 
OCT to evaluate whether eyes with diabetic 
macular edema linked to PHT had a macular 

detachment. The use of OCT detected 8 of 9 
eyes had a shallow macular traction detach-
ment associated with PHT.2

Moreover, Riemann also conducted a small 
study on intraoperative OCT, showing that 
eyes with macula-involving retinal detach-
ments managed with vitrectomy surgery 
and heavy liquids (Perfluoron) always have 
residual subfoveal subretinal fluid after the 
air fluid exchange. This finding explains 
postoperative metamorphopsia and provides 
a pathophysiological rationale for face-down 
positioning in patients with macula-involving 
retinal detachment.3

Intraoperative OCT is regularly used by 
Riemann to perfect his outcomes in retinal 
diseases. “No matter how dry you think the 
retina is or how well you drained, you did not 
[get it completely dry],” he said. “This small 
study is important is because it is an example 
of intraoperative OCT improving our under-
standing of the mechanisms of ocular disease 
in the surgical retinal space.”

Gene therapies for inherited  
retinal diseases
Gene therapies are beginning to receive 
approvals to manage inherited retinal con-
ditions, Riemann said. “We are genetically 
engineering viruses to deliver a healthy copy 
of a defective gene into retinal cells. The gene 
therapy that [was] first approved was for the 
RPE65, a gene we know is essential for the 
visual cycle.”

The FDA approved the gene therapy 
voretigene neparvovec-rzyl in 2017 for the 
management of confirmed biallelic RPE65 
mutation–associated retinal dystrophy, a con-
dition that leads to vision loss and may cause 
complete blindness in certain patients. The 
gene therapy has been delivered safely via 
subretinal injection and has produced a dra-
matic impact on vision post treatment, noted 
Riemann. The therapy carries a high price 
tag of $850,000, but Riemann pointed out 

The retina technology of tomorrow today
Physician discusses existing advancements, innovations for treatment

Continues on page 15 : Technology
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By Audrey Talley Rostov, MD;
Special to Ophthalmology Times®

With 2022 now behind us, we all hope the 
SARS-CoV-2 virus will have a limited impact 
on patient care this winter and in the years 
to come. We know that ophthalmic care was 
dramatically aff ected in the early days of the 
COVID-19 pandemic.

Nearly all practices closed in March and 
April 2020, providing only urgent and emer-
gency care. In our practice and in most settings, 
cross-linking surgery for keratoconus (KC) 

was not considered an urgent or emergency 
procedure. The relatively long duration of the 
procedure, during which the patient is in close 
contact with the physician and staff , led many 
to consider it too risky to perform at the begin-
ning of the pandemic.

Even as practices reopened and began 
performing cross-linking again, there were sig-
nifi cant delays in care. In many cases, patients 
were reluctant to come to medical facilities, 
fearing exposure to the virus. I still occasionally 
see a patient with a diagnosis of KC who has 
not been evaluated since before the pandemic. 

The most signifi cant factor for delayed care 
was probably the delay in new KC diagnoses, 
as patients postponed and failed to reschedule 
routine eye care visits where an optometrist 
might have noticed unusual keratometry, rapid-
ly changing astigmatism, or other red fl ags.

Several papers have looked at the impact of 
altered patterns of care during the pandemic 
on KC management and outcomes, with some 
important lessons for us all. First, delays in care 
have a negative impact on patient outcomes. 
Shah et al found there was an average delay of 
6 months in treatment for patients who were 

Keratoconus management: 
Lessons learned from an unusual time
Timely access to e� ective diagnosis and cross-linking are key to positive outcomes
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about to be scheduled for cross-linking at the start of 
the pandemic. Of these 6 months of delay, approx-
imately 3 months were due to service suspensions 
related to COVID-19.1 As a result of this delayed 
treatment time period, patients in the study lost an 
average of 1 line of visual acuity (Table1). Depending 
on which clinical criteria were used to measure pro-
gression, 39% to 70% of patients exhibited further 
progression of KC due to these delays.1

We know that delays in diagnosis and treatment 
are not uncommon even without a pandemic. Pa-
tients have busy lives and other health issues; they 
may put off  a recommended specialist consultation, 
especially if they live outside metropolitan areas 
where most cornea specialists practice. School-aged 
patients may postpone cross-linking until a school 
year ends. The need for preauthorization and other 
insurance-related delays continue to be the most 
common barrier to timely treatment.

The pandemic studies reinforce that focusing on 
younger patients, who are most likely to exhib-
it rapid progression,2 is essential. At a center in 
Lombardy, Italy, an early epicenter of the pandemic, 
doctors prioritized rescheduling by the severity of 
KC risk and patients’ risk factors for COVID-19.

Younger patients with progressive KC who had 
not yet undergone cross-linking or whose second 
eye was aff ected after cross-linking on the fi rst eye 
and who had no comorbidities related to elevated 
COVID-19 susceptibility were deemed the highest 
priority. Ultimately, the department accelerated 
treatment in 50% of these younger patients with KC 
based on documented evidence of KC progression.3

This is a good reminder that teenaged patients and 
patients aged in their 20s should be followed very 
closely because they can experience progression 
even in that short period of time.

Finally, we learned that in-person evaluation of 
patients for KC remains critical to accurate diag-
nosis and cannot easily be replaced. In one study, 
researchers found that patients with KC enrolled 

in a virtual care model during the summer of 2020 
were overwhelmingly satisfi ed with it.4 However, 
another study found that telehealth visits could 
not accurately detect KC progression as well as 
the gold-standard in-person visit.5 In that study, 
researchers found that although remote assessment 
had a high level of specifi city (96%), there were 
many false negatives, resulting in a relatively low 
sensitivity rate (69%).

I have been performing cross-linking for about 10 
years, fi rst in clinical trials and then in a commer-
cial setting since approval of the iLink system. As 
a treatment that can prevent further progression, 
cross-linking is an essential tool in the management 
of progressive KC, especially for younger patients 
for whom the opportunity to prevent vision loss 
and avoid a corneal transplant can be life changing. 
These studies from the COVID-19 era should serve 
as an important lesson in the value of timely access 
to eff ective diagnosis and cross-linking.

Audrey Talley Rostov, MD
E: atalleyrostov@nweyes.com
Rostov is a partner at Northwest Eye Surgeons in 
Seattle, Washington, and serves as a board member 
and medical liaison for SightLife. She is a consultant for 
Glaukos.
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Baseline 
measurement

Post–COVID-19 
delay measurement P value

LogMAR visual acuity 0.19 0.26 .03
Kmax 57.5 D 58.5 D .001
Thinnest corneal thickness 457 �m 446 �m .001

Kmax, maximum keratometry.

TABLE 
Change in Visual Acuity and Keratometric Indices Related to COVID-19 Delays in 
Patients With Keratoconus at the Royal Liverpool University Hospital1

that most insurance companies 
cover the cost of this sight-saving 
therapy. Riemann concluded that 
the future will see more gene 
therapies emerge, accompanied 
by a demand for genetic testing 
to determine whether patients 
can benefi t from gene therapies. 
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The evolving use of XEN
Patient-tailored techniques result in predicable outcomes for patients

By Reena A. Garg, MD

When the XEN Gel Stent (Allergan) was in-
troduced, we began using it as a less invasive 
alternative for patients facing trabeculecto-
my. Over the years, many of us have done 
hundreds of XEN procedures, allowing us to 
become familiar with the device, develop a 
range of effective surgical techniques, and 
reach the best plans for follow-up care. As 
a result, in addition to patients who are 
eligible for trabeculectomy, we’re offering 
XEN to a broader range of candidates who 
can benefit from a predictable, long-term 
surgical treatment.

Today’s XEN candidates
I always keep XEN on the table when I’m 
examining patients who need surgery for 
glaucoma. For patients with uncontrolled 
pressure and potential damage to the optic 
nerve, XEN remains an alternative to trabe-
culectomy, offering the consistently low-pres-
sure level we need for an easier recovery that 
does not include the restrictions we associate 
with trabeculectomy (no weight lifting, no 
swimming, no wearing contact lenses, etc). To 
choose a patient’s best option, I look at their 
pressure level, age, and lifestyle to balance 
their outcomes with their ability to keep 
doing what makes them happy.

I also consider XEN more often in younger 
patients with active lifestyles. They want a 
quick, predictable recovery. Choosing XEN 
earlier in the conversation does not preclude 
any future options for surgery because the 
tiny stent can be removed and has a small 
conjunctival footprint. Prior to XEN, these 
patients were relegated to selective laser 
trabeculoplasty, goniotomy, tubes, and trabs. 
XEN has added an additional step before 
more traditional and invasive surgical options 
for glaucoma.

To illustrate the versatility of XEN, I have 

had good results using it to treat patients 
with ocular hypertension and patients who 
experience steroid response. The latter have 
healthy optic nerves, so they may not need a 
pressure level of 10 to 12 mm Hg. However, 
because they need chronic steroids and are 
at risk for developing a pressure level spike, 
I want to get their pressure level to a range of 
16 to 18 mm Hg. I find that XEN can pre-
dictably do that, and the patients require no 
other interventions or medications.

One patient of mine, a 40-year-old man 
with ocular hypertension, was having 
frequent pressure level spikes due to his 
dexamethasone intravitreal implant (Ozur-
dex; Allergan). On maximum medical therapy 
(eye drop medications several times a day), 
his pressure levels were in the 40s. As a com-
petitive triathlete, he spent hours swimming 
and training in the gym and outdoors and 
therefore could not find time to place his eye 
drops multiple times a day. We had a candid 
conversation about his options and expecta-
tions, and together we chose XEN. Two years 
later, his pressure level averages around 18 
mm Hg with no medications. Stabilizing his 
pressure has helped his quality of life. In the 
past, we may have performed a trabeculec-
tomy or a tube shunt for this patient. His 
recovery would have been long and arduous, 
and he may not have been able to continue 
his lifelong hobby of competing in triathlons. 
I felt good about helping him to have future 
injections safely without making a significant 
lifestyle change.

Expectations for recovery  
and needling
In my experience with XEN, we expect the 
pressure to be very low at day 1 and week 1 
(about 8-10 mm Hg), and then we expect to 
see the pressure slowly climb as the body 
forms scar tissue. At 4 to 6 weeks, the pres-
sure can spike to 20 to 22 mm Hg, at which 

time we can perform bleb needling. After 1 
needling, the pressure typically remains in 
the low range of 12 to 14 mm Hg for years 
with no medications.

These well-established expectations and 
predictable outcomes are part of my initial 
conversation with patients about XEN, and 
they can be deciding factors. Some patients 
have anxiety because they want to control 
their pressure level but they’re having a hard 
time tolerating drops, and the idea of surgery 
makes them nervous. They want fast and 
predictable postoperative healing, and that’s 
a benefit of XEN. In rare cases, a patient 
doesn’t like the idea of a postoperative adjust-
ment with needling, so we rule out XEN. This 
is why discussing postoperative bleb nee-
dling is an important part of my preoperative 
informed consent process.

Some surgeons, especially those new to 
XEN, are uncomfortable with postoperative 
needling because they see it as a sign of 
surgical failure. As we have become more 
comfortable using XEN, we now view intra-
operative and postoperative needling as a 
normal part of the procedure that allows us 
to achieve a high success rate. Intraoperative 
needling ensures the stent is in good position 
and there is no tenons obstructing the lumen. 
If needed, the second needling clears scar 
tissue from the left eye and restores flow.

Evolution of tailored techniques
XEN was introduced with an ab interno sur-
gical technique, but an ab externo technique 
quickly became common. I now use both 
techniques to tailor customized surgery for 
each patient, which has improved my ability 
to achieve the best and most long-lasting 
outcomes with the same expectations for 
postoperative recovery.

In addition, I have added the step of 
intraoperative needling to the XEN proce-
dure when it is done ab interno. This step 
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has virtually eliminated the need 
for me to do needling soon after 
surgery. When the procedure is 
over, I know the stent is correctly 
positioned, clear of obstruction, 
and functioning.

Choosing a technique begins 
with preoperative assessment of 
the conjunctiva. I do the ab interno 
technique for most patients, 
including those who have a thin 
conjunctiva or very little tenons, 
because they face greater risk of 
conjunctival damage such as holes 
from suturing or manipulation. I go 
through the angle in the anterior 
chamber to inject XEN without 
manipulating the conjunctiva and 
tenons at all. It’s an almost blind 
procedure because we channel the 
needle through the sclera to de-
posit it subconjunctivally, and that 
can make placement less certain. 
I do 2 things intraoperatively to 
set myself up for success: I always 
place a traction suture so that I 
have good control of the globe, and 
I mark the tip of the XEN stent to 
ensure I have good visualization 
through the conjunctiva.

When I see a very thick conjunc-
tiva or a lot of tenons, I know they 
can not only obstruct or prevent 
the XEN from sitting in the proper 
position during the ab interno 
approach but also migrate and 
create scar tissue over the XEN in 
the postoperative healing period. If 
I go with the ab interno approach, 
there’s a good chance of failure or 
the need for signifi cant postoper-
ative manipulation. I prefer to go 
with the ab externo approach be-
cause I can clear up any scar tissue 
and make sure the XEN is free of 
the tenons to ensure success.

Patients with conjunctival 
scarring from previous ocular 
surgery benefi t from an ab externo 
approach as well. With the ab 
interno approach, we have less 
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control to avoid the areas with scarring. This 
can prevent the formation of a nice, diffuse 
bleb. The ab externo technique lets us break 
up any scar tissue, resect any problematic 
tenons tissue, or implant the stent in another 
location that may not be accessible internally. 
If I start an ab interno procedure and see a lot 
of thick tissue, I can change to the ab externo 
procedure. This adds a level of flexibility that 
benefits my patients.

A procedure you can master
XEN has several unique benefits for patients 

to make it worth adopting, whether you do 
it yourself or refer candidates to a glaucoma 
specialist. Whether you want to expand your 
use of XEN or you want to try it for the first 
time, don’t be afraid. It is easy to learn. My 
most important advice for new users is to 
discuss it with colleagues. 

Whether it’s new to you or you’ve done 
the ab interno approach and want to try the 
ab externo approach, discuss it with your 
friends. Talk to them about your cases and 
spend time mastering the technique. Do one 
technique 20 or 30 times and then move on 

to the other. You’ll quickly be comfortable 
with postoperative care and develop a pre-
dictable pattern for lowering pressure levels 
for your patients. 

Reena A. Garg, MD
Garg specializes in the medical, laser, and surgical 
management of glaucoma and cataracts at Vision-
ary Eye Doctors in Rockville, Maryland. She also 
serves as the program director for the ophthal-
mology residency program at Medstar Washing-
ton Hospital Center/Georgetown University in 
Washington, DC.

By Lynda Charters 
Reviewed by Gabriel Lazcano-Gomez, MD

A minimally invasive glaucoma surgical 
device (Streamline Surgical System, New 
World Medical) was successful in lowering 
the intraocular pressure (IOP) and demon-
strated a good short-term safety profile, ac-
cording to Gabriel Lazcano-Gomez, MD, who 
is in private practice in Puebla City, Mexico.

Device has FDA approval
The surgical device is an FDA-cleared instru-
ment for delivering small volumes of ophthal-
mic viscoelastic during ocular surgery. The 
single-use, disposable instrument consists of a 
polymer handset tipped with a surgical stain-
less steel cannula with a long, thin neck that 
accesses the trabecular meshwork through a 
clear corneal incision. 

An actuator button on the handset, when 
depressed, retracts a polymer outer sleeve 
from a stainless steel inner cutting cannula 
tip and delivers viscoelastic, facilitating 
transluminal dilation over several hours.

The ClickPulse technology, is a first-line 
implant-free system designed to create 

precise goniotomies in the trabecular mesh-
work and deliver small amounts of oph-
thalmic viscosurgical device (OVD) into the 
canal of Schlemm in one unified step.

A prospective first-in-human interim anal-
ysis evaluated the surgical system in a study 
that included 52 eyes at 3 surgical sites. 

In this study, the device was used following 
phacoemulsification in patients with mild to 
moderate open-angle glaucoma (OAG) and 
postwashout IOP level of 22 to 34 mmHg. 

After the cataract procedure, the surgical 
procedure was performed in 1 eye. Using a 
surgical gonioscope, 5 applications of visco-
elastic were injected into the Schlemm canal, 
Lazcano-Gomez explained.

IOP levels
The investigators collected data on IOP levels, 
medications, and surgical complications. The 
patients were followed postoperatively on day 
1, week 1, and months 1 and 3.

Lazcano-Gomez reported that the average 
IOP level decreased significantly at each 
follow-up visit. Decrease in IOP level ranged 
from 5.5 to 8 mmHg. 

At month 3, the IOP level decreased by 

an average of 34.2% (P < .05) compared with 
baseline. The average number of glaucoma 
medications used also decreased significant-
ly (P < .05), from 2.1 medications during the 
screening visit to 0.8 medications at month 
3. A transient IOP level spike between week 
1 and month 1 experienced by 1 patient 
resolved with topical treatment.

A promising future
Lazcano-Gomez said he believes the device 
has a promising future. 

“The Streamline Surgical System success-
fully lowered the IOP [level] when used to per-
form transluminal dilation of Schlemm canal 
[when] combined with phacoemulsification 
in eyes with mild to moderate OAG,” Lazca-
no-Gomez explained. “The procedure was 
associated with decreased dependence on IOP 
[level]–lowering medications and had a favor-
able safety profile similar to other minimally 
invasive glaucoma surgical techniques.” 

Gabriel Lazcano-Gomez, MD
E: drlazcano.glaucoma@gmail.com
Lazcano-Gomez is a consultant to New World 
Medical Inc.

Glaucoma surgical device lowers IOP 
Minimally invasive novel system achieves significant pressure reductions
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cell & gene therapy

Lysyl oxidase augmentation is a 
treatment option for thin corneas
Study results show evidence for augmentation, offering hope to patients

By Lynda Charters

Augmentation with lysyl oxidase (LOX), a 
cross-linking enzyme, in corneal tissues en-
hanced expression of collagens and decreased 
the matrix metalloproteinase (MMP)-9 levels, 
potentially making this treatment option useful 
for thin, poorly cross-linked corneas in patients 
with keratoconus, according to Pooja Khamar, 
PhD, FRCS. Khamar, a consultant in cataract 
and refractive services in the Department of 
Cornea and Refractive Surgery at Narayana 

Nethralaya Eye Institute in Bangalore, India, 
Khamar presented her results at the American 
Academy of Ophthalmology Annual Meeting. 

Khamar conducted a study with her col-
leagues to determine whether enhancing LOX 
expression in the cornea, which appeared safe 
in mice, could benefit patients with a diagnosis 
of keratoconus. Khamar reported that LOX-ex-
pressing adeno-associated virus (AAV) vectors 
were generated and purified, whereas human 
donor corneal lenticules and mouse corneas 
were transduced with AAV LOX and AAV 

growth factor plus as controls. LOX, collagen 
type I, collagen type IV, and MMP-9 levels were 
measured in the corneal tissues.

Key study observations
The investigators reported that transduction of 
AAV appeared to be safe in mouse corneas. No 
haze developed, and no other associated prob-
lems were observed on the ocular surface.

The gene therapy vectors were functional 
and transduced the corneal fibroblasts in the 

Continues on page 20 : Corneas
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NIH scientists create eye tissue 
using 3D bioprinting  
Technique could provide limitless samples for studying AMD and other eye diseases

Ophthalmology Times® Staff Report

Using patient cells and 3D bioprinting, a 
research team from the National Eye Institute 
(NEI), part of the National Institutes of Health 
(NIH), printed a combination of cells that make 
up the outer blood-retina barrier. The method 
could yield what, in theory, could turn out to 
be a limitless supply of patient-derived tissue 
to study degenerative retinal diseases such 
as age-related macular degeneration (AMD), 
according to an NIH news release.1  

The NIH noted that the researchers used 
patient stem cells and 3D bioprinting to devel-
op the eye tissues that will unlock some of the 
mysteries of blinding diseases. The study was 
published in Nature Methods.2

Kapil Bharti, PhD, who heads the NEI 
Section on Ocular and Stem Cell Translation-
al Research, noted in the news release that 
researchers have learned that AMD begins in 
the outer blood-retina barrier. “However, mech-
anisms of AMD initiation and progression to 
advanced dry and wet stages remain poorly 
understood due to the lack of physiologically 
relevant human models,” Bharti said in the 
news release.1  

The researchers noted in the news release 
that the outer blood-retina barrier is made up 

of the retinal pigment epithelium (RPE) and 
is divided by the Bruch membrane from the 
blood-vessel rich choriocapillaris. The NIH also 
noted in its release that Bharti and the research 
team put together 3 immature choroidal cell 
types in a hydrogel: pericytes and endothelial 
cells, primary components of capillaries; as 
well as fibroblasts, which give tissues a struc-
ture. According to the release, the team then 
used the 3D bioprinting technology to print the 
gel on a biodegradable lattice, with the cells 
starting to form a compact capillary network. 

According to the NIH news release, by day 
9, the team was able to seed retinal pigment 
epithelial cells on the flip side of the lattice, and 
the printed tissue was fully mature by day 42. 
Moreover, the news release noted that the re-
searchers found that when subjected to stress, 
the printed tissue exhibited signs of early AMD, 
including drusen deposits underneath the RPE 
and progression to late dry stage AMD, with 
some tissue degradation seen. 

“By printing cells, we’re facilitating the 
exchange of cellular cues that are necessary for 
normal outer blood-retina barrier anatomy,” 
Bharti explained in the news release.1  “For 
example, presence of RPE cells induces gene 
expression changes in fibroblasts that contrib-
ute to the formation of [the] Bruch membrane—

something that was suggested many years ago 
but wasn’t proven until our model.”

A key hurdle for the team, according to the 
news release, was developing an adequate 
biodegradable lattice and maintaining an even 
printing pattern. 

The NIH also noted in its news release that 
the project received an assist from coauthor 
Marc Ferrer, PhD, director of the 3D Tissue 
Bioprinting Laboratory at NIH’s National Center 
for Advancing Translational Sciences, and his 
team, who provided their expertise for the 
biofabrication of the outer blood-retina barrier 
tissues “in-a-well,” along with analytical mea-
surements to enable drug screening. 

“Our collaborative efforts have resulted in 
very relevant retina tissue models of degenera-
tive eye diseases,” Ferrer said in the NIH news 
release.1  “Such tissue models have many poten-
tial uses in translational applications, including 
therapeutics development.” 

References
1. NIH researchers use 3D bioprinting to create eye tissue. 
National Institutes of Health. Published December 22, 
2022. https://www.nih.gov/news-events/news-releases/
nih-researchers-use-3d-bioprinting-create-eye-tissue

2. Song MJ, Quinn R, Nguyen E, et al. Bioprinted 3D outer 
retina barrier uncovers RPE-dependent choroidal pheno-
type in advanced macular degeneration. Nat Methods. 
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human tissue and mouse corneas. Significant-
ly higher levels of collagen expression were 
observed with higher LOX expression.

According to investigators, AAV-mediated 
LOX therapy appeared to be well tolerated in 

this laboratory model and can be delivered to 
the eye effectively. LOX augmentation in cor-
neal tissues enhanced expression of collagens 
and reduced MMP-9 levels. This therapy might 
block corneal thinning and therefore strengthen 
corneas with keratoconus. Investigators also 
pointed out that decreases in the MMP-9 levels 
might result in decreased inflammation asso-
ciated with keratoconus. “LOX gene therapy 

might be a potential treatment for keratoco-
nus,” Khamar concluded. 

Pooja Khamar, PhD, FRCS
E: dr.poojakamar@gmail.com
Khamar is a consultant in cataract and refractive 
services in the Department of Cornea and Refrac-
tive Surgery at Narayana Nethralaya Eye Institute in 
Bangalore, India. She has no financial interest in this 
subject matter.
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Managing patients with keratoconus can be 
challenging, but research in the field is rapidly 
bringing more opportunities for improved 
outcomes to eye care clinics. Marked by thinning 
and bulging of the cornea, keratoconus can lead 
to severe blurring and visual distortions, making 
early diagnosis crucial for appropriate management. 
At this landmark meeting, renowned experts will 
discuss ways to help clinicians improve their use of 
diagnostic tools and treatment strategies for their 
patients across the spectrum of keratoconus severity.
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Investigators: Separate eye diseases may 
contribute to blinding eye condition
Study could lead to early diagnosis, management of age-related macular degeneration

Ophthalmology Times® Staff Report

A pair of separate eye diseases may contribute 
to age-related macular degeneration (AMD), one 
of the leading causes of blindness in the United 
States, according to results from a new study 
from New York Eye and Ear Infirmary of Mount 
Sinai in New York.

According to the study results,1 the research 
is the first to show that 2 different types of 
deposits in the retina could be a key factor for 
early AMD, which can progress to advanced 
AMD and blindness. These 2 diseases can be 
diagnosed, studied, and managed separately 
with appropriate early intervention to prevent 
vision loss and other complications.

New York Eye and Ear Infirmary of Mount 
Sinai noted in a press release2 that AMD results 
from damage to the central area of the retina 
called the macula, which is responsible for 
reading and driving vision. Nearly 20 million 
Americans 40 years or older are living with 
some form of AMD, according to the Centers for 
Disease Control and Prevention. 

Currently, AMD in its early form is viewed 
as a single disease with cholesterol-contain-
ing deposits. Early AMD may progress to 
blindness in 2 advanced forms, commonly 
called wet and dry AMD. The advanced dry 
form of AMD is called geographic atrophy 
(GA) by eye specialists.

In the news release, lead author R. Theodore 
Smith, MD, PhD, pointed out that the retina can 
generate a fluorescent light similar to that of a 
light fixture but 1 million times dimmer. Smith 
is professor of ophthalmology at the Icahn 
School of Medicine at Mount Sinai in New York 
City, New York. 

“For the first time, we were able to measure 
this dim light, called autofluorescence (AF), 
with ultrasensitive detectors to study advanced 

AMD,” Smith said in the news release. “We 
found it was consistently twice as bright in the 
patients with SDDs as those with drusen when 
they reached advanced AMD, and [it] came 
from a unique diseased layer. Combined with 
our prior research, this provides conclusive 
evidence that 2 different disease processes 
in AMD are taking place, one with darker 
fluorescence and drusen and one with brighter 
fluorescence and SDDs, and they need to be 
[managed] differently.”

However, in a recent previous study,2 Smith 
and a team of Mount Sinai researchers found 
that patients with SDDs are likely to have heart 
damage from heart failure and heart attacks, 
advanced heart valve disease, or strokes associ-
ated with carotid artery disease.

Smith also explained that investigators 
believe SDDs result from deficient blood flow 
to the eye due to these vascular diseases. “We 
therefore believe that patients with SDDs 
should be warned they may have life-threaten-
ing, undetected heart conditions that should be 
evaluated and [managed],” he explained. 

The news release further noted that addition-
al research measured AF and evaluated OCT 
scans in 18 patients (32 eyes) with advanced 
AMD and GA. 

Because GA can happen in multiple regions 
of the retina, investigators looked at 52 GA 
regions overall. They only selected patients 
who had OCT scans over the previous 3 years 
so they could determine whether the regions 
started with drusen, SDDs, or both. Eighteen of 
these regions originated from drusen, 12 from 
SDDs, and 22 from mixtures of drusen and 
SDDs. The team then measured the brightness 
of the fluorescent light coming from these 
regions with a sensitive light meter.

They found fluorescent light was twice as 
bright in patients with SDDs compared with 

those with drusen. 
“All these numbers translate into 1 basic 

fact: There are 2 different diseases in AMD, 
one with drusen and one with SDDs,” Smith 
noted. “The good news for patients and eye 
specialists is that in the clinic, we will not 
need advanced AF measurements to know 
which form of AMD the patient has. As our 
research showed, the 2 forms are associated 
with drusen and SDDs, and those deposits 
can be identified by standard retinal imaging. 
It therefore becomes important to diagnose 
which form of AMD the patient has for treat-
ment and prevention of disease.”

This study was funded by a Regeneron 
Pharmaceuticals investigator-initiated study, a 
Research to Prevent Blindness Challenge Grant, 
The Macula Foundation, the Bayer Global 
Ophthalmology Awards Program, and the 
International Council of Ophthalmology-Alcon 
Fellowship. It was published in the January 
issue of Eye. 
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International Keratoconus Academy 
continues to provide 

cutting-edge education
Over the years, IKA has become an invaluable resource 

for eye care professionals
By S. Barry Eiden, OD, FAAO, FSLS; Andrew S. Morgenstern, OD, FAAO, FNAP; Elizabeth Yeu, MD

The International Keratoconus Academy of Eye 
Care Professionals (IKA) was established in 2014 to 
promote ongoing professional and scientifi c devel-
opment in keratoconus and other forms of corneal 
ectasia. The primary mission of IKA is the sharing 
of professional education and best practices for 
improved patient care and quality of life. IKA is led 
by an executive board and a medical advisory board 
(comprising experts from optometry, ophthalmology, 
and allied eye health professionals) and has open 
access to membership.

For decades leading up to the beginning of the 21st 
century, the education, research, and detection of cor-
neal ectasias (including keratoconus) was stagnant. In 
the early 2000s, a renaissance of signifi cant advance-
ments in technology improved the understanding and 
detection of keratoconus and corneal ectasias. These 
new principles and innovations began to become 
widely commercially available. However, a group of 
corneal and contact lens experts identifi ed signifi cant 
gaps that needed to be addressed within the eye care 
community; the education and clinical practices was 
signifi cantly lagging behind the advent and commer-
cialization of new research and technology in the 
larger medical world. As a result, IKA was born. 

Since then, IKA has established itself as the prima-
ry source of the most current information on kerato-
conus and all forms of corneal ectasia. Through live 
presentations at eye care meetings (nationally and 
internationally), virtual education including IKA’s on-
going webinar series, and publications and reports in 
the professional literature and media, IKA has taught 
and shared the most current principles of keratoco-

nus care, improving global patient care. 
IKA has also positively impacted patient lives via 

research. IKA has undertaken a large-scale prospec-
tive study establishing the pediatric prevalence of 
keratoconus (based on evaluation of more than 2000 
individuals aged 3-18 years). This research study, 
which analyzed the corneal tomography of every 
participant, has led to a clearer and new understand-
ing of keratoconus prevalence in this age group. This 
study will enable more individuals to be detected as 
early in the disease process as possible, enabling ear-
ly intervention and potentially preventing a lifetime 
of vison loss.

As IKA continued to grow, the next step was to 
establish a combined live and virtual meeting dedicated 
exclusively to keratoconus. The fi rst annual IKA Kera-
toconus Symposium: Front to Back and Everything In 
Between will take place on April 22 and 23 in Scotts-
dale, Arizona. Many of the best-known, highly respected 
experts worldwide will cover topics related to kera-
toconus diagnosis and management. The symposium 
will be cochaired by S. Barry Eiden, OD, FAAO, FSLS; 
Andrew S. Morgenstern, 
OD, FAAO, FNAP; and 
Elizabeth Yeu, MD.

This will be a fi rst-
of-its-kind meeting 
involving all eye care 
professions and entirely 
dedicated to keratoconus 
and the individuals with 
the disease who depend 
on us for their care. 

Elizabeth Yeu, MD,
is an executive board member 
of the International Keratoconus 
Academy of Eye Care. She 
is also the medical director 
at Virginia Surgery Center, 
executive committee member at 
CVP Mid-Atlantic, and a board 
member at Virginia Foundation 
in Norfolk, Virginia.
e: eyeu@cvphealth.com

S. Barry Eiden, OD, 
FAAO, FSLS,
is the CEO and cofounder of 
the International Keratoconus 
Academy of Eye Care. He is 
also the president and medical 
director of North Suburban Vision 
Consultants in Deer� eld, Illinois.
e: sbeiden@nsvc.com
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special report
T H E R A P E U T I C S  F O R                  
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By Lynda Charters;
Reviewed by Ahnul Ha, MD

Investigators led by Ahnul Ha, MD, deter-
mined that a tailored approach to glaucoma 
treatment improved patient adherence to 
glaucoma medication.1 Ha works in the De-
partment of Ophthalmology at Jeju National 
University Hospital in Jeju-si, South Korea.

The researchers conducted a network 
meta-analysis1 to compare the eff ectiveness of 
interventions to improve glaucoma medication 
adherence. They identifi ed randomized clini-
cal trials that compared the eff ects of inter-
ventions for improved adherence with ocular 
hypotensive therapies in adult participants.

The primary outcome measure was the 
mean adherence score following the inter-
vention. Researchers analyzed the success 
or failure of treatments and the amount of 
missed doses and uncollected prescriptions 
during a specifi c time.

The analysis evaluated 11 interventions, 
Ha explained. Specifi c interventions includ-
ed standard of care (which served as the 
control), short message service, telephone 
call, device reminder, motivational interview, 

multimedia education, physician education, 
provision of medical records, incentives, 
tailored care, and enhanced standard of care.

What works better
The investigators ultimately identifi ed 19 
randomized clinical trials that included 4981 
patients. Results showed that tailored care 
involving face-to-face needs assessment and 
a personalized plan was superior to the stan-
dard of care (standardized mean diff erence, 
1.28; 95% CI, 0.08-2.48). Multifaceted inter-
ventions that included tailored care showed 
further improvement, such as tailored care 
plus multimedia education (standardized 
mean diff erence, 1.44; 95% CI, 0.20-2.67) 
and tailored care plus multimedia 
education plus device reminder (stan-
dardized mean diff erence, 1.61; 95% CI, 
0.75-2.47), the investigators reported.

The remaining interventions were 
ranked in descending order as follows ac-
cording to their P values (probability of being 
the best treatment: incentives (0.606), short 
message service (0.535), enhanced standard 
of care (0.458), multimedia education (0.430), 
device reminder (0.429), telephone call 

(0.401), provision of medical records (0.391), 
physician education (0.281), standard of care 
(0.230), and motivational interview (0.165). 

“The network meta-analysis found that tai-
lored care can improve adherence to glauco-
ma medication compared with the control. A 
multifaceted approach might yield additional 
improvements,” the authors concluded.

“High adherence to ocular hypotensive 
therapies is essential for prevention of visual 
impairment in patients [with] glaucoma. 
Understanding individual patients’ needs and 
providing supportive strategies could be a key 
factor for improved adherence,” Ha said. 

Ahnul Ha, MD
E: zzammy486@gmail.com
Ha works in the Department of Ophthal-
mology at Jeju National University Hospital 
in Jeju-si, South Korea. She has no � nancial 

interest in this subject matter.
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Individualized patient care increases 
adherence to glaucoma therapy

Tailored approach can help physicians provide better outcomes for patients
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Getting past 
financial cataracts

Finding the answers to your money questions  
is key for proper planning

By John J. Grande, CFP; John S. Grande, CFP; and Traudy Grande, CFP

In a recent article, we spoke about financial cataracts. 
Obviously, there is no such condition as this, but it 
seemed like a good metaphor for what we come across 
when working with many investors. I hope you will 
allow us our attempt at humor to direct your attention 
to a critical matter.

We thought financial cataracts was a good phrase 
because our experience is that many investors don’t 
see clearly when new opportunities are available to 
them and or when pitfalls exist in their current port-
folio construction. Sometimes investors are too busy 
to properly attend to their finances or have a myopic 
view due to only 1 source of advice from a long-time 
investment adviser. There is nothing wrong with this, 
but if patients can go to another medical specialist for a 
second opinion, why can’t you?

As you know better than us, when a patient has 
cataracts, they can’t see clearly. The same goes for 
investing; you can’t decide on something as an alterna-
tive possibility if you don’t see it. And in this economic 
environment, it has never been more important to be 
on top of the latest technologies and the newest, most 
sophisticated investment vehicles. There are so many 
exciting areas to explore, and this short article doesn’t 
allow us the space to cover everything. But in the most 
general description, consider this: Have you looked 
at the new buffered exchange-traded funds that have 
low fees and a generous cap on upside participation in 
various indexes and offer different levels of protection 
on the downside? Have you looked at structured invest-
ments? See the latest publication on this type of invest-
ment at https://www.ophthalmologytimes.com/view/
are-there-alternative-opportunities-in-volatile-markets-.

Within this universe, you will see almost endless 
options that exist to create income or growth, with 
many levels and types of downside protection. Have 
you seriously examined the new world of annuities? 
Yes, we know this is a bad word on the internet and in 
the media, but things have changed immeasurably to 

the point that they can no longer be ignored. 
There was  negative press on annuities, mostly driv-

en by competitors who want those dollars to manage 
themselves.

Some products provide immediate liquidity or have 
no fees at all. Has anyone shown you an analysis of 
how adding these products to your current mix of 
investments might alter your Monte Carlo probability 
of success in not running out of money in retirement? 
There is nothing wrong and everything right with add-
ing guaranteed lifetime income in retirement to take 
pressure off the rate of withdrawal from your portfolio, 
especially if you happen to retire when the markets are 
as depressed as they are now.

A ripple effect
Have you considered the impact on your retirement 
if you or your spouse or partner were to encounter a 
long-term care event lasting a couple of years or more? 
There are creative ways to prepare for this situation 
with the option of getting part of your premiums back 
at any time if you choose not to keep this coverage. 
Even a self-funded long-term-care approach doesn’t 
make sense when analyzed and compared with the 
new options available. Please visit https://www.oph-
thalmologytimes.com/view/long-term-care-what-you-
don-t-know-can-hurt-you.

Have you harvested the paper tax losses of the past 
year and made paralleled moves into other opportuni-
ties while locking in these carryforward tax losses for 
future years? Time is running out, so we suggest you 
consider this in a timely fashion.

You should also address the following questions. Are 
you overfunding your retirement plan? Are you saving 
too much or too little for retirement? Is your asset 
allocation appropriate for your future financial goals? 
Are you aware of the attractive ways that now exist to 
establish a donor-advised fund, which works much like 
a foundation but can be established for only $10,000? 
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This is a way to receive tax write-
offs and have a family-named char-
itable entity you can work from, 
deciding with your family members 
who should receive donations each 
year. It is a fund that your children 
and grandchildren can continue 
to contribute to in your name (eg, 
The David and Beth Jones Family 
Foundation).

Has anyone established a com-
plete financial, retirement, and 
investment plan for you so you 
know your status for achieving your 
short-term, intermediate, and long-
term objectives? 

How realistic or unrealistic are 
your current retirement goals? In 
our opinion, everyone should have 
a plan in place that allows them to 
pose some what-if scenarios and 
receive an answer immediately 
about how feasible a contemplated 
change to their finances would be, 
such as a second or third home, 
gift, or travel budget.

Seeing reality
Can you clearly see your financ-
es, based on what we refer to as 
financial reality? Can you retire 
early? How much will you need 
to spend and how much can you 
afford to spend in retirement? Will 
you have enough recurring income 
to cover essential expenses during 
retirement?

Although we kiddingly speak of 
financial cataracts, we are serious 
about doctors seeking a second 
opinion. To say that a high level 
of sophistication is required to 
address the level of income and net 
worth that most ophthalmologists 
have would be an understatement. 

As an example of not knowing 
what you don’t know, I recently 
spoke to the head of an oncology 
department at a major hospital. I 
asked whether he was familiar with 
theranostics, and he said he had 

never heard of it. Theranostics is a 
recent breakthrough for managing 
stage IV prostate cancer that has 
metastasized. Currently, the treat-
ment is only available in Germany, 
but within the next 8 months it will 
be available in California. 

Men with cancers in their body 
have had clean scan results after 
just 3 treatments. After learning 
about theranostics, this physician is 
speaking to the hospital in Califor-
nia so he can be part of this new 
treatment. 

Although this term is well known 
by some hospitals, no one has the 
treatment available as they do in 
Germany. He could not believe he 
had not seen this before! This is 
exactly what we are referring to in 
this article. What is out there in the 
investment world that you are not 
seeing?

Seek an adviser
Our advice is to talk to your adviser 
or seek a second opinion from 
someone with new eyes on your 
personal situation to get new ideas. 
Some of the most sophisticated and 
attractive investments we offer are 
used by only 12% of investment 
advisers. You are sophisticated 
at what you do for a living. Don’t 
you deserve the same level of 
sophistication when it comes to 
your finances and future? We have 
worked with ophthalmologists for 
over 20 years, and because of our 

relationship with Ophthalmology 
Times®, we offer free consultations 
with no obligation. Of course, it 
doesn’t have to be us.

Conclusion
Just talk to someone who has a high 
level of sophistication and product 
knowledge. Generally, seek a pro-
fessional who routinely works with 
individuals with high net worths and 
who comes highly recommended. 

John J., John S., and Traudy Grande, 
CFPs, are coeditors of the Money 
Matters column in Ophthalmology 
Times®. They are owners and prin-
cipals of Grande Financial Services, 
Inc, in Oakhurst, New Jersey. 
The Grandes often advise doctors 
across the country on a diverse 
range of investment and financial 
matters. Readers may submit their 
financial questions to them at 
john.s.grande@grandefs.com or call 
800-722-1258.

The views depicted in this ma-
terial are for information purposes 
only and should not be considered 
specific advice or recommendations 
for any individual. 

All investing involves risk, includ-
ing the potential for loss. Past per-
formance is not indicative of future 
results. No investment strategy can 
ensure a profit or protect against 
loss in a declining market.

John J. Grande, John S. Grande, 
and Traudy Grande are registered 
representatives offering securities 
through Cetera Advisor Networks 
LLC, Member FINRA/SIPC. Advisory 
services offered through Summit 
Financial Group, Inc, a registered 
investment adviser. Summit and 
Cetera are related and are under 
separate ownership from any other 
named entity. Registered Branch: 
257 Monmouth Road, Oakhurst, 
NJ 07755. Phone: 800-722-1258. 
Website: www.grandefs.com.

To say that a high level 
of sophistication is 
required to address 

the level of income and 
net worth that most 

ophthalmologists 
have would be an 
understatement.
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Hoskins Lecture, will be delivered by Mildred 
M.G. Olivier, MD, who will speak on health 
equity in glaucoma care. Olivier is senior asso-
ciate dean at Ponce Health Sciences University 
School of Medicine in St Louis, Missouri.

This event highlights the latest advances 
in glaucoma management, medications, and 
surgical techniques. It will include discussions 
on tube shunts; steroids; intraocular lens use; 
lifestyle changes; connections among the eye, 
stomach, and brain; surgical decision-making; 
and hypotension.

8th Annual Optometric  
Glaucoma Symposium
This annual continuing education course for 
practicing optometrists will take place on 
February 4 from 1:30 PM to 5:30 PM PST and 
highlight the latest advances in glaucoma 
care. The event is presented by the Glaucoma 
Research and Education Group in partnership 
with Glaucoma Research Foundation.

Some of the topics to be discussed include 
challenges and opportunities in glaucoma 
care, neuroprotection, intraocular lens use, 
tonometry, normal tension glaucoma, and 
marijuana use. This in-person course is free for 
practicing optometrists, but advanced registra-
tion is required.

CELEBRATING INNOVATION
Annual Glaucoma 360 meeting will  
recognize leaders in field
By Lynda Charters

Glaucoma 360, sponsored by the Glaucoma 
Research Foundation, celebrates progress in 
research against glaucoma, recognizes leaders 
in the field, and fundraises to support research 
about this disease. All events in the 2023 annu-
al gathering, scheduled for February 2 to 4 in 
downtown San Francisco, California, will take 
place at a new venue, The Westin St Francis 
San Francisco on Union Square.

The conference has 4 segments. The first 
is the Annual Gala, which kicks off the event. 
The others are the 12th Annual New Horizons 
Forum, the 27th Annual Glaucoma Sympo-
sium Continuing Medical Education (CME), 
and the 8th Annual Optometric Glaucoma 
Symposium.

Annual Gala
The gala takes place on February 2 from 6 
PM to 9 PM PST. It is a celebration that honors 
outstanding leadership in ophthalmology, the 
inspiring achievements of individuals living 
with glaucoma, and the transformative gener-
osity of the Glaucoma Research Foundation’s 
supporters (many of whom are patients) and 
their loved ones.

The following award recipients will be rec-
ognized at the gala by the Glaucoma Research 
Foundation for outstanding contributions to the 
fight against glaucoma: Santen Pharmaceutical 
Co, Ltd will receive the Catalyst Award for the 
company’s dedication to eye health; Mark A. 
Latina, MD, a glaucoma specialist and laser 
expert, will receive the Innovators Award; and 
Ted and Melza Barr, cofounders of the Catalyst 
for a Cure Initiative to Prevent and Cure Neuro-
degeneration, will receive the Visionary Award.

12th Annual New Horizons Forum
This event, which take place on February 3 
from 8 AM to 5 PM PST, brings together clinical, 
industry, financial, and FDA leaders to discuss 
research innovations and advances in glauco-
ma management. 

Malik Kahook, MD, will deliver the Drs 
Henry and Frederick Sutro Memorial Lecture, 
which is titled “Sustained Drug Delivery for 
Glaucoma: From Promise to Reality.” Kahook 
is chief of glaucoma service, vice chair of 
translational research, and The Slater Family 
Endowed Chair in Ophthalmology in the 
Department of Ophthalmology at University 
of Colorado Medicine in Aurora.

This keynote address will be followed 
by a full day of presentations by scientists, 
ophthalmologists, and industry leaders on 
innovations in treatment and the future of 
glaucoma research. Some topics to be cov-
ered include treatments and devices, visual 
restoration, neuroprotection, funding glauco-
ma research, and patient management and 
adherence. Following the close of the forum, 
a reception will begin at 5:30 PM PST.

27th Annual Glaucoma  
Symposium CME
This in-person symposium, which is free for 
ophthalmologists and ophthalmology resi-
dents and fellows, is scheduled for February 
4 from 7:30 AM to 1 PM PST. The symposium’s 
keynote address, the Shaffer-Hetherington- 

Individuals interested in 
attending can register for 
the gala by scanning here.

Those interested in 
attending this in-person 
event can register here. 

The forum’s preliminary 
agenda is available here.

Individuals interested 
in reserving a spot can 
register here.

Those interested in 
registering can scan here.

scan here 
for More 
information about 
Glaucoma 360: 
or visit 
glaucoma.org/events/glaucoma-360

https://events.bizzabo.com/421622
https://glaucoma.org/events/new-horizons-forum/
https://events.bizzabo.com/421624/page/2312805/custom-tab
https://www.eventbrite.com/e/27th-annual-glaucoma-symposium-registration-237878098797
https://www.eventbrite.com/e/8th-annual-optometric-glaucoma-symposium-registration-237893886017
https://glaucoma.org/events/glaucoma-360/
https://glaucoma.org/events/glaucoma-360/
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TOP 5 PREDICTIONS FOR 
OPHTHALMOLOGY IN 2023
Joshua Mali, MD, o� ers his 
prognostications for the new year
By Joshua Mali, MD; Special for Ophthalmology Times®

It’s that exciting time of 
the year again 
when I reveal my 
top 5 predictions in 
ophthalmology for 2023!

1Vabysmo will take the lion’s 
share of the anti-VEGF market 
for nAMD and DME 

Not since the FDA approval of the fi rst 
anti-VEGF agent, ranibizumab (Lucentis), in 
2006 have we had such an impressive inno-
vation in neovascular age-related macular 
degeneration (nAMD) and diabetic macular 
edema (DME) management, with the recent 
FDA approval of faricimab-svoa (Vabysmo), 
the fi rst bispecifi c antibody designed for in-
traocular use. Its unique mechanism of action 
of simultaneously binding and neutralizing 
Ang-2 and VEGF-A has been demonstrated to 
be a very eff ective treatment for nAMD and 
DME, with robust visual gains, signifi cant 
retinal optical coherence tomography (OCT) 
anatomical benefi ts, and the potential of 
extended durability (16-week dosing). I can 
tell you from real-world clinical experience 
(I have been using it in my patients since the 
FDA approval early in 2022) that faricimab 
is hands down the most potent anti-VEGF 
therapy on the market today. I have used it in 
all patient types (treatment-naïve and refrac-
tory patients, and stable patients wanting a 
longer duration from their current injection 
frequency) and have had tremendous success. 
Since the recent permanent J-code release 
in October 2022, I suspect that we will see a 

signifi cant acceleration in faricimab usage in 
the retina community for 2023. Genentech 
has been an incredibly dynamic company 
that continues to produce unique innovations 
such as faricimab that will likely be game 
changers in the retina therapeutic space not 
only for 2023, but for many years to come. 
For this reason, faricimab takes my top spot.

2We will have an FDA-approved 
treatment for geographic 
atrophy 

Geographic atrophy (GA) has been the fi nal 
frontier in retina medicine. Although cur-
rently there are no FDA-approved treatments 
for GA/dry AMD, that will change in 2023. 
Apellis’ FDA-submitted targeted C3 therapy, 
pegcetacoplan (Empaveli), has been designed 
to regulate excessive activation of the com-
plement cascade, which can lead to the onset 
and progression of many serious diseases 
including GA. Although the retina commu-
nity was hoping for the fi nal FDA decision 
to be rendered by November 2022, Apellis 
submitted additional 24-month effi  cacy data 
to supplement its new drug application. The 
FDA considered that to be a major amend-
ment to the application, which means the 
target action date will be pushed back 3 
months to give the agency time to review the 
supplemental data, with an expected action 
date in February 2023. I believe the addition-
al long-term data provide even more robust 
support for the product profi le and I strongly 
believe the data will support eventual FDA 
approval in 2023. However, not too far behind 
is Iveric bio and its C5 inhibitor avacincaptad 

pegol (Zimura), which appears to be very 
promising as well and, I predict, will build 
upon previously released data from 2022. 
These 2 agents will usher in a new era in the 
treatment of GA, giving hope and optimism 
to patients who desperately need it. There-
fore, count on the FDA approval of pegcetaco-
plan in 2023.

3SNAPS Eye Shield will be the 
gold standard for postoperative 
ocular protection  

As surprising as it may seem to any ophthal-
mologist reading this article, the simple post-
operative eye shield has not seen (pardon the 
pun) any signifi cant innovation for centuries. 
Despite its status as an essential postoper-
ative safety eye product and being used by 
every ocular surgeon in every single ocular 
surgery on the planet, the eye shield has 
been neglected and taken for granted to date. 
Postoperative eye shields can be uncomfort-
able, diffi  cult to remove/replace for patients 
at home, and may inhibit airfl ow to the eye. 
These problems may lower patient adherence 
and aff ect surgical outcomes. 

More than 50% of patients state that the 
current eye shields using tape are uncom-
fortable and cumbersome. Complaints range 
from tape discomfort, reduced eye venti-
lation, and inconvenience while removing 
and replacing the shield for postoperative 
drop placement. Our extensive technological 
advances with premium IOLs, microinva-
sive glaucoma surgery, and retinal instru-
mentation have far outpaced our focus on 
simple essential advances in one of our most 
important and most frequently used surgical 
products ... until now. 

SNAPS Eye Shield is a new premium post-
surgical eye shield that can be easily placed, 
or removed, and requires no tape (see accom-

Joshua Mali, MD

Geographic atrophy has been the 
final frontier in retinal medicine. 
Although currently there are no 
FDA-approved treatments for GA/
dry AMD, that will change in 2023.
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panying photo). The clear acrylic shield is very 
comfortable to wear, highly stable on the face, 
provides excellent airflow, and allows easy ac-
cess for examination or drops. It was an honor 
for me to be a part of the team to help design 
and develop this dynamic and innovative eye 
shield. My hope is that we will be able to get 
this eye shield into every operating room and 
on every postoperative ocular surgery patient 
in the world to provide patients with the safest 
and most comfortable option on the market. 
SNAPS is an FDA-cleared device and will be 
the gold standard in postoperative ocular pro-
tection starting in 2023. Learn more at www.
snapseyeshield.com.

4Biosimilars will struggle to 
advance in the ophthalmic 
therapeutic marketplace

Certainly, biosimilars have received some 
significant press in 2022.1 With the FDA 
approval of ranibizumab-nuna (Byooviz) in 
late 2021 and ranibizumab-eqrn (Cimerli) in 
August 2022, it would seem that 2023 would 
be a prime year for biosimilar advancement 

in the anti-VEGF marketplace. However, to be 
honest and frank, it is not clear to me where 
biosimilars truly fit in in the ophthalmology/
retina field. They obviously do not provide 
additional efficacy, durability, or safety 
compared with their tried-and-true branded 
counterparts, so other than a potential cost 
difference benefit, it would seem to me that 
the uptake by clinicians will be poor. 

On the other hand, I do sense that certain 
payers may eventually prefer that eye care 
professionals try a less costly biosimilar 
first in a step-edit fashion and have to 
demonstrate failure prior to using a branded 
anti-VEGF agent. This is the only scenario 
I could see as plausible, but this ultimatley 
could take significant time to actually be im-
plemented (well beyond 2023) and will likely 
receive resistance from physicians and/or 
patients. If any of the biosimilar manufac-
turers are reading this and disagree with my 
prediction or would like to discuss, feel free 
to contact me. Until then, my prediction on 
biosimilars remains. 

5Retina analytic tools  
will be the new emerging 
industry 

With OCT technology and retinal imaging 
becoming a vital part of the practice of retina, 
just as important is analysis of these data to 
help us make clinical decisions. Additionally, 
with the advent of therapies for GA on the 
horizon, the need to monitor the growth of 
GA lesions and display prediction models 
is becoming paramount. Therefore, I be-
lieve that retina imaging analytic tools and 
software will be the new emerging industry 
blossoming in 2023. 

One example of these types of technologies 
was announced recently by RetinAI Medical 
AG with the launch of Discovery CORE with 
artificial intelligence (AI), for retinal fluid and 
layer segmentation. Discovery CORE and its 
AI models have been designed to accelerate 
data analysis and help clinical and academic 
researchers collaborate more efficiently in 
real time with their peers on medical and 
imaging data sets. The software measures ret-
inal fluid volumes and layer thickness across 
OCT data sets automatically in real time.2

Further, it integrates annotation tools and 
electronic case report forms, which enable 
new data insights to be collected across peer 
networks, keeping the information digitized, 
centralized, and secure. The functionality 
of CORE can be used to assess disease end 
points at scale; jump-start the building of reg-
istries and real-world evidence data sets; and 
help with shared workflows to evaluate data, 
train physicians, and establish best practices 
within the clinic.2

With technologies like this and others in 
the pipeline, retinal specialists will have stan-
dardized analysis tools for conditions such as 
nAMD, GA, retinal vein occlusion, and DME 
that will refine our current retinal disease 
management paradigm. This new industry 
will have momentum in 2023 and rounds out 
my top 5 predictions. 

2023 is shaping up to be an amazing 
year. I look forward to keeping you updated 
throughout the year and beyond.

Joshua Mali, MD
E: malienterprisesglobal@gmail.com
Dr Mali is a board-certified ophthalmologist and 
award-winning vitreoretinal surgeon at The Eye 
Associates, a private multispecialty ophthalmology 
practice in Sarasota, Florida. He is also the founder 
and CEO of Mali Enterprises (www.malienterprises.
org). His financial disclosures include Genentech/
Roche (consultant, speaker), SNAPS (equity owner), 
and RetinAI (consultant, research grant).
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IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
• EYLEA is contraindicated in patients with ocular or periocular infections, active intraocular inflammation, or known hypersensitivity to aflibercept or 

to any of the excipients in EYLEA.

WARNINGS AND PRECAUTIONS
• Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments. Proper aseptic injection 

technique must always be used when administering EYLEA. Patients should be instructed to report any symptoms suggestive of endophthalmitis or 
retinal detachment without delay and should be managed appropriately. Intraocular inflammation has been reported with the use of EYLEA.

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

• There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs are defined as 
nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of reported thromboembolic 
events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients treated with EYLEA compared with 1.5% 
(9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was 3.3% (60 out of 1824) in the EYLEA group compared with 
3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME studies from baseline to week 52 was 3.3% (19 out of 578) in the combined 
group of patients treated with EYLEA compared with 2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% 
(37 out of 578) in the combined group of patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported 
thromboembolic events in the patients treated with EYLEA in the first six months of the RVO studies.

ADVERSE REACTIONS
• Serious adverse reactions related to the injection procedure have occurred in <0.1% of intravitreal injections with EYLEA including endophthalmitis 

and retinal detachment.
• The most common adverse reactions (≥5%) reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous 

detachment, vitreous floaters, and intraocular pressure increased.
• Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye examinations. Advise 

patients not to drive or use machinery until visual function has recovered sufficiently.

INDICATIONS
EYLEA® (aflibercept) Injection 2 mg (0.05 mL) is indicated for the treatment of patients with Neovascular (Wet) Age-related Macular Degeneration (AMD), 
Macular Edema following Retinal Vein Occlusion (RVO), Diabetic Macular Edema (DME), and Diabetic Retinopathy (DR).

First-line efficacy and safety data from 8 clinical trials1

Dosing flexibility across several FDA-approved indications1

>20 million doses administered to >1.6 million eyes since launch2

Broad first-line coverage and dedicated support with EYLEA4U®2

EYLEA and EYLEA4U are registered trademarks of Regeneron Pharmaceuticals, Inc.
© 2022, Regeneron Pharmaceuticals, Inc. All rights reserved.   777 Old Saw Mill River Road, Tarrytown, NY 10591   06/2022   EYL.22.05.0005

References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. June 2021. 2. Data on file. Regeneron Pharmaceuticals, Inc.

Please see Brief Summary of full Prescribing Information on the following page.
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1 INDICATIONS AND USAGE 
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of patients with:
Neovascular (Wet) Age-Related Macular Degeneration (AMD), Macular Edema Following Retinal Vein Occlusion (RVO), Diabetic 
Macular Edema (DME), Diabetic Retinopathy (DR).
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections  
EYLEA is contraindicated in patients with ocular or periocular infections. 
4.2 Active Intraocular Inflammation  
EYLEA is contraindicated in patients with active intraocular inflammation. 
4.3 Hypersensitivity  
EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS 
5.1 Endophthalmitis and Retinal Detachments  
Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse 
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed 
to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately 
[see Patient Counseling Information (17)].
5.2 Increase in Intraocular Pressure  
Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse 
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular 
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and 
managed appropriately.
5.3 Thromboembolic Events  
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs 
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of  
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients 
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was 
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME 
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with 
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of 
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events 
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS 
The following potentially serious adverse reactions are described elsewhere in the labeling:  
• Hypersensitivity [see Contraindications (4.3)]  
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]  
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]  
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience  
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug 
cannot be directly compared to rates in other clinical trials of the same or another drug and may not reflect the rates observed  
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients 
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1% 
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%) 
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and 
intraocular pressure increased.

Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data described below reflect exposure to EYLEA in 1824 patients 
with wet AMD, including 1223 patients treated with the 2-mg dose, in 2 double-masked, controlled clinical studies (VIEW1 and VIEW2) 
for 24 months (with active control in year 1).
Safety data observed in the EYLEA group in a 52-week, double-masked, Phase 2 study were consistent with these results.

Table 1: Most Common Adverse Reactions (≥1%) in Wet AMD Studies
Baseline to Week 52 Baseline to Week 96

Adverse Reactions
EYLEA 

(N=1824)

Active Control  
(ranibizumab) 

(N=595)
EYLEA 

(N=1824)

Control  
(ranibizumab) 

(N=595)
Conjunctival hemorrhage 25% 28% 27% 30%
Eye pain 9% 9% 10% 10%
Cataract 7% 7% 13% 10%
Vitreous detachment 6% 6% 8% 8%
Vitreous floaters 6% 7% 8% 10%
Intraocular pressure increased 5% 7% 7% 11%
Ocular hyperemia 4% 8% 5% 10%
Corneal epithelium defect 4% 5% 5% 6%
Detachment of the retinal pigment epithelium 3% 3% 5% 5%
Injection site pain 3% 3% 3% 4%
Foreign body sensation in eyes 3% 4% 4% 4%
Lacrimation increased 3% 1% 4% 2%
Vision blurred 2% 2% 4% 3%
Intraocular inflammation 2% 3% 3% 4%
Retinal pigment epithelium tear 2% 1% 2% 2%
Injection site hemorrhage 1% 2% 2% 2%
Eyelid edema 1% 2% 2% 3%
Corneal edema 1% 1% 1% 1%
Retinal detachment <1% <1% 1% 1%

Less common serious adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal tear, and 
endophthalmitis.

Macular Edema Following Retinal Vein Occlusion (RVO). The data described below reflect 6 months exposure to EYLEA with a 
monthly 2 mg dose in 218 patients following central retinal vein occlusion (CRVO) in 2 clinical studies (COPERNICUS and GALILEO)  
and 91 patients following branch retinal vein occlusion (BRVO) in one clinical study (VIBRANT).

Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
CRVO BRVO

Adverse Reactions
EYLEA 

(N=218)
Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

Eye pain 13% 5% 4% 5%
Conjunctival hemorrhage 12% 11% 20% 4%
Intraocular pressure increased 8% 6% 2% 0%
Corneal epithelium defect 5% 4% 2% 0%
Vitreous floaters 5% 1% 1% 0%
Ocular hyperemia 5% 3% 2% 2%
Foreign body sensation in eyes 3% 5% 3% 0%
Vitreous detachment 3% 4% 2% 0%
Lacrimation increased 3% 4% 3% 0%
Injection site pain 3% 1% 1% 0%
Vision blurred 1% <1% 1% 1%
Intraocular inflammation 1% 1% 0% 0%
Cataract <1% 1% 5% 0%
Eyelid edema <1% 1% 1% 0%
 
Less common adverse reactions reported in <1% of the patients treated with EYLEA in the CRVO studies were corneal edema, retinal 
tear, hypersensitivity, and endophthalmitis.

Diabetic Macular Edema (DME) and Diabetic Retinopathy (DR). The data described below reflect exposure to EYLEA in 578 patients 
with DME treated with the 2-mg dose in 2 double-masked, controlled clinical studies (VIVID and VISTA) from baseline to week 52 and 
from baseline to week 100.

Table 3: Most Common Adverse Reactions (≥1%) in DME Studies
Baseline to Week 52 Baseline to Week 100

Adverse Reactions
EYLEA 

(N=578)
Control 

(N=287)
EYLEA 

(N=578)
Control 

(N=287)
Conjunctival hemorrhage 28% 17% 31% 21%
Eye pain 9% 6% 11% 9%
Cataract 8% 9% 19% 17%
Vitreous floaters 6% 3% 8% 6%
Corneal epithelium defect 5% 3% 7% 5%
Intraocular pressure increased 5% 3% 9% 5%
Ocular hyperemia 5% 6% 5% 6%
Vitreous detachment 3% 3% 8% 6%
Foreign body sensation in eyes 3% 3% 3% 3%
Lacrimation increased 3% 2% 4% 2%
Vision blurred 2% 2% 3% 4%
Intraocular inflammation 2% <1% 3% 1%
Injection site pain 2% <1% 2% <1%
Eyelid edema <1% 1% 2% 1%
 
Less common adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal detachment, retinal 
tear, corneal edema, and injection site hemorrhage. 
Safety data observed in 269 patients with nonproliferative diabetic retinopathy (NPDR) through week 52 in the PANORAMA trial were 
consistent with those seen in the phase 3 VIVID and VISTA trials (see Table 3 above).
6.2 Immunogenicity  
As with all therapeutic proteins, there is a potential for an immune response in patients treated with EYLEA. The immunogenicity 
of EYLEA was evaluated in serum samples. The immunogenicity data reflect the percentage of patients whose test results were 
considered positive for antibodies to EYLEA in immunoassays. The detection of an immune response is highly dependent on the 
sensitivity and specificity of the assays used, sample handling, timing of sample collection, concomitant medications, and underlying 
disease. For these reasons, comparison of the incidence of antibodies to EYLEA with the incidence of antibodies to other products may 
be misleading. 
In the wet AMD, RVO, and DME studies, the pre-treatment incidence of immunoreactivity to EYLEA was approximately 1% to 3% across 
treatment groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were detected in a similar percentage range of 
patients. There were no differences in efficacy or safety between patients with or without immunoreactivity.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy 
Risk Summary
Adequate and well-controlled studies with EYLEA have not been conducted in pregnant women. Aflibercept produced adverse 
embryofetal effects in rabbits, including external, visceral, and skeletal malformations. A fetal No Observed Adverse Effect Level 
(NOAEL) was not identified. At the lowest dose shown to produce adverse embryofetal effects, systemic exposures (based on AUC for 
free aflibercept) were approximately 6 times higher than AUC values observed in humans after a single intravitreal treatment at the 
recommended clinical dose [see Animal Data].
Animal reproduction studies are not always predictive of human response, and it is not known whether EYLEA can cause fetal harm 
when administered to a pregnant woman. Based on the anti-VEGF mechanism of action for aflibercept, treatment with EYLEA may 
pose a risk to human embryofetal development. EYLEA should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The background risk of major birth defects 
and miscarriage for the indicated population is unknown. In the U.S. general population, the estimated background risk of major birth 
defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data 
In two embryofetal development studies, aflibercept produced adverse embryofetal effects when administered every three days 
during organogenesis to pregnant rabbits at intravenous doses ≥3 mg per kg, or every six days during organogenesis at subcutaneous 
doses ≥0.1 mg per kg. 
Adverse embryofetal effects included increased incidences of postimplantation loss and fetal malformations, including anasarca, 
umbilical hernia, diaphragmatic hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele, 
heart and major vessel defects, and skeletal malformations (fused vertebrae, sternebrae, and ribs; supernumerary vertebral arches 
and ribs; and incomplete ossification). The maternal No Observed Adverse Effect Level (NOAEL) in these studies was 3 mg per kg. 
Aflibercept produced fetal malformations at all doses assessed in rabbits and the fetal NOAEL was not identified. At the lowest 
dose shown to produce adverse embryofetal effects in rabbits (0.1 mg per kg), systemic exposure (AUC) of free aflibercept was 
approximately 6 times higher than systemic exposure (AUC) observed in humans after a single intravitreal dose of 2 mg.
8.2 Lactation 
Risk Summary
There is no information regarding the presence of aflibercept in human milk, the effects of the drug on the breastfed infant, or the 
effects of the drug on milk production/excretion. Because many drugs are excreted in human milk, and because the potential for 
absorption and harm to infant growth and development exists, EYLEA is not recommended during breastfeeding. 
The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for EYLEA and any 
potential adverse effects on the breastfed child from EYLEA.
8.3 Females and Males of Reproductive Potential 
Contraception
Females of reproductive potential are advised to use effective contraception prior to the initial dose, during treatment, and for at least 
3 months after the last intravitreal injection of EYLEA.

Infertility
There are no data regarding the effects of EYLEA on human fertility. Aflibercept adversely affected female and male reproductive 
systems in cynomolgus monkeys when administered by intravenous injection at a dose approximately 1500 times higher than the 
systemic level observed humans with an intravitreal dose of 2 mg. A No Observed Adverse Effect Level (NOAEL) was not identified. 
These findings were reversible within 20 weeks after cessation of treatment.
8.4 Pediatric Use  
The safety and effectiveness of EYLEA in pediatric patients have not been established.
8.5 Geriatric Use  
In the clinical studies, approximately 76% (2049/2701) of patients randomized to treatment with EYLEA were ≥65 years of age and 
approximately 46% (1250/2701) were ≥75 years of age. No significant differences in efficacy or safety were seen with increasing age 
in these studies.
17 PATIENT COUNSELING INFORMATION 
In the days following EYLEA administration, patients are at risk of developing endophthalmitis or retinal detachment. If the 
eye becomes red, sensitive to light, painful, or develops a change in vision, advise patients to seek immediate care from an 
ophthalmologist [see Warnings and Precautions (5.1)]. 
Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye examinations 
[see Adverse Reactions (6)]. Advise patients not to drive or use machinery until visual function has recovered sufficiently.

BRIEF SUMMARY—Please see the EYLEA  
full Prescribing Information available  
on HCP.EYLEA.US for additional 
product information.

Manufactured by:  
Regeneron Pharmaceuticals, Inc. 
777 Old Saw Mill River Road 
Tarrytown, NY 10591

EYLEA is a registered trademark of Regeneron 
Pharmaceuticals, Inc. 
© 2020, Regeneron Pharmaceuticals, Inc.  
All rights reserved.

Issue Date: 08/2019  
Initial U.S. Approval: 2011

Based on the August 2019 
EYLEA® (aflibercept) Injection full 
Prescribing Information. 

EYL.20.09.0052

S:9"
S

:11"

T:10"
T:12"

B:10.25"
B

:12.25"



REFERENCE
1. Glaukos Data on File.

iStent infinite® IMPORTANT SAFETY INFORMATION
INDICATION FOR USE. The iStent infinite® Trabecular Micro-Bypass System Model iS3 is an implantable device intended to reduce the intraocular pressure (IOP) of the eye. It is indicated for use in adult patients with primary open-angle 
glaucoma in whom previous medical and surgical treatment has failed. CONTRAINDICATIONS. The iStent infinite is contraindicated in eyes with angle-closure glaucoma where the angle has not been surgically opened, acute traumatic, 
malignant, active uveitic, or active neovascular glaucoma, discernible congenital anomalies of the anterior chamber (AC) angle, retrobulbar tumor, thyroid eye disease, or Sturge-Weber Syndrome or any other type of condition that may 
cause elevated episcleral venous pressure. WARNINGS. Gonioscopy should be performed prior to surgery to exclude congenital anomalies of the angle, PAS, rubeosis, or conditions that would prohibit adequate visualization that could 
lead to improper placement of the stent and pose a hazard. MRI INFORMATION. The iStent infinite is MR-Conditional, i.e., the device is safe for use in a specified MR environment under specified conditions; please see Directions for Use 
(DFU) label for details. PRECAUTIONS. The surgeon should monitor the patient postoperatively for proper maintenance of IOP. Three out of 61 participants (4.9%) in the pivotal clinical trial were phakic. Therefore, there is insufficient 
evidence to determine whether the clinical performance of the device may be different in those who are phakic versus in those who are pseudophakic. ADVERSE EVENTS. The most common postoperative adverse events reported in the 
iStent infinite pivotal trial included IOP increase ≥ 10 mmHg vs. baseline IOP (8.2%), loss of BSCVA ≥ 2 lines (11.5%), ocular surface disease (11.5%), perioperative inflammation (6.6%) and visual field loss ≥ 2.5 dB (6.6%). CAUTION:
Federal law restricts this device to sale by, or on the order of, a physician. Please see DFU for a complete list of contraindications, warnings, precautions, and adverse events.

Glaukos® and iStent infinite® are registered trademarks of Glaukos Corporation. All rights reserved. ©2022 
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Brought to you by the founder of MIGS, iStent infinite® is the first-ever micro-invasive, standalone implantable alternative. Built on 
the #1 MIGS platform worldwide, it is designed to provide powerful technology that delivers foundational, 24/7, long-term IOP 
control in glaucoma patients who have failed prior medical and surgical intervention.1
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The Beginning of the 
Interventional Glaucoma Revolution
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