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C3 is the linchpin of complement overactivation in GA.2-7

All three complement pathways converge at C3 and it drives 

multiple downstream eff ects   — infl ammation, opsonization, and 

formation of the membrane attack complex — all of which can 

ultimately lead to retinal cell death. Increased levels of complement 

activity have been found not just in the lesion itself, but also in the 

area just outside the lesion, known as the pre-lesion.2-9
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Like the spring fl owers, May has been in full bloom 

with live national meetings, including ARVO’s annual 

meeting and the Retinal World Congress event. The 

Ophthalmology Times® team has been covering all of 

these live events, with in-depth coverage both in print 

and online at ophthalmologytimes.com. 

In May, with the seeds of cutting-edge advancements 

in ophthalmology sown, new developments are set 

to blossom. The Ophthalmology Times® team has de-

veloped a lineup of content to keep ophthalmologists 

ahead of the curve. 

On the cover of this issue, we delve into clinical 

diagnosis with top-line results in the DERBY and OAKS 

trials. These results demonstrate that pegcetacoplan 

slows disease progression and can potentially preserve 

vision for a longer period in patients with geograph-

ic atrophy (GA) secondary to age-related macular 

degeneration. Federico Grossi, MD, PhD, points out 

that pegcetacoplan is the only therapy to continuous-

ly reduce GA lesion growth across a large and broad 

patient population in phase 3 studies. 

In Surgery, William F. Wiley, MD, discusses how 

ophthalmologists drive effi  ciency in the surgical suite 

and why it matters. 

Gene therapy remains a hotbed for innovation. 

Mengya Zhao, PhD, discusses biomarkers for open-an-

gle glaucoma progression. 

Imaging remains an area for innovation and Sunil 

Mamtora, MD, off ers insight on a new solution for 

high-defi nition slit-lamp imaging. Mamtora notes that 

this device allows the view through a slit lamp to be 

shared in real time or recorded, for teaching and refer-

ence purposes.

In Therapeutics, James G. Chelnis, MD, discusses the 

connection between dry eye disease and aesthetics. He 

recommends OptiLight (Lumenis) for patients with dry 

eye related to meibomian gland dysfunction (MGD), 

rosacea, or most other infl ammatory conditions. 

We continue to see advancements in device 

technology. Digital technology has simplifi ed and en-

hanced our lives in so many ways—from smartphones 

that feed us news throughout the day to electronic 

health records that provide a panoramic perspective 

of our patients’ medical history. Jorge Calzada, MD, 

discusses digital technology and his experience. 

The special section in this issue focuses on ad-

vances in glaucoma and retina imaging, including 

a look at dry AMD and measurements of the inner 

macular layers. We also examine automated 360° 

goniophotography with the NIDEK Gonioscope GS-1 

for glaucoma. 

Enjoy this issue of Ophthalmology Times® and visit 

our website daily for our meeting coverage. 

Mike Hennessy jr, 
President and CEO of Ophthalmology Times®’ parent 
company, MJH Life Sciences®
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When pandemics occur, my experience is that time 
normally spent traveling to ophthalmology meetings 
or work-related dinners is freed up. One way that I 
have tried to employ that time profi tably is by read-
ing more. Aside from the eagerly awaited next issue 
of Ophthalmology Times®, what are the must-reads 
for us ophthalmologists?

If I may be so bold, I recommend to you Viktor 
Frankl’s Man’s Search for Meaning. Written in 1946, 
the Library of Congress put this on a list of the 10 
most infl uential books in the United States. 

Quite the prodigy, Frankl became interested in 
psychology while in junior high school, and this 
teenager began corresponding with none other than 
Sigmund Freud. Frankl subsequently graduated 
from medical school in Vienna, practiced psychia-
try, and later earned a PhD in philosophy. In 1942, 
9 months after they were married, he and his wife 
were placed in Nazi concentration camps. Frankl’s 
wife died of typhus, his father succumbed to star-
vation and pneumonia, and his mother and brother 
were killed with poison gas. Frankl himself survived 
until his camp was liberated by Allied troops and 
subsequently wrote this often heartrending story 
about his experience as a prisoner and what it 
taught him about human nature and the meaning of 
our existence.

I hesitate to try to attempt to distill Frankl’s 
message into these few paragraphs. But the author 

does make the case that suff ering in our lives is 
unavoidable and that we humans must accept this 
reality. Even in suff ering and death, he asserts, our 
lives have meaning. Enduring suff ering with dignity, 
controlling whatever is within our power to control, 
maintaining hope for the future, and conducting 
ourselves in a manner consistent with our highest 
principles are things that Frankl argues allows us to 
live our best lives for as long as they continue.

Frankl tells us that there are decent and indecent 
people all around us and that no group has a mo-
nopoly on either category. While some guards were 
sadistic, others treated their prisoners in a decent 
manner. Similarly, some prisoners helped other 
prisoners while others (termed “kapos”) often preyed 
upon their fellows.  

Frankl suggests that prisoners who abandoned 
all hope soon lost their desire to live and were less 
likely to survive imprisonment. The author received 
some criticism from others who interpret this as 
blaming the victims for their terrible mistreatment. 

Frankl went on to have a long career, during 
which he garnered many awards and recognitions. 
If you are looking for something memorable and 
thought-provoking to read, I highly recommend 
Man’s Search for Meaning. 

E D I TO R I A L

FINDING MEANING DURING A PANDEMIC

Peter J. McDonnell, MD 
 director of the Wilmer 

Eye Institute, Johns 
Hopkins University 
School of Medicine, 
Baltimore, and chief 

medical editor of 
Ophthalmology 

Times®.
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Ophthalmologists drive efficiency in 
the surgical suite: Why it matters
Attention to details can help to deliver patients consistent, quality outcomes

By William F. Wiley, MD; 
Special to Ophthalmology Times®

In the operating room, every second matters. 
Complications lead to stress, pressure, and 
clinical and fi nancial consequences. An ideal 
operating environment is one that helps 
surgeons and surgical staff  make the right de-
cision, at the right time, with minimal physical 
and cognitive attrition. 

At Cleveland Eye Clinic, we perform many 
cataract and refractive surgeries each day. 
Investing time, strategy, and resources into 
improving effi  ciency has helped us stream-
line activity, navigate unexpected challenges 
with poise, and treat more patients, all while 
delivering quality care. If your organization is 
looking to do the same, here are some things 
to remember. 

Pay attention to logistics
To cultivate effi  ciency, operating room logis-
tics are your best starting point. Often, we 
focus primarily on an asset’s clinical value 
and consider logistics second. In practice, 
convenience and ease of implementation are 
mission-critical attributes. 

The implementation of tools and devices that 
come preloaded or precalibrated is a good way 
to streamline unnecessary activity and preserve 
both time and focus. Single-use devices have 
become a staple of cataract and refractive 
surgery in recent years and represent a step 
in the right direction. Preloaded intraocular 
lenses (IOLs) have proven immensely valuable, 
removing the considerable stress that came 
with technician loads, syringe management, 
and associated staff  training. Eliminating these 
staff  burdens has given us back time, focus, and 
energy, which we can gratefully invest in other 
clinical areas. We frequently use the IPure pre-

loaded monofocal IOL (BVI), which off ers high 
stability in both the short and long term, likely 
due to the stiff er hydrophobic acrylic material 
that the lens is made from. Its preloaded injec-
tor system is predictable, and effi  cient.

In our practice, we’ve taken streamlining a 
step further by having all our surgical tools, 
including knives, fl uid control devices, and 
more, delivered to our practice in consolidat-
ed, procedure-ready packs customized to our 
specifi c needs (Beaver Knives and CustomEyes; 
BVI). This has allowed us to further optimize 
time and resources, as the time required to set 
up and take down the surgical suite is greatly 
reduced. It also eliminates second guessing 
in the heat of a particularly charged moment; 
when a critical tool is needed, we know it’s 
on the table and don’t have to consider the 
possibility of human error in the setup phase. 
The custom packs come presterilized and the 
layers come prefolded according to your exact 
needs, saving considerable time by eliminating 
the sterilization step prior to use.

When choosing medications for surgery, it’s 
also worth thinking about properties that might 
provide advantages beyond therapeutic effi  cacy. 
For instance, we use a compounded, sublingual 
formulation for subconscious sedation, midazol-
am/ketamine HCI/ondansetron (MKO Melt; 
ImprimisRx) in the operating room that reduces 
or eliminates the need for intravenous-delivered 
anesthesia, saving nurses (and the health sys-
tem at large) considerable time and resources. 
Choosing a medication that eff ectively negates 
a preparatory step is an easy way to drive 
effi  ciency, but ultimately, you must weigh many 
factors to determine the best solution for 
your needs. 

Information is essential
Beyond logistics, the surgeon and 

operating room staff  should be able to access 
and share mission-critical information in an 
intuitive way. Recently, advanced surgical-suite 
visualization systems have made this much 
easier, making it possible to share robust, de-
tail-rich visuals in real time, as well as integrate 
information from important, normally disparate 
displays, such as our aberrometer.

Having high-quality information accessible 
in 1 place, and by the entire surgical team, has 
made communication easier and more reward-
ing, helping us deliver outstanding routine care 
and better manage complications when they 
arise. In our practice, we have implemented 
one such system (Ngenuity 3D Visualization 
System; Alcon), but several are now arriving in 
the marketplace, including the Beyeonics One 
(Beyeonics Surgical; distributed by BVI in the 
US), which includes a removable mount for a 
noncontact wide-angle near-eye lens for poste-
rior segment surgeries, and the Artevo 800 (Carl 
Zeiss Meditec), both of which look interesting. 

Parting thoughts
Although patient wellness and clinical out-
comes remain our primary goal, staying 
effi  cient is an important way to minimize the 
diffi  culties, stressors, and costs that arise during 
a frenetic day in the operating room. By paying 
attention to logistics and implementing tools 
that facilitate them—as well as utilizing and 
communicating the most reliable information 
possible—we can deliver patients consistent, 
quality outcomes; improve the experience for 
our valued staff ; and make our own lives easier 
in the process.  

William F. Wiley, MD 
E: drwiley@clevelandeyeclinic.com
Wiley is in practice at Cleveland Eye Clinic in 
Northeast Ohio.
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Researchers tag 5 new aqueous humor 
biomarkers of POAG progression
Investigators � nd the recognition could improve surveillance of the disease

By Lynda Charters

An investigation of progression of primary 
open-angle glaucoma (POAG) identifi ed 5 
potential candidate biomarkers in the aqueous 
humor related to the glaucomatous pheno-
types that diff erentiate stable from progressive 
cases of glaucoma.

Although it is known that glaucoma is a 
progressive optic neuropathy that results from 
a combination of genetic and environmental 
factors, there is not a great deal of information 
about the genetic risks associated with devel-
opment of the disease.

In a presentation at the American Glaucoma 
Society's annual meeting, Mengya Zhao, PhD, 
with the Department of Ophthalmology at the 
University of California, San Francisco, com-
pared the gene expression profi les between 
patients with stable POAG and patients requir-
ing glaucoma surgery to address POAG.

The investigators performed metagenomic 
deep RNA sequencing on aqueous humor sam-
ples from 20 patients with stable POAG and 20 
patients with progressive POAG. The diff eren-
tial gene expression was analyzed to identify 

host transcriptome signatures, she explained.

Deep sequencing results
According to Zhao, 21 transcripts were diff er-
entially expressed between the study groups: 
20 were upregulated and 1 was downregu-
lated in the patients with progressive POAG 
compared with those with stable glaucoma. 
Eleven of the transcripts were eye related, 
and 5 transcripts were related to the following 
glaucomatous phenotypes: fi bronectin type 
III domain containing 3B (FNDC3B), clusterin 
(CLU), proprotein convertase subtilisin/kexin 
type 6 (PCSK6), cadherin EGF LAG seven-pass 
G-type receptor 1 (CELSR1), and rho guanine 
nucleotide exchange factor 4 (ARHGEF4).

The following connections to glaucoma were 
mentioned for the phenotypes: 

■ FNDC3B is associated with the intraocular 
pressure, central corneal thickness, and 
vertical cup-to-disc ratio and with POAG in 
patients of African descent. 

■ CLU is associated with human 
glaucomatous optic nerve astrocytes, 
neurodegenerative disorders, 
pseudoexfoliation syndrome, and 

pseudoexfoliation glaucoma. 
■ PCSK6, which is on the glia and optic 

nerve head, may be an intermediate 
factor in glaucomatous optic nerve head 
pathophysiology.

■ CELSR1 is a factor in the regulation of 
neuronal cell di� erentiation, outgrowth of 
neurites, and axon guidance.

■ ARHGEF4 is downregulated in a rat model 
of glaucoma.

The key factors identifi ed in the study, the 
investigators concluded, are that biomark-
ers associated with POAG progression were 
identifi ed and that it is possible to identify the 
biomarkers from aqueous humor samples.

Importantly, the recognition of the bio-
markers may improve glaucoma surveillance 
of patients with progressive POAG, as well as 
provide diagnostic and therapeutic targets to 
identify and treat progressive POAG early. 

Mengya Zhao, PhD
E: mengya.zhao@ucsf.edu
This article was adapted from Zhao’s presentation 
at the 2022 American Glaucoma Society Annual 
Meeting. She has no � nancial interest in this 
subject matter. 

Aurion Biotech recently announced it 
has secured $120 million � nancing with 
biotech and ophthalmology investors as 
it continues its focus on developing its 
therapy to preserve vision in patients.

The company noted that its � rst 
candidate is a cell therapy for the 
treatment of corneal edema secondary 
to endothelial dysfunction, developed at 
Kyoto Prefecture University of Medicine 
(KPUM) in Japan. 

“Our � nancing speaks volumes 
about the potential of our cell therapy to 
transform the lives of millions of people 
su� ering from corneal endothelial 
dystrophies,” said Greg Kunst, CEO of 
Aurion Biotech.
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A portable solution 
for high-definition slit 

lamp imaging
A novel way to share the view 

 By Sunil Mamtora, MBBS; 
Special to Ophthalmology Times®

Learning how to use the slit lamp 
is not easy. I think as ophthal-
mologists we take this skill for 
granted and forget the journey 
we undertook to master basic 
examination techniques. I vivid-
ly remember sitting in the clinic 
during my ophthalmology rota-
tions as a medical student and wishing I 
could see what the consultant was seeing. 

When I was asked to have a look 
through the slit lamp, I often ended up 
nodding and smiling to avoid the embar-
rassment of admitting that I had no idea 
what I was looking at. (The patient had 
probably moved their eye and what the 
consultant had wanted me to see was no 
longer in the fi eld of view.) On rare occa-
sions, an observer tube was connected to 
the slit lamp and, although this was some-
what useful, one had to be careful to not 
have it bang into one’s eye while crouching 
uncomfortably beside the slit lamp.

I had a revelation at the beginning 
of my ophthalmology residency some 
years ago when I witnessed the use of an 
anterior segment camera. Why not use 
this camera to teach people how to use 
slit lamps? 

My consultants at the time seemed in-
diff erent to this suggestion but one of my 
seniors agreed with me. So when the cam-
era was not in use (the vast majority of the 
time), we used it in the clinic. It helped 
me to develop my clinical skills and I 

found it particularly useful for learning 
how to examine the cornea and recognize 

a huge variety of pathologies. 
With the consent of the patients 
we saw, I made a video library, 
which I attached my notes to. 
Feeling vindicated, as well as 
passionate about the benefi t of 
slit lamp cameras for ophthalmic 
education, I fought for a grant for 
teaching on slit lamps after secur-

ing a loaned device for a few months. 

Positive feedback
The feedback from junior doctors, nursing 
colleagues, and medical students was 
overwhelmingly positive. We even man-
aged to connect a virtual reality headset 
to a beam splitter/slit lamp camera with 
real-time video output to create an immer-
sive viewing experience. This set-up was 
presented at the American Academy of 
Ophthalmology meeting in 2018. 

We were successful in securing funding 
of almost $19,000 to purchase a Medi-
Works digital slit lamp, and I spent just 
over a year using this system before having 
to move on to a new hospital as part of my 
registrar rotations in southwest England. 
We made the most of the time we had and I 
set up a YouTube channel with the support 
of my friends and colleagues, amassing 
thousands of followers. Some videos have 
received almost a million views.

When I moved to my new rotation, 
I was disappointed to fi nd that, rather 
unsurprisingly, there was no slit lamp 
camera. The overwhelmingly complex 

Sunil Mamtora, MBBS
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and high-eff ort process of applying for funding 
for a slit lamp camera system was too much to 
contemplate at that time. 

I stumbled across the MicroREC optical 
system (Custom Surgical) through an advertise-
ment on social media. The device is predomi-
nantly used to connect a smartphone to oper-
ating microscopes, to allow the user to record 
surgical videos on their phone. However, it can 
also connect to slit lamps. 

I was lucky enough to have a beam split-
ter for a Haag-Streit BQ900 slit lamp, which 
allowed me to use the optical system. I initially 
combined it with an iPhone 8 and subsequently 
an iPhone 12 Pro Max, with incredible results. 

Normally in a National Health Service 
hospital in Britain, one is lucky if there is 1 slit 
lamp with a camera system and even luckier 
if an ophthalmologist can have their clinic in 
the room it is located in. I had a 4K slit lamp 
camera system that I could keep in my bag 
and use on any slit lamp for less than $1250! 
I further enhanced the system by adding a 
diff use illuminator that I purchased from 
Eye2Mobile.

Slit lamp imaging is incredibly valuable and 
it amazes me that it is not seen as a fundamen-
tal part of the hospital eye service. Although 
diagrams in the notes are useful, there is no 
doubt in my mind that a photo is far more 
objective and useful when combined with a 
clinician’s impression of the patient’s condition. 

Shorter learning curves
Teaching clinical skills is far easier with the 
use of a slit lamp camera system: using an Ap-
ple TV device I can “cast” a real-time, live view 

of the slit lamp from my iPhone to a computer 
monitor. I successfully taught a medical stu-
dent how to perform a fundus examination in 
just 1 afternoon, a skill that often takes weeks 
if not months to learn.

I was also able to teach a nurse practi-
tioner how to perform Goldmann applanation 
tonometry profi ciently over 2 clinics. The 
practitioner had been sitting in on 1 glaucoma 
clinic a week over the previous 2 years to try 
to learn this skill, without success. 

Being able to see what the student sees 
allows one to provide critical, accurate, and 
useful feedback (eg, that the  Myers rings are 
too thick or that one needs to move closer). 
Indeed, alignment to the center of the cornea, 
adjustment of the tonometer, and so on are 
only possible when one can see what the 
student is seeing and vice versa. 

With the backlog  as a result of the pandem-
ic, we need to focus on how to teach basic clin-
ical skills to junior doctors and allied health 
professionals in the most immersive and effi  -
cient way possible. Slit lamp camera systems 
or digital slit lamps are a low-hanging fruit that 
will enable the acquisition of this skill, and we 
have proved this in a small pilot study.1

Having an optical system that allows you 
to capture procedures while performing them 
democratizes digital ophthalmic imaging, 
not just regarding the slit lamp but also in 
terms of surgical training, for which camera 
systems for operating microscopes are often 
prohibitively expensive. 

Smartphone cameras are incredible: the 
quality of photos and videos that can be cap-
tured from a mobile phone these days is stag-

gering. The latest devices can capture video in 
up to 8K for breathtaking quality. 

Additionally, with the apps that come with 
many ophthalmic devices now, one can opti-
mize the videos or photos captured and export 
or share them in various formats, including 
a low fi le size, compressed version, which 
allows for quick distribution on social media. 
This removes the need to purchase an addi-
tional camera system, and having the videos 
on one’s own device means they can be shared 
with colleagues (with patients’ permission, of 
course) when advice is sought out or watched 
at home to hone surgical skills. 

The ability to conduct remote slit lamp 
video consultations was something we found 
particularly benefi cial during the peak of the 
pandemic. I hope that ophthalmologists will 
increasingly come to realize the importance 
of digital imaging in clinical ophthalmology. 
Maybe in the future we will laugh at how we 
used to make diagrams on paper notes with 
colored pencils while reviewing slit lamp 
videos on 8K TVs. 

Reference
1. Smith C. Teaching ophthalmology: mastering the 
slit lamp examination. Inspire Student Health Scienc-
es Research Journal. Winter 2020. https://inspirestu-
dentjournal.co.uk/wp-content/uploads/2020/10/
Inspire-Student-Journal-Chanelle-Smith.pdf

Sunil Mamtora, MBBS
E: s.p.mamtora@hotmail.com
Mamtora is an ophthalmology academic specialist 
registrar at Bristol Eye Hospital, England; chair of the 
Ophthalmologists in Training Group of the Royal Col-
lege of Ophthalmologists; and host of the Eye to Eye 
podcast. He has no relevant � nancial disclosures.

A partnership that includes BALANCED 
Media|Technology, the Retina Foun-
dation of the Southwest and Southern 
Methodist University (SMU), recently took 
the wraps o�  a patent-pending medical 
imaging technology that uses automated 
software and a video game to provide 
standardized, accurate, and precise 
identi� cation of ocular diseases including 
age-related macular degeneration.

RETINA and SMU Lyle School of 
Engineering partnered in a collaborative 
venture 6 years ago to help to rapidly 
prototype new diagnostic and clinical 
treatment approaches. 
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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.

WARNINGS AND PRECAUTIONS (continued)
•  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 su� iciently.

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).

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc. 

© 2021, Regeneron Pharmaceuticals, Inc. All rights reserved.
777 Old Saw Mill River Road, Tarrytown, NY 10591

03/2021
EYL.21.02.0049Please see Brief Summary of Prescribing Information on the following page.

STARTING EYLEA EARLIER MAY HELP PREVENT 
DR PROGRESSION

SEE WHAT EYLEA COULD DO FOR YOUR PATIENTS WITH DR AT HCP.EYLEA.US

P<0.01 vs sham.

*Full analysis set.
†Event rate was estimated using the Kaplan-Meier method. Composite endpoint of developing PDR, ASNV was diagnosed by either the reading center or investigator.

anti-VEGF; anti–vascular endothelial growth factor; ASNV, anterior segment neovascularization; CI-DME, central-involved Diabetic Macular Edema; ETDRS-DRSS, Early 
Treatment Diabetic Retinopathy Study–Diabetic Retinopathy Severity Scale; PDR, proliferative diabetic retinopathy; Q4, every 4 weeks; Q8, every 8 weeks; Q16, every 16 weeks.

References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019. 2. Wyko�  CC. Intravitreal aflibercept 
for moderately severe to severe non-proliferative diabetic retinopathy (NPDR): 2-year outcomes of the phase 3 PANORAMA study. Data presented at: Angiogenesis, 
Exudation, and Degeneration Annual Meeting; February 8, 2020; Miami, FL. 

Inspired by a real patient with DR.

Of 134 patients treated in a DR clinical trial

•  The recommended dose for EYLEA in DR is 2 mg (0.05 mL) administered by intravitreal injection Q4 (≈every 28 days, 
monthly) for the first 5 injections, followed by 2 mg Q8 (every 2 months)1

•  Although EYLEA may be dosed as frequently as 2 mg Q4 (≈every 25 days, monthly), additional efficacy was not 
demonstrated in most patients when EYLEA was dosed Q4 compared with Q8. Some patients may need Q4 (monthly) 
dosing after the first 20 weeks (5 months)1

Primary Endpoint
(Year 1)

Secondary Endpoint
(Year 1)

Proportion of patients with a 
≥2-step DRSS improvement1,2,*

Reduction in the risk of developing 
PDR or ASNV or CI-DME2,*,†

EYLEA Q8 
(n=134)

EYLEA Q16 
(n=135)

EYLEA Q8 
(n=134)

EYLEA Q16 
(n=135)

80%
vs 15% in the 
sham group 

(n=133)

65%
vs 15% in the 
sham group 

(n=133)

79%
Risk Reduction

Event rate: 11% vs 42% 
in the sham group 

(n=133)

82%
Risk Reduction

Event rate: 10% vs 42% 
in the sham group 

(n=133)

PANORAMA study design: Multicenter, double-masked, controlled clinical study in which patients with moderately severe to severe NPDR (ETDRS-DRSS: 47 or 53) 
without CI-DME (N=402; age range: 25-85 years, with a mean of 56 years) were randomized to receive 1 of 2 EYLEA dosing regimens or sham. Protocol-specified visits 
occurred every 28±7 days for the first 5 visits, then every 8 weeks (56±7 days). During Year 2 (Weeks 52-96), patients randomized to one of the EYLEA arms received a 
di� erent dosing regimen.1
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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. 
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All rights reserved.
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FROM THE PAGES OF

Technology, people key to improving 
health outcomes, driving revenue
Solutions should address staffing shortages and burnout
By Todd Haedrich

Across healthcare (and in almost every other industry), 
when leaders are asked what keeps them up at night, the 
answer is resoundingly clear: staffing. Although the past few 
years have seen incredible progress in the adoption and 
reimbursement for health care technologies like virtual vis-
its and remote patient monitoring (RPM), the issue around 
people and staffing remains.

As we enter into the third year of the pandemic, we 
wanted to get a better understanding of the pain points and 
stressors that health care professionals are experiencing, 
and how technologies like RPM could better support them 
and their patients. Late last year, we spearheaded a national 
survey of providers and office managers across three seg-
ments: solo practices, group practices, and hospital-affiliated 
to learn more about their challenges and triumphs.

What we found: health care solutions need to also address 
the much bigger problem of staffing shortages and burnout. 
RPM allows providers to monitor patients’ health outside 
the office visit, and can alleviate this pressure by allowing 
practices to grow and scale to support more patients. 

Billing, lack of time and staffing
Our survey found an inverse relationship between practice 
size and billing. Many solo providers reported doing their 
own billing, but as practice size increases, billing/insurance 
concerns decrease because those are handled by different 
individuals or departments.

Top stressors by segment:
 ■ Solo practices: 38% reported that their top stressor is 
billing or insurance issues

 ■ Group practices: 35% responded that their top stressor 
is working too many hours/not enough time to complete 
their work

 ■ Hospital-affiliated practices: 69% said their top 
stressor is adequate staffing/turnover, followed by 
working too many hours (54%)

Although the numbers of pandemic-related hospitaliza-
tions may be falling in many areas across the country and 
offices are not backlogged with COVID-19 infections, the 
reality is that burnout and staffing issues are a top concern 
for different kinds – and sizes – of provider organizations.

When it comes to technology, many are still 
playing catchup
While the industry sometimes saw seismic shifts in tech-
nology adoption such as telehealth and RPM over the past 
few years, the most recent technology that the vast major-
ity of those surveyed was EHRs and EMRs. The findings re-
veal a few added telehealth platforms or tools and clinical 
lab equipment. The data show these organizations are, in 
many cases, just getting their technology foundation laid 
with electronic health records.

For technology purchases, lack of resources 
and clinical outcomes top the list
When diving a bit deeper into a specific technology, respon-
dents reported that they would need to understand how 
RPM improves clinical outcomes and what staff time and 
resources are needed to manage a program. Coming in third 
was revenue opportunities, followed by reimbursement.

The network effect
When it comes to finding information about new health 
care technologies, providers and practice managers seek 
out in-person channels, such as colleagues, peers, confer-
ences or networking events. In a busy tech-driven environ-
ment, word-of-mouth referrals can help bring clarity, build 
trust and carry more weight than social media.

The takeaway
It has always been true that successful technologies 
address a true industry business problem, and this is 
especially true for health care and the rise of remote care 
and RPM technologies. As we provide care through the 
pandemic, the problems of staffing and burnout are very 
real and visceral for providers across segments and sizes.

This provides us with an opportunity to solve problems 
in new ways and leverage technologies like RPM to deliver 
care in ways that both improve patient outcomes and pro-
vider productivity, and hopefully – if we are all successful – 
reduce the worrying levels of burnout. 

Todd Haedrich is the CEO of Optimize Health.
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special report
A D VA N C E S  I N  G L AU C O M A 

A N D  R E T I N A  I M A G I N G

By Lynda Charters; 
Reviewed by Leila Chew

Alterations of the outer retinal layers from 
age-related macular degeneration (AMD) can 
interfere with the automated segmentation of 
the individual retinal layer thicknesses when 
using macular optical coherence tomography 
(OCT), the standard technology used to evalu-
ate the central retinal ganglion cells, to evalu-
ate for glaucoma, Leila Chew and colleagues 
reported at the American Glaucoma Society's 
2022 annual mmeeting. 

Chew is a medical student in the Glaucoma 
Division at Stein Eye Institute at the David 

Geff en School of Medicine at UCLA. 
The automated segmentation function in 

the OCT machine facilitates accurate measure-
ment of the inner macular layer thickness, she 
explained. However, AMD can result in dete-
rioration of the outer retinal layers from the 
presence of drusen and tissue atrophy, which 
alters the retinal structure and interferes with 
the accuracy and automatic segmentation of 
the inner retinal layers.

Chew and her colleagues took a close look at 
the eff ect of dry AMD, specifi cally drusen and 
outer retinal atrophy, on the retinal architecture 
and evaluation of the inner retinal layers. 

The investigators conducted a study that 

included 263 consecutive eyes of 167 patients 
with dry AMD during a 1-year period from 
May 2020 to May 2021. After satisfying the 
inclusion criteria, 125 eyes were ultimately in-
cluded in the analysis. Of the included eyes, 29 
had atrophy and 98 had drusen; all 29 images 
with atrophy and 53 representative images of 
the 98 with drusen were analyzed.

The drusen in the images were segmented 
automatically on B scans using a publicly 
available and validated deep learning ap-
proach. The inner plexiform layer/inner 
nuclear layer boundary was automatically 
segmented using the software in the Spectralis 
OCT machine (Heidelberg Engineering Inc).

Effect of drusen and atrophy in dry AMD 
on automated segmentation in OCT Images 

1 2

FIGURE 1. Examples of the e� ect of large Drusen on inner retinal layers 
Top, an OCT scan of large drusen (288.7 µm in height) cause compression of the inner retinal layers and incorrect segmentation of the outer 
boundary of the ganglion cell complex. The white dashed line demonstrates the correct inner plexiform layer/inner nuclear layer boundary. 
The red line demarcates the border of the drusen. Bottom, multiple large drusen (largest 185.9 µm in height) cause distortion of the tissue 
architecture but with correct segmentation. The arrow highlights an area of inner retinal layer displacement due to underlying drusen. The red 
line demarcates the border of the largest drusen.
FIGURE 2. Examples of incorrect segmentation due to geographic atrophy causing posterior collapse of inner retinal layers
The white dashed lines in this OCT scan show the locations of the correct inner plexiform layer/inner nuclear layer boundaries.
(Images courtesy of Leila Chew)
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A N D  R E T I N A  I M A G I N G

Photogonioscopy
High interobserver agreement 

among glaucoma specialists 

By Lynda Charters; 
Reviewed by Taylor S. Phelps, MD

Automated 360-degree goniophotography 
(Gonioscope GS-1, Nidek) seems to have sim-
plifi ed screening and diagnosis of glaucoma, 
because the technology facilitates similar 
image interpretations among glaucoma spe-
cialists and eliminates multiple evaluations 
of the same patient, according to Taylor S. 
Phelps, MD, from the Department of Oph-
thalmology at New York University Langone 
Health, New York.

Phelps noted that while gonioscopy has 
been the mainstay in the diagnosis and man-
agement of glaucoma patients, the repeatabil-
ity and reliability of the procedure can vary 
greatly among users.

The Gonioscope GS-1 works by capturing 
images of the iridocorneal angles via a 16-
face multimirror optical gonioprism and an 
image sensor. The instrument has a rotator 
unit that captures color circumferential 
images of the angles and the tissue in the 
periphery, he explained. 

Phelps and his colleagues tested the 
interrater reliability of Shaff er grading of 
the automated 360-degree goniophotogra-
phy images among glaucoma specialists to 
determine if the instrument can serve as an 
eff ective screening tool to assess the anterior 
chamber angle. 

“If the interobserver reliability is proven, 
many patients can be screened and moni-
tored for the presence of narrow angles, 
structural abnormalities, and masses, 
thus preventing angle closure events 
and blindness,” he explained. 

Assessing the technology
The study included 37 eyes of 20 adults 

already diagnosed with glaucoma or those 
who were glaucoma suspects. All patients were 
from the NYU Langone Eye Center. Patients 
with corneal opacities were excluded from the 
study. All underwent 360-degree goniophotog-
raphy using the Gonioscope GS-1. 

Three ophthalmologists then independently 
evaluated the widths of the iridocorneal angles 
in the 4 quadrants on the images according to 
the Shaff er grading system and the interob-
server reproducibility was determined.

The investigators reported the overall 
signifi cant (P < 0.0001) interobserver reliability 
among the ophthalmologists as well as for the 
4 quadrants (nasal, P < 0.0001; superior, P < 
0.001; inferior, P < 0.0001), and temporal P < 
0.0001), Phelps said.

“These results indicated that the angle can 
be evaluated using this automated device and 
that the interpretation of expert observers is 
likely to be similar,” Phelps added. 

In commenting on the potential clinical im-
plications and outcomes using this technology, 
in addition to the interobserver similarity, he 
pointed out that the results supported that the 
Gonioscope GS-1 can document and assess the 
anterior chamber angle and any iridocorneal 
angle abnormalities.

In addition, the availability of photogonios-
copy, with its demonstrated high agreement 
among observers, allows multiple clinicians 
to examine images of the same angle, both 
locally and remotely, thus eliminating the 
need for individual evaluations by multiple 
clinicians.  

Taylor S. Phelps, MD
E: Taylor.Phelps@nyulangone.org
This article was adapted from Phelps’ pre-

sentation at the American Glaucoma Society's 
2022 meeting. He has no � nancial interest in this 

subject matter. 

The investigators then evaluated 
each image to determine whether the 
segmentation was correct and if there 
was evidence of any displacement of 
the inner retinal layers.

Results of segmentation 
analysis
“We found that the images began 
demonstrating incorrect segmentation 
in the presence of large drusen greater 
than 150 µm, with a 20% chance of 
failed segmentation with drusen 150 
µm to 185 µm in height, and all the 
images with drusen above 185 µm had 
incorrect segmentation in our study,” 
Chew said. “When normalizing the 
drusen height by the total retinal thick-
ness, there was a signifi cant chance 
(36%) of failed segmentation at ratios 
of 0.45 or higher.”

Chew explained that the images of-
ten showed displacement of the inner 
retinal layers when the drusen were 
higher than 100 µm or with a nor-
malized drusen ratio of 0.3 or higher. 
The study images showed that large 
drusen compressed the inner macula 
and distorted the tissue architecture. 
Inaccurate segmentation of the inner 
retina was observed. 

Chew reported that in eyes with 
geographic atrophy, 87% of the images 
showed incorrect segmentation. In the 
images, posterior prolapse of the inner 
retinal layers resulted from the atrophy.

“Outer retinal diseases can result in 
distortion of the inner retinal layers, 
leading to inaccurate segmentation 
and compression,” the investigators 
concluded. “Physicians should be 
aware of these eff ects when interpret-
ing the results of macular OCT images 
in patients with glaucoma.” 

Leila Chew
E: LeilaChew@mednet.ucla.edu
This article was adapted from 
Chew’s presentation at the 
American Glaucoma Society's 

2022 meeting. She has no � nan-
cial interest in this subject matter. 



18 Cutting-edge AdvancementsMay 2022 

therapeutics

Driving practice growth: Expand   
on link between dry eye, aesthetics

By James G. Chelnis, MD; 
Special to Ophthalmology Times®

When I started a practice in oculofacial plastic 
surgery, I focused on providing individualized, 
comprehensive patient care for a variety of 
needs and goals. Organically, the patients 
who have come to me for lid margin disease, 
chalazia, blepharitis, and meibomian gland 
dysfunction (MGD) have also become the 
patients receiving fillers, laser resurfacing, and 
brow lifts. 

One obvious trend has been that dry eye 
disease is a concurrent problem for virtually 
all my patients, and we need to address it for 
optimum comfort and surgical results. 

Light-based therapy has been a part of my 
treatment plan for facial inflammation such as 
rosacea since my training. With Lumenis Be, 
Ltd offering the first FDA-approved light thera-
py for dry eye management, the company has 
become a natural partner to extend my use of 
light-based therapy to treat dry eye disease. 

Let’s look at how the therapy fits into the 
dry eye treatment paradigm and facilitates a 
very natural extension into aesthetics for any 
ophthalmologist—all while helping to grow 
practice revenues via an expanded patient 
base and list of paid procedures. 

An effective in-office  
dry eye procedure 
So many people are placing intense demands 
on their eyes with ever-increasing screen 
time, particularly when working from home. 
Even meetings are on screen, leaving few 
opportunities to rest and resume natural 
blinking. I see this every day with patients 
complaining of fatigue, fluctuating vision, 
gritty eyes, and the inability to wear con-
tact lenses full time. They are seeking ways 
to resume their former quality of life, feel 

comfortable every day, and take their eyes for 
granted like they did in the past. 

I recommend OptiLight (Lumenis) for patients 
with dry eye related to MGD, rosacea, or most 
other inflammatory conditions. It is an ex-
tremely powerful tool I have for fighting dry eye 
disease. Patients are scheduled for four 10- to 
15-minute sessions, spaced 2 to 4 weeks apart, 
to short-circuit their inflammation and improve 
signs of dry eye. Treatment is comfortable, and 
patients can return to work immediately. 

The results build throughout the series of 
treatments. Afterward, patients have less red-
ness and inflammation, reduced signs of MGD, 
and less need for artificial tears. Those patients 
with extensive screen time often tell me that 
their vision is clearer because as their tear lake 
becomes healthier, they no longer need to use 
eye drops all day. 

Patients also appreciate that this is an in-of-
fice procedure rather than an at-home therapy 
they need to perform as part of their ever-ex-
panding daily routine. They are very open to 
the cost of the procedure because they are ea-
ger to see the benefits in their daily lives. Any 
practice can add light-based therapy as a dry 
eye procedure in a way that fits nicely into its 
existing sphere. For example, some practices 
package dry eye treatment with premium in-
traocular lenses or treat dry eye post cataract. 
And because dry eye is so common, treatment 
can be offered in a wide variety of cases. 

In addition to OptiLight, I can individualize 
chronic therapies depending on the medical 
history and causes of the condition. Punctal 
plugs, artificial tears, immunomodulators 
(cyclosporine ophthalmic solution [Cequa; Sun 
Ophthalmics]; cyclosporine ophthalmic emul-
sion [Restasis; Allergan Inc]; lifitegrast ophthal-
mic solution [Xiidra; Novartis Pharmaceuticals 
Corporation]), and changes in behavioral and 
environmental elements all help. I explain to 

patients that with individualized treatment, I 
can return them to a threshold where they can 
take their eyes for granted and stop thinking 
about them all the time. 

A natural extension into aesthetics 
In a practice like mine where some patients are 
getting cosmetic procedures, the expectation 
of out-of-pocket costs is built in. But that is 
true in virtually all ophthalmology practices. 
Almost every ophthalmologist has some aspect 
of the practice that falls outside the insurance 
paradigm, whether it is multifocal intraocular 
lenses, LASIK, or optical sales. Patients pay for 
light-based therapy as well, and in my experi-
ence, they are very receptive to the treatment 
and pleased with the results.

As a dry eye treatment, light-based therapy 
has aesthetic adverse effects for the treatment 
area (tragus to tragus including the nose, with 
the eyes protected). 

Our OptiLight has a handpiece specifically 
designed for intimate treatment of the geogra-
phy around the eye, and the optional rosacea 
handpiece makes it easier to treat larger 
areas. The interface and device design also 
make it easy to use, with safe protocols and 
energy levels. 

For physicians who already have the tech-
nology, light-based treatment of facial rosacea 
is a natural, easily implemented extension of 
the practice’s offerings. It can remain a lone 
aesthetic option to augment dry eye care, or 
doctors can continue to grow their aesthetic 
services with an eye toward the needs of their 
patient population. 

James G. Chelnis, MD
P: 212/731-3355
Chelnis is a specialist in ophthalmic plastic surgery 
at Manhattan Face and Eye and an assistant clinical 
professor of ophthalmology at New York Eye and Ear 
Infirmary of Mount Sinai.
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Effectively target all three points of resistance with the  

OMNI® Surgical System to lower IOP in patients with POAG.

Efficacy matters, choose OMNI®
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Bimatoprost SR may offer  
long-term lowering of IOP
Study zeroes in on the sustained mechanism of action of the therapeutic

By Lynda Charters; 
Reviewed by Douglas J. Rhee, MD

Bimatoprost SR (Lumigan; Allergan) lives up 
to its name. It provides a lengthy sustained 
IOP reduction well past the point of implant 
degradation, as the results of the APOLLO study 
indicated.1 Douglas Rhee, MD, professor and 
chairman of the Department of Ophthalmology 
and Visual Sciences at the University Hospital 
Eye Institute at Case Western Reserve Univer-
sity School of Medicine in Cleveland, Ohio, hy-
pothesized about the reason(s) for this extended 
mechanism of action.

This tiny commercially available implant 
that is injected into the anterior chamber of 
the eye is associated with the finding that 28% 
to 40% of patients have sustained lowering of 
the IOP 1 to 2 years after degradation. This 
finding was unexpected because the implant 
is designed to last 3 to 4 months. This type of 
response has been documented previously, 
but its mechanism is not understood, Rhee 
commented, pointing out that a prolonged IOP 
reduction from topical prostaglandin analogues 
(PGA) manifested as failure of the drugs to wash 
out of potential candidates for investigational 
trials. After medications were stopped, the IOPs 
did not return up as high as the baseline levels 
before treatment in some patients.2 

The known mechanism of PGAs instilled 
in the acute phase enhances the uveoscleral 
outflow but also that of the trabecular mesh-
work (TM). “The medications induce a change 
in the matrix metalloproteinase (MMP) enzymes 
that break down the extracellular matrix and 
enhance aqueous outflow,” Rhee said. 

This activity results in a shift in the activity 
of the MMPs and tissue inhibitors of the MMPs 
(TIMPs) that results in more aqueous outflow 
if more enzymes are present rather than more 

TIMPs. When this happens, more outflow 
occurs through the uveoscleral pathway. Rhee 
and his colleagues reported evidence of how 
the PGAs work in a previous study.3

Expanded explanation of 
Bimatoprost SR
What is known is that the drug achieves 
high-target tissue concentrations with doses 
that are continuous and not pulsatile and that 
PGAs have a dose-dependent effect on MMPs 
and TIMPs in the ciliary body smooth muscle, 
TM endothelial, and scleral fibroblast cells. 
However, Rhee said he believes other effects 
also are at work.

In a molecular genetic study4 in which inves-
tigators from Case Western Reserve University 
and Duke University collaborated, the results 
showed that the effect on MMP1 increased and 
was highly variable, possibly explaining the 
sustained effect in some but not all patients. 
However, another mechanism is possible. A his-
tologic study5 reported that, in monkeys treated 
for over 1 year, large empty spaces were visible 
that were incompletely covered by endotheli-
al-like cells. This lining may have allowed the 
spaces to persist.

“We believe bimatoprost, free acid induc-
es lymphangiogenesis in the human ciliary 
body, creating the endothelial-lined passages 
observed in the study of Lütjen-Drecoll and 
colleagues. The endothelial-lined passages 
are likely why these pathways might persist, 
thus explaining the extended IOP lowering,” 
Rhee explained. 

Rhee and his colleagues believe PGAs induce 
new lymphatic vessel formation and don’t just 
increase outflow through preexisting lym-
phatics. The investigators are currently testing 
different concentrations of bimatoprost, free 
acid and analyzing lymphangiogenic proteins 

that indicate that new lymphatic vessels are 
growing. “The preliminary results validate 
earlier work that lymphatics are present in the 
ciliary body, and for some of the lymphangio-
genic factors, there appears to be a dose-related 
response, meaning our hypothesis may be 
correct,” he said, adding that a prolonged IOP 
reduction even after washout of topical medica-
tions has been seen. 

“PGAs will induce a dose-dependent change 
in both the TM, ciliary body, and scleral 
fibroblasts, which are the target tissues for 
aqueous drainage, and there is a dose-de-
pendent effect on these enzymes,” he said. 
“MMP1 might be involved, but we believe the 
sustained effect might result from lymphan-
giogenesis, which is not yet proven. There is 
an unmet need to identify patients who will 
have this sustained response.” 

References
1. Craven ER, Walters T, Christie WC, et al; for the Bimatoprost SR 
Study Group. 24-month phase I/II clinical trial of bimatoprost sus-
tained-release implant (bimatoprost SR) in glaucoma patients. Drugs. 
2020;80(2):167-179. doi:10.1007/s40265-019-01248-0

2. Lim CW, Diaconita V, Liu E, et al. Effect of 6-week washout period on 
intraocular pressure following chronic prostaglandin analogue treat-
ment: a randomized controlled trial. Can J Ophthalmol. 2020;55(2):143-
151. doi:10.1016/j.jcjo.2019.08.004

3. Oh DJ, Martin JL, Williams AJ, Russell P, Birk DE, Rhee DJ. Effect of 
latanoprost on the expression of matrix metalloproteinases and their 
tissue inhibitors in human trabecular meshwork cells. Invest Ophthal-
mol Vis Sci. 2006;47(9):3887-3895. doi:10.1167/iovs.06-0036

4. Stamer WD, Robinson MR, Dibas M, Rhee DJ. Presented at: 2021 
American Glaucoma Society Annual Meeting; March 4-7, 2021; virtual.

5. Richter M, Krauss AH, Woodward DF, Lütjen-Drecoll E. Mor-
phological changes in the anterior eye segment after long-term 
treatment with different receptor selective prostaglandin agonists 
and a prostamide. Invest Ophthalmol Vis Sci. 2003;44(10):4419-4426. 
doi:10.1167/iovs.02-1281

Douglas J. Rhee, MD
E: douglas.rhee@uhhospitals.org
This article is adapted from Rhee’s presentation at 
the Cleveland Eye Bank Foundation Virtual Vision 
Research Symposium. Rhee receives research 
funding from Allergan and is an ad hoc consultant 
to the company. The Cleveland Eye Bank Founda-
tion funded the study.



https://nutrifill.com


22 Cutting-edge AdvancementsMAY 2022

therapeutics

Seasonal allergies: A common 
trigger for dry eye flares in patients
Short-term steroid use can provide relief for many people who are su� ering

By Dagny Zhu, MD; 
Special to Ophthalmology Times®

In patients with dry eye disease (DED), sea-
sonal allergies are likely to trigger an exacer-
bation or fl are of their DED symptoms. These 
patients often complain of runny or teary 
eyes, redness, itchiness, burning, 
and a gritty sensation, as well as 
symptoms that aff ect the adjacent 
regions such as sinus tenderness 
and a stuff y, runny nose. 

In my clinical experience, most 
have these allergy-induced dry eye 
fl ares during the spring and summer 
when pollen, the biggest inciting factor, is be-
ing dispersed by blooming fl owers and trees. 
A complicating element is that patients often 
take oral antihistamines to treat their ocular 
symptoms, which can lead to excessive drying 
and, in turn, a worsening of underlying DED.

A dry eye fl are is defi ned as an acute epi-
sode of worsening symptoms characterized 

by infl ammation that 
has disrupted 

the homeostatic balance within the tear fi lm. 
This acute worsening of symptoms can last 
from a few days to a few weeks. Most com-
monly, a dry eye fl are is caused by a trigger 
that activates a pro-infl ammatory cascade 
on the ocular surface.1-4 Along with seasonal 

allergies, other triggers include perennial 
allergies (such as pet dander, dust, 

and mold), excessive screen time, 
contact lens overwear, and vented 
air from heat or air conditioning.5-13

DED is a multifactorial condition, 
with the 2 main pathways being de-
creased healthy tear production or 
increased tear evaporation from the 

ocular surface. If any one of several instigat-
ing factors is collectively added, a heightened 
infl ammatory response on the ocular surface 
can occur, which can aff ect both DED path-
ways and lead to the exacerbation of DED.1-4

Dry eye � are: what to look for
When I educate patients about dry eye fl ares, 
I let them know that a fl are is a symptomatic 
acute episode during a previously quiescent 
period. Many of my patients with more se-
vere dry eye are on baseline therapy such as 
cyclosporine or lifi tegrast ophthalmic solution 
(Xiidra; Novartis Pharmaceuticals Corpora-
tion), and for the most part, their symptoms 
are well controlled. However, when a trigger 
such as seasonal allergies induces a pro-in-

fl ammatory state, they develop a sudden 
onset of acute symptoms.

In other words, these patients are quite 
miserable. 

They do not say, “Doctor, I think I’m 
experiencing a dry eye fl are,” but they do 
say, “My medications don’t seem to be 
working anymore, and I’m getting these 
symptoms again.” So I take the opportu-

nity to educate them, reminding them that 
although there is no cure for DED, we can 
manage it with therapy and that it is normal 
to experience fl uctuations in symptoms. I say, 
“Your seasonal allergies are pushing your eyes 
into overdrive or a pro-infl ammatory state, 
and medication is needed to control this 
acute fl are.” 

Treatment with an approved, fast-acting, 
low-dose topical steroid can provide rapid re-
lief of symptoms—exactly what these patients 
are looking for.

How to treat
Loteprednol etabonate ophthalmic suspen-
sion 0.25% (Eysuvis; Kala Pharmaceuticals) 
is the fi rst FDA approved corticosteroid 
for short-term treatment of the signs and 
symptoms associated with DED. The drop has 
a novel formulation that utilizes Ampplify, 
Kala’s proprietary mucus-penetrating particle 
technology. Nanoparticles of approximately 
300 nm in diameter are coated to facilitate 
their penetration through the mucus barrier. 
This controlled delivery system enables the 
drop to spread more uniformly across the 
ocular surface.

I like to use this drop in patients with DED 
because the quick onset of action means 
noticeable, rapid relief, plus the patients only 
need to use it for a short period of time—no 
more than 2 weeks. Those patients with DED 
on chronic medication can continue while 
supplementing with loteprednol etabonate 

Dagny Zhu, MD

MAY 2022

sode of worsening symptoms characterized 
by infl ammation that 

has disrupted 

When I educate patients about dry eye fl ares, 
I let them know that a fl are is a symptomatic 
acute episode during a previously quiescent 
period. Many of my patients with more se-
vere dry eye are on baseline therapy such as 
cyclosporine or lifi tegrast ophthalmic solution 
(Xiidra; Novartis Pharmaceuticals Corpora-
tion), and for the most part, their symptoms 
are well controlled. However, when a trigger 
such as seasonal allergies induces a pro-in-

fl ammatory state, they develop a sudden 
onset of acute symptoms.

In other words, these patients are quite 
miserable. 

experiencing a dry eye fl are,” but they do 
say, “My medications don’t seem to be 
working anymore, and I’m getting these 
symptoms again.” So I take the opportu- no

be
as

ts
o�

 e
rc

e 
@

st
oc

k.
ad

ob
e.

co
m

In patients with dry eye disease, 
seasonal allergies are likely to 
trigger an exacerbation or flare 
in their DED symptoms.
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ophthalmic suspension 0.25%. 
Patients should be educated that seasonal 

changes or other triggers mentioned earlier 
may cause them to have recurrent episodes 
of dry eye flares that need to be treated with 
a short course of a low-dose steroid. 

As we know, many of us worry about intra-
ocular pressure (IOP) elevation secondary to 
steroid use. I reassure patients that the drop 
has a favorable adverse effect profile and 
that because of its low concentration, I am 
comfortable with episodic dosing through-
out the year. In fact, loteprednol etabonate 
ophthalmic suspension 0.25% was studied in 
more than 2800 patients with DED.14-16 The 
drop was well tolerated and illustrated a low 
incidence of IOP increase similar to vehicle. 
In treatment and vehicle groups, respective-
ly, 0.2% and 0% of subjects experienced an 
equal to or greater than 10 mm Hg increase 
from baseline, resulting in an IOP measure-
ment of equal to or greater than 21 mm Hg 

at any postbaseline visit up to 29 days. These 
IOP safety data provide me with a boost 
in confidence to prescribe this drop to my 
patients with DED.

For compliant patients with DED who have a 
good understanding of the disease, I have them 
keep their loteprednol etabonate ophthalmic 
suspension 0.25% handy. I advise them to re-
start it for a short course when they notice a dry 
eye flare. It is normal for patients to experience 
multiple flares throughout the year. For some, it 
may be more (or less) frequent. These inflam-
matory spikes of acute exacerbation occur in 
approximately 8 out of 10 patients with dry 
eye, and approximately half of patients with 
DED experience flares only, without continuous 
symptoms, 4 to 6 times per year.17-20

Antihistamine use and  
contact lens wear
Many allergy patients are taking oral antihis-
tamines. If I see that they are having signs 

and symptoms of ocular surface disease, I tell 
them to hold off on their oral antihistamine 
because they can worsen DED. Depending on 
the severity of their systemic allergy symp-
toms, I may talk to their allergy specialist to 
determine if they can switch to a nasal de-
congestant or other nonsystemic therapy. The 
best solution is always to avoid the allergy 
trigger and make other appropriate environ-
mental and/or lifestyle changes.

I advise contact lens wearers to discon-
tinue use when they are experiencing a dry 
eye flare. I prefer they not use eye drops with 
contact lenses to avoid problems such as 
buildup, debris, or denaturing the lens mate-
rial. Plus, lens wear can add to or be a culprit 
of their dry eye flare due to the mechanical 
rubbing on their eyes and oxygen depriva-
tion. While they take a contact lens holiday, 
they can also start a short course of lotepred-
nol etabonate ophthalmic suspension 0.25% 
to rapidly relieve their symptoms. They can 
then consider slowly going back into their 
contact lenses; however, I recommend de-
creasing wear time as much as possible—and 
no more than 8 hours per day. In addition, we 
should always ensure patients are wearing 
lenses with optimal oxygen permeability, 
with daily disposables as an ideal option.

Stay ahead of the game
For most of our patients with DED, it is not 
a matter of if, but when, they will have an 
acute exacerbation of symptoms—dry eye 
flares. Fortunately, we have a fast-acting treat-
ment to lessen their misery. 

Dagny Zhu, MD
P: 626/854-0148
Dagny Zhu, MD, is a cornea, cataract, and refractive 
surgeon and medical director and partner at 
NVISION Eye Center in Rowland Heights, California. 
She may be reached at dagny.zhu@nvisioncenters.
com. Her website is www.dzeyemd.com. Dr Zhu 
acknowledged no financial interest in the products 
or companies mentioned.
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For our patients with dry eye disease, it is important to manage symptoms.
(Image courtesy of Dagny Zhu, MD)
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Extended depth-of-field lenses:
Understanding a new player in cataract surgery
New lens types o� er independence from glasses to the patient post surgery

By Jorge L. Alió, MD, PhD, FEBO; 
Special to Ophthalmology Times®

A paradigm shift in cataract surgery has 
emerged over the past 2 decades. 
Whereas, historically, such proce-
dures had a therapeutic objective 
such as the restoration of vision, the 
concept has gradually developed 
that this surgery should not only 
achieve an adequate visual result, 
but also improve this result. 

There is evidence that independence from 
glasses improves quality of life. Indeed, sur-
gery of the lens off ers an “à la carte” opportu-
nity to solve refractive problems of the eye. 

This shift has gradually transformed 
cataract surgery from a vision-restorative 
procedure to a refractive procedure, bene-
fi ting quality of life and patient satisfaction. 
The convergence between lens surgery and 
modern refractive surgery was highlighted in 
a recent review article.1

In the search for this privilege off ered by lens 
surgery—independence from glasses at all dis-
tances—important technological developments 
in intraocular lenses have emerged. Certain 
complications such as dysphotopsia and loss of 
visual quality can sometimes cause the proce-
dures with these lenses to fail.2

Extended depth-of-� eld lenses
Recently, seeking to eliminate the problems 
derived from the multifocal decomposition of 
light,  extended depth-of-fi eld (EDOF) lenses 
have been developed. These seek to occupy 
the intermediate space between the monofocal 
lens, with which dysphotopsia is practically 
absent but provides no independence from 
glasses, and the multifocal lens, with which 
independence from glasses can have a symp-

tomatic cost for the patient.3,4

We defi ne EDOF lenses as being those that, 
by means of a diverse optical mechanism, 

improve intermediate vision and, to a certain 
extent, near vision, showing minimal 

photic aff ectations of the type that 
are typical of multifocal lenses. The 
specifi c mechanism at play is the 
manipulation of spherical aberration 
or other radial orders. 

This optical manipulation leads 
to an increase in depth of focus. 

To this optical geometry, the addition of low 
near-vision powers makes some lenses have 
partial multifocality.

Within this broad concept, it must be rec-
ognized that true EDOF lenses are only those 
based on the change in the patient’s aberromet-
ric profi le; others are simply low-power multi-
focal lenses that, because of their low addition, 
are likely to cause discomfort and dysphotopsia 
to the patient. 

The fi nal practical defi nition would be given 
by the clinical blur curve, in which the classic 
focal peaks would not be observed, but rather 
an extension of the focal plane from the far to 
the closest distances. In practice, this eff ect on 
the blur curve can be achieved a number of 
ways. Based on this criterion, we can classify 
EDOF lenses into 5 types, allowing them to be 
typifi ed and thus allowing the surgeon who 
chooses them to understand the characteristics 
of each lens.

Type 1 
These lenses are based on spherical evaluation. 
In this group are those lenses that provide a 
sometimes-exaggerated manipulation of the 
spherical aberrations, in either a positive or a 
negative direction, which increases the depth 
of focus proportional to the magnitude of the 

induced aberrations. The magnitude of this 
manipulation progressively degrades retinal 
image quality. 

Some of these lenses have turned out to be 
true clinical failures, despite the commercial 
hype that accompanied them. The Mini Well 
lens (Sifi ) belongs to this group of lenses; it 
promised up to +3 diopters of EDOF eff ect 
but ceased production in 2018 due to its poor 
results. In using these lenses, the magnitude 
of the spherical aberration of the cornea must 
be taken into account to obtain adequate 
clinical results.

Type 2 
These lenses are based on the principle of the 
pinhole, a principle well known to all ophthal-
mologists, which reduces the entry of light to 
those rays that are parallel to the visual axis. 
Consequently, this and their small diameter (1.3 
to 1.6 mm) eliminates the impact of refractive 
error and minimizes aberrations of the optical 
system and corneal system. 

 To this group belong the AC7 (AcuFocus 
Inc) lenses and the lens from the Morcher 
GmbH. These lenses, although they fulfi ll their 
function, cause a loss of peripheral visual fi eld 
that only manifests itself to the extent of 60 °. 
The commercial companies have attributed to 
these lenses a null eff ect on the visual fi eld; this 
is not to be trusted because the studies carried 
out are limited to measurements of the visual 
fi eld at 30°.

Type 3 
These are multifocal lenses endowed with a low 
addition of near, which allows them to obtain a 
blur curve similar to other EDOF lenses. They 
can be refractive and diff ractive. They are not 
true EDOF lenses but can be included in this 

Continues on page 27 : Lenses

Jorge L. Alió, MD, 
PhD, FEBO
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By Jorge Calzada, MD; 
Special to Ophthalmology Times®

Digital technology has simplifi ed and 
enhanced our lives in so many ways—
from smartphones that feed us news 
throughout the day to electronic 
health records that provide a pan-
oramic perspective of our patients’ 
medical history. It is not surprising 
that this ubiquitous technology is at 
the root of cutting-edge retinal surgery 
in the form of 3-dimensional (3D) digital micro-
scopes and augmented reality (AR) head-mount-
ed camera systems (HMSs). 

When it comes to retina surgery, digital 
visualization systems are generally associated 
with several advantages vs traditional optical 
microscopes, such as lower illumination levels, 
enhanced depth of fi eld, digital fi lters that facil-
itate better view of intraocular structures, and 
a minimized likelihood of asthenopia. These 
advantages are further improved upon with the 
combination of an HMS and AR embodied in 
the Beyeonics One ophthalmic exoscope (BVI/
Beyeonics Vision). This platform, which was 
fi rst introduced in the US less than a year ago, 
includes a fully digital microscope, a power-

ful video-processing computer system, and a 
surgical headset with a built-in 3D display and 
control (Figure 1). 

Built using technology originally developed 
for the aerospace industry, the Beyeonics 

One system is centered on a console 
equipped with 3D stereoscopic cam-
eras. During surgery, 4K (4 times the 
resolution of 1080p) high-resolution 
video from the cameras is transmitted 
to the surgical headset that off ers an 
up-close, immersive experience (Fig-

ure 2). The headset is controlled by head-ges-
ture commands and a foot switch that can be 
used to repeatedly change the view—from the 
actual surgical fi eld to an interior microscopic 
view of the procedure, overlaid with data from 
a patient’s health record, preop diagnostic tests, 
and surgical device readings. 

My experience
As the medical director of a recently opened 
retina practice that I launched after many years 
in a group practice, I was gratifi ed to have 
the opportunity to be among the fi rst retinal 
surgeons in the US to perform surgery with the 
assistance of this platform. When operating 
with the Beyeonics One system, we viewed the 

surgical fi eld in 3D through the surgical headset 
rather than on an external screen, such as those 
associated with “heads up” surgical systems. 
The setup places me at a control center, where I 
can use the platform to access optical coher-
ence tomography images and other information 
that can potentially help throughout the proce-
dure (Figure 3).

The Beyeonics One system is distinctive 
in that it is completely dedicated to digital 
visualization. The surgical AR headset provides 
a unique way of communicating with the 
exoscope, and the system off ers heightened 
ergonomics and freedom to adopt a more 
natural posture that exceed those associated 
with heads-up systems. I appreciate that it is a 

Augmented reality offers enhanced 
visualization and improved ergonomics
Physicians can use navigational tools to attain a much more immersive perspective

Jorge Calzada, MD

FIGURE 1.
Wearable 
headset with 
a built-in 
3D display 
provides the 
freedom to 
look anywhere, 
not tied to 
an ocular 
microscope.

FIGURE 2. BeyeonicsOne monitor o� ers an up-
close, immersive view through the microscope.
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dedicated digital platform. 
Advancement in surgical visualization 

requires the introduction of digital capabilities. 

Hybrid technologies are limited in the way that 
the images are blended. In addition, illumina-
tion intensities and techniques are different for 
traditional versus digital microscopy, making 
the hybrid systems more of 2 parallel systems 
of microscopy rather than a truly integrated 
hybrid system. 

The AR headset also sets the system apart. 
HMS technology provides an excellent visual 
experience and greater ergonomics compared 
with traditional surgery. The headset houses gy-
roscopes, allowing head movements to control 
the XY panning, zoom, focusing, and any other 
digital options on the microscope. 

I had the chance to use this system for sever-
al days for a sufficient number of procedures to 
enable me to say it facilitates greater freedom 
of movement than other digital systems that I 
have used. 

Logistics
As with any new technology, there is a learning 
curve, but it was minimal. Within 5 cases, I 
understood the sensitivity of the cameras and 
headset, and I was comfortable setting the 
brightness and contrast and employing filters 
and edge-detection modalities. 

The system's logistical issues must be 

addressed. For instance, as I approach the 
surgical field, I wear double gloves. I use the 
outer gloves to pick up the headset and adjust 
it for ideal comfort and visualization. I sit in 
my surgical chair and remove the outer gloves. 
The inner gloves are sterile, so I proceed with 
the surgery. It is worth noting that when I used 
the Beyeonics One system, there was still a 
cable connecting the headset and console. The 
manufacturer’s plan is for this connection to be 
phased out so that the headset will be com-
pletely independent from the console. 

The future
This system is an intuitive progression of the 
digitization of society, but it goes beyond simple 
digital integration. We have an array of naviga-
tional tools that we can utilize to attain a much 
more immersive perspective. I think digital 
microscopy is the catalyst that will take surgery 
to into the future.  

Jorge Calzada, MD
E: JIC@deepblueretina.com P: 901/522-6520
Calzada is the owner and medical director of Deep 
Blue Retina in Memphis, Tennessee. He has no 
financial interest to report. Beyeonics Vision is 
distributed by BVI in the US. 

group only because of their depth-of-focus pro-
file. This group includes the Oculentis +1.5 lens, 
Acunex Vario, and Zeiss’ AT Lara.

Type 4 
These are hybrid lenses in which limited 
near-vision power addition is associated with 
modest manipulation of the spherical aberra-
tion of the lens in the negative sense. They are 
similar to the previous lenses, although they 
tend to slightly increase the effect of the near 
addition through the aberrometric effect. 

As with the other lenses, they are often insuf-
ficient for near vision. The most significant of 
these lenses is the Tecnis Symfony lens. 

Type 5 
These are lenses in which a variation in the 
geometry of their central area causes either a 
change in the power of the lens from the center 
to the periphery, which increases the central 
power of the lens (Tecnis Eyhance lens; Johnson 
& Johnson), or an elongation of the focus by a 
wavefront modulation effect (Vivity lens, Alcon). 
Their optical principles have not yet been well 
explained by the creators of these lenses. They 
lack dysphotopsia and produce good intermedi-
ate and sometimes central vision.

Conclusion
The classification described previously should 
help improve the clinician’s understanding 
of the EDOF space when they are offered a 
new EDOF lens. Knowledge of these lenses 
and their proper use by the anterior segment 

surgeon undoubtedly offers an opportunity to 
the patient undergoing surgery for cataracts or 
refractive lensectomy. 
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Major advances in AMD 
address urgent, unmet 

need among patients
Study demonstrates results of pegcetacoplan 

as a geographic atrophy therapy

By Lynda Charters                                                  
Reviewed by Je� rey Heier, MD

New 18-month data from the phase 3 DERBY and 
OAKS trials showed that pegcetacoplan (Empave-
li; Apellis Pharmaceuticals, Inc), an investiga-
tional therapy targeting complement protein C3, 
continued to show potential improving eff ects 
over time in geographic atrophy (GA) secondary 
to age-related macular degeneration (AMD). 

These top-line results indicated that the 
treatment slows disease progression and can 
potentially preserve vision for a longer period 
in this patient population. Because no approved 
therapies are yet available for GA, an advanced 
stage of AMD, this is a major step forward in the 
treatment of AMD.

“Pegcetacoplan is the only therapy to continu-
ously reduce GA lesion growth across a large and 
broad patient population in phase 3 studies,” said 
Federico Grossi, MD, PhD, chief medical offi  cer 
at Apellis Pharmaceuticals. “Building on our 
12-month results, both monthly and every-oth-
er-month pegcetacoplan demonstrated clinically 
meaningful eff ects and a favorable safety profi le 
with longer-term use.”

Jeff rey Heier, MD, principal investigator of the 
DERBY study and director of both vitreoretinal 
service and retinal research at Ophthalmic Con-
sultants of Boston in Massachusetts, sees poten-
tial for pegcetacoplan to fi ll a gap in the treatment 
of this retinal disease.

“In my practice, I have seen how devastating it 
can be for people living with GA to lose more of 
their vision year after year,” Heier said. “There is 
an urgent unmet need in GA, and these results re-

inforce the potential of pegcetacoplan to become 
the fi rst-ever treatment for patients with this 
debilitating disease.” 

The multicenter, randomly assigned phase 
3 DERBY (NCT03525600) and OAKS studies 
(NCT03525613) included a total of 1258 patients. 
The primary objective of the studies was to eval-
uate the effi  cacy of pegcetacoplan compared with 
sham therapy in patients with GA; effi  cacy was 
assessed based on changes in the total area of the 
GA lesions from baseline.

Phase 3 OAKS and DERBY trial data
The OAKS data analysis showed that both 
monthly and every-other-month pegcetacoplan 
treatment reduced growth of GA lesions by 22% 
and 16%, respectively, both of which reached 
signifi cance (P < .0001 and P = .0018).

In the DERBY trial, the respective results were 
13% and 12% for the monthly and every-oth-
er-month treatments, and these also reached 
signifi cance (P = .0254 and P = .0332).

The patients in the DERBY trial experienced 
marked improvements during treatment months 
6 to 12. The reductions in GA growth were 17% 
and 16% with monthly and every-other-month 
treatments, respectively, compared with the 
results from months 0 to 6, and this treatment 
eff ect was sustained through month 18. The 
DERBY results observed were comparable with 
those seen in the OAKS trials during 6 to 18 
months of treatment. 

When the 18-month data from both trials were 
combined, it showed the potential for improving 
treatment eff ects over time with pegcetacoplan. 
In addition, the agent’s safety profi le remained 

favorable over time, out to 18 months. This is 
consistent with the drug’s safety profi le at the 
12-month time point and longer-term exposure to 
intravitreal injections. 

Specifi cally, the safety data showed a rate of in-
fectious endophthalmitis of 0.044% per injection 
and a rate of intraocular infl ammation of 0.23% 
per injection. These incidence rates are similar to 
those reported previously in studies that evaluat-
ed treatment with other intravitreal therapies.1-3

No cases of retinal vasculitis or retinal vein 
occlusion were reported. The combined rates of 
new-onset exudations at month 18 were 9.3%, 
6.2%, and 2.9%, respectively, in the monthly 
pegcetacoplan, every-other-month pegcetacoplan, 
and sham groups. 

“The combined data showed the reduction 
in GA lesion growth improved with monthly 
pegcetacoplan treatment from 13% to 21% 
from months 0 to 6 to months 12 to 18,” the 
investigators concluded. “The reduction in GA 
lesion growth improved with every-other-month 
pegcetacoplan treatment from 12% to 17% from 
months 0 to 6 to months 12 to 18.”

The data will be included in the company’s 
new drug application submission to the FDA in 
the second quarter of 2022. 
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Cortical/cerebral visual impairment: 
Getting to the heart of pediatric vision loss and blindness
Thinking beyond the eye is vital in the presence of visual impairment

By Lynda Charters; 
Reviewed by Lotfi Merabet, OD, PhD, MPH, 
and Jessie Cronan

Cortical/cerebral visual impairment (CVI), 
a condition related to brain injury, is visual 
impairment resulting from damage to the 
visual pathways in the brain. Unfortunately, 
CVI is all too common, although it is not as 
commonly diagnosed. 

And therein lies the problem.
CVI is the No. 1 cause of pediatric visual 

impairment and blindness in the US and 
developed countries worldwide,1 according 
to Lotfi Merabet, OD, PhD, MPH, an associ-
ate professor of ophthalmology at Harvard 
Medical School and director of the Laboratory 
for Visual Neuroplasticity at Schepens Eye 
Research Institute and Massachusetts Eye and 
Ear in Boston. Merabet is also on the board 
of directors, education committee, and CVI 
steering committee of the Perkins School for 
the Blind in Watertown, Massachusetts. 

“There has been a fundamental shift in the 
clinical profile of visual impairment in pedi-
atric populations, and the Perkins population 
mirrors this perfectly,” he commented.

From the 1950s to 1980s, children enrolled 
in the school were typically profoundly 
blind due to a disease or pathology at the 
ocular level, ie, infection, inherited disease, 
or retinopathy of prematurity. Over the past 
couple decades, a shift occurred with children 
presenting with a more complex profile—they 
were visual impaired and often had learning 
disabilities and motor and/or language issues. 
The source of those issues was not in the eye 
but from brain damage, he explained.

“This difference in pediatric blindness is 
important both from clinical and scientific 
standpoints as well as an educational stand-

point,” Merabet emphasized.
Recognition of the source of the brain-based 

visual disabilities is the key to the early inter-
vention in affected children. In light of that, 
Merabet and other researchers are attempting 
to determine the inherent differences in these 
children—specifically, how visual impairment 
caused by damage to the brain is different 
from visual impairment at the level of the eye.

Current understanding of CVI 
What has been determined is that affected 
children may have sustained a neurologic 
complication or brain injury during the time 
of development, ie, around the time of birth 
or shortly thereafter. Some children may have 
had a stroke in utero or were born prema-
turely. Other causes include seizure disorder, 
trauma, and genetic/metabolic disorders. 

Because of medical advances in neona-
tal care, many more of these children are 
surviving today than in the mid-20th century. 
In addition, today there is greater recognition 
of their perceptual and learning issues at the 
research level. 

And that focus is extending that recognition 
into the clinics.

In a typical scenario, parents may report 
that their child cannot locate a favorite toy 
or cross the street or becomes overwhelmed 
in crowds or a busy classroom. In contrast, 
the child’s vision may be only moderately 

impaired or even normal based on a Snellen 
chart evaluation or visual perimetry, and the 
eyes appear healthy on slit-lamp evaluation. 

This scenario often can lead the parents into 
the weeds, with suggestions of possible diag-
noses including autism, development delays, 
or psychiatric issues, when the clinician does 
not recognize that the visual impairment is not 
based in the eye but is localized to the brain. 
This is the point at which these children begin 
to fall through the cracks.

CVI study
Merabet and colleagues, in collaboration with 
Boston Children’s Hospital, Perkins School 
for the Blind, and Boston University Medical 
Center, are currently studying the brain scans 
of children with CVI to correlate any identified 
structural changes in the brain to the manifest-
ing developmental and behavioral deficits and 
comparing the scans to those obtained from 
children with normal vision and those with 
other forms of ocular blindness (Figure).2 

In their study, children are divided based on 
age: 7 years and older and 14 years and older. 
For the younger group, virtual reality and eye 
tracking are used to obtain an idea of their 
visual perceptual abilities by assessing function-
al vision. In this group, the children are tasked 
with, for example, finding a certain toy in the 
toy box or a particular person in a crowded 
hallway, and the complexity of the environ-
ment and the child’s reaction to it is assessed. 
As the environment increases in complexity, 
despite good visual acuity, their vision becomes 
a very confusing swirl of colors that prevents 
the differentiation of objects/persons (Video).

Merabet uses virtual reality to create func-
tional vision assessment tools that surpass the 
standard eye chart and tests performed in an 
ophthalmology or optometry clinic. “We found 

TAKE-HOME:  
A primary goal of physicians is 
to identify and diagnose these 

young patients earlier and 
follow their progress closely to 

obtain the best results. 
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that the children are very sensi-
tive to clutter, crowding, complex 
motion, and more interestingly, 
to visual demands. As the task 
becomes much more difficult—
that is, as we make the assess-
ment harder—their visual system 
breaks down,” he explained.

This point is important be-
cause although a visual assess-
ment during a standard vision 
test indicates that these children 
may have normal visual acuity, 
when put into a situation in 
which the visual system is taxed, 
the system can break down and 
the hidden visual impairment 
manifests itself.

“This breaking down of the vi-
sual system in the setting of high 
visual demands and complexity 
is the telltale sign of CVI and 
highlights the difference between 
visual function and functional 
vision. We need to gain a better 
understanding of how these chil-
dren use their vision in the real 
world,” he said. 

The children who are 14 years 
and older undergo MRIs of the 
brain to see how their brains are 
“wired” (ie, white matter connec-
tivity) and activate as a function 
of performing virtual reality 

tasks. “We found that their brains 
are very different from children 
with typical neurologic develop-
ment and from those who are 
blind from other causes, empha-
sizing the need for education,” 
he said.

Another factor under investiga-
tion is why some children benefit 
from intervention and others do 
not and the time line of improve-
ment. Part of the challenge here 
is determining how the cause of 
the CVI—brain injury, trauma, 
infection, seizure, or a genetic 
or metabolic disorder—relates to 
underlying visual impairment. 

“This makes for a complicated 
patient profile, and every child is 
unique in terms of their challeng-
es,” he pointed out.

Intervention and beyond
No specific treatment currently 
exists for CVI. Early diagnosis of 
brain-based visual impairment 
and implementation of strategies 
to promote maximal brain devel-
opment are the current focus, but 
there is no strong evidence yet to 
support what does and does not 
benefit these patients. 

“This is a great challenge be-
cause much more than vision can 

 FIGURE. White matter reconstruction (shown in sagittal 
view) of 3 main pathways involved in the processing of visual 
information, namely, the superior longitudinal fasciculus (SLF) 
(the neuroanatomical correlate of the dorsal visual processing 
stream), the inferior longitudinal fasciculus (ILF) (the ventral 
visual processing stream), and the inferior fronto-occipital 
fasciculus (IFOF) (mediating visual attention and orienting). The 
3 white matter pathways are reconstructed in (A) in a normal 
sighted/developed control, (B) early ocular blind person, and (C) 
in CVI in a person with associated periventricular leukomalacia. 
The ILF, SLF, and IFOF are fully reconstructed in the control and 
early ocular blindness. In contrast, the SLF and ILF are sparser, 
and the IFOF would not be reconstructed in the individual with 
CVI. These differences in the structural integrity along these 
major white matter pathways may be related to observed 
cognitive visual dysfunctions in CVI.2 

A. Sighted control

B. Ocular blind

C. CVI

SLF
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be involved. It is important to use a multilevel 
approach that does not just consider vision, 
but also language and increasing cognitive 
function and self-awareness in general. The 
goal is to promote as much brain development 
as possible,” he advised.

In his lab, the researchers attempt to devel-
op novel assessment tools and compensatory 
strategies to better understand the diffi  culties 
that the children face and to work around 
their challenges. 

Perkins CVI protocol
Perkins has created the CVI Center at Per-
kins to bring researchers, educators, medical 
professionals, and parents together to make a 
concerted eff ort to recognize the brain impair-
ment in these children as quickly as possible 
and ensure they have access to the eff ective 
interventions they need while driving ground-
breaking research in the fi eld.

At Perkins, the resources are being focused 
on how to assess and educate children with 
CVI and how this disorder is fundamentally 
diff erent from children with eye-based visual 
impairment. Fifty-two percent of the Perkins 
population has CVI.

Jessie Cronan, senior director of Perkins CVI 
Now, described a new, ambitious 2-part eff ort 
spearheaded by Perkins, the fi rst phase of 
which will be released in May 2022.

“The protocol is a groundbreaking digital 
assessment tool that was created out of a 
series of symposia with leaders in CVI [who] 
convened beginning in 2018,” she said.

The collaborations among the experts 

highlighted the huge gap that exists around 
CVI knowledge and diagnosis and that it is a 
problem approaching epidemic proportions 
that is largely unknown even by experts in 
visual impairment. Cronan explained the 
challenge identifi ed is 2-fold: providing both 
education about CVI and functional baseline 
assessments and diagnostic tools for families, 
teachers, and physicians.

This recognition generated the Perkins CVI 
Protocol, which fi lls the education gap and 
provides a database of information to support 
educators and physicians in the US and world-
wide. “The teaching and diagnostic assessment 
tool that was created has enough embedded 
educational resources for educators to learn 
about the disorder [and is] easily accessible 
and suffi  ciently well structured to be reliably 
valid and useful for those with all levels of 
understanding about CVI,” Cronan explained. 

This tool is designed to provide more 
of a “whole child” diagnostic assess-
ment of CVI than previously available 
and to identify children who may not 
have been previously diagnosed.

Part 1 is an anonymous data medical 
fi le review that compiles all the basic 
information about each patient and 
facilitates amassment of demographic 
information in the database that can be 
shared with researchers.

From this database, a lengthy list of ques-
tions was compiled to be used with parents 
that looks at 16 visual behaviors, the result 
of which is a functional visional assessment 
(customized student sketch) of the individu-
al’s visual behaviors, what the experienced 
behaviors may mean, and recommendations 
for that patient.

The tool includes links to videos/articles 
about the visual behaviors and scientifi c 
reports, tutorials, and lists of online learning 
courses.

This part also generates a letter to be sent to 
patients’ eye care providers to include them in 
the assessment of possible CVI to access care.

Part 2 is an education roadmap that is 
currently under development and validation 
and is expected to be rolled out in early 2023. 
It will incorporate everything from part 1 
and create a series of recommendations for 
observations and direct assessments that will 
generate an in-depth report and provide a set 
of educational recommendations.

“This report will inform independent 
educational plans, which are core to special 
education,” Cronan said. 

A conference on CVI is scheduled for June 
26-28, 2022, in Boston, Massachusetts. (For 
more information or to register, go to: https://
www.perkins.org/event/cvi-collab-confer-
ence/#register.)

“The goal is to identify and diagnose these 
children earlier and follow them closely to 
obtain the best benefi t,” Merabet said. “Identi-

fying them when they are in their teens may 
mean that valuable time has been lost, 

although it is never too late.” 

Lotfi Merabet, OD, PhD, MPH, 
and Jessie Cronan
Merabet has no � nancial interest in this 

subject matter; Cronan is an employee of 
Perkins School for the Blind. 
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A
stigmatism is a refractive error typically caused by an irreg-
ularly shaped cornea or lens, resulting in an uneven focus 
of light rays entering the eye and blurred vision.1 Regular 
corneal astigmatism—the most common type—arises from 

an unequal curvature of the cornea along its 2 principal meridians.2

Corneal astigmatism can be addressed during cataract procedures. 
Here are 3 things you should know about corneal astigmatism man-
agement during cataract surgery.

1 Corneal astigmatism is common in 
patients undergoing cataract 
surgery.

Astigmatism is the most common refractive error in 
the world.3 Its prevalence increases with age, with half of people over 
the age of 60 years in the United States having greater than 1.0 diopter 
(D) of astigmatism, according to National Health and Nutrition 
Examination Survey data.4 Similarly, cataract surgery is a very com-
mon procedure.5 Fortuitously, corneal astigmatism correction can be 
accomplished during cataract surgery, and such correction can reduce 
patient dependence on glasses or contact lenses.6,7 Le�  uncorrected, 
astigmatism is associated with inferior vision-related patient satisfac-
tion and a lifetime spectacle-related cost burden ranging from $2151 
to $3440.8

� e emergence of more advanced surgical and intraocular (IOL) 
lens technologies has resulted in several choices for managing astig-
matism during cataract surgery. Techniques include clear corneal inci-
sion on the steepest meridian, paired opposite clear corneal incisions, 
corneal/limbal relaxing incisions, and toric lens implantation.6

2 Emergence of more advanced IOLs 
has improved corneal astigmatism 
management.

Advances in biomaterial, aspheric design, and special 
refractive properties have signi� cantly improved the number of IOL 
choices. � e types of IOLs are described in the Table. Monofocal lens-
es are commonly used, but glasses are usually still required for either 
near or distance vision.9 Choice of IOL is dependent on individual 
patient factors and expectations.

When compared with corneal-relaxing incisions, toric IOLs de-
crease astigmatism to a higher degree and have more predictability.11

� ey can now correct presurgical astigmatism down to 0.75 D and are 
o� en used for correcting higher levels of astigmatism.6 Both monofo-
cal and multifocal toric lenses are available, and newer designs have 
enhanced rotational stability.

In a study comparing a toric enVista MX60T IOL with a nontoric 

enVista MX60T IOL, signi� cantly greater improvements were seen in 
the toric IOL group in dioptric cylinder reduction (P < .001), percent 
cylinder reduction (P < .001), and mean uncorrected distance visual 
acuity (UCDVA) (P < .001).12 Additionally, the likelihood of achiev-
ing 20/20 UCDVA was 2.5 times higher in the toric IOL group. A 
systematic review and meta-analysis found that the use of toric IOLs 
resulted in better UCDVA and less dependence on glasses than did 
use of nontoric IOLs and was not associated with an increased risk of 
complications.13

Despite the advantages of toric IOLs and the importance of 
treating astigmatism, a survey found that only 15% of members of 
the American Society of Cataract and Refractive Surgery would use 
them as the primary method of astigmatism management in a patient 
having with-the-rule astigmatism of 0.75 D.14 Patient cost is a potential 
barrier to the use of toric lenses.

3 Precise corneal measurements are 
key to optimizing outcomes for 
astigmatism correction during 
cataract surgery.

Accurate optical biometry and calculations are needed for determining 
the correct IOL power and planning astigmatism correction, especially 
for toric lenses, which must be in the correct orientation to be e� ec-
tive.15 Inadequate biometric readings and/or incorrect toric calcula-
tions can contribute to postoperative secondary astigmatism a� er toric 
IOL implantation.6 Devices can now assess both anterior and posterior 
corneal measurements, and the use of automatic calculations can im-
prove accuracy.15 Below are examples of a few technologies available, 
but this is not an exhaustive list.

� e IOLMaster 700 is based on partial coherence interferometry 
and measures anterior and posterior corneal astigmatism and curva-
ture.16 Using 6 spots of light in a hexagonal pattern with a diameter of 
approximately 2.5 mm, it measures the relative distance between pairs 
of spots to determine keratometric measurements. � e measurements 
are not a� ected by the distance of the machine to the eye, and swept-

“We think that most patients are okay wearing 
glasses, but there are about 30% to 40% of 
patients—if you look at a survey—[who] 
actually want to be less dependent on glasses, 
even for distance.”

—Inder Paul Singh, MD, MPH

Type of IOL Resulting vision correction

Monofocal Has fi xed focus for 1 distance

Multifocal

Features corrective zones with 
different focusing powers in different 
parts of the lens so that objects can 
be seen at near, far and, sometimes, 
intermediate distances

Extended depth-of-focus Has one stretched corrective zone to 
allow for a greater range of vision

Accommodative Is designed to change shape like the 
eye’s natural lens

Toric
Corrects astigmatism by having 
different powers in different 
meridians of the lens

Table. IOLs and Resulting Vision Correction10
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1  In a study that evaluated the nontoric versus the toric enVista MX60T intraocular lens (IOL), which of the following was true regarding the 
likelihood of achieving 20/20 uncorrected distance visual acuity? 

A. Likelihood was higher in patients who received the nontoric IOL.
B. Likelihood was higher in patients who received the toric IOL.
C. Likelihood was similar in both groups of patients. 

2  Newer IOLs are available that permit correction of astigmatism down to how many diopters?

A. 0.75
B. 1.5 

C. 2.5
D. 3.0 
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source optical coherence tomography imaging of 
the fovea allows for increased accuracy in knowing 
if the scan was centered over the visual axis.

� e Pentacam is a device that combines a slit 
illumination system with Scheimpflug imaging 
and rotates 3600 to capture 25 to 50 images in 
one examination.16 It can produce automated 
measurements of both the anterior and posterior 
corneal surfaces and can help identify patients at 
risk for ectasia.

� e iTrace System is based on corneal topogra-
phy and employs ray tracing aberrometry.16 Using 
wavefront analysis, iTrace projects 256 parallel 
light rays through the pupil and maps where each 
beam lands on the retina.17 � is machine can 

separate corneal versus internal aberrations and 
has a built-in toric IOL planner.18 For patients who 
may not have achieved their target, a postoperative 
toric check allows the surgeon to understand if the 
IOL needs to be rerotated or an issue with power 
calculation exists. � e iTrace can help with patient 
education by demonstrating the di� erence in vision 
quality between a standard and a toric IOL. 

No method has been established as the optimal 
measurement technique.16,18 Variations in measure-
ments can occur due to incorrect placement of the 
patient’s head, and hyperosmolarity of the tear � lm 
from dry eye disease can also alter results.6 Taking 
multiple measurements with separate devices can 
enhance the accuracy of measurements.18

Accurate axial length and keratometric 
measurements are needed to determine IOL 

power and astigmatism correction and to 
enhance visual results.
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C
omplications of uveitic macular edema (UME) account for 20% 
of cases of legal blindness and are the � � h-leading cause of visual 
impairment in developed nations.1 Targeted approaches to corti-
costeroid delivery can promote resolution of noninfectious UME, 

and optimizing management requires assessment of patient history, etiology, 
and disease progression. Here are 3 things you should know about UME.

1 Chronic infl ammation and 
vascular leakage cause UME. 

Macular edema is a common complication of various 
in� ammatory diseases of the eye, including uveitis. In 

UME, chronic in� ammation leads to breakdown of the outer and/or inner 
blood-retinal barrier (BRB).2,3 Tight junctions between the cells of the 
retinal pigment epithelium (RPE) form the outer BRB. Outer BRB break-
down increases permeability of the RPE and retinal vasculature, leading to 
accumulation of � uid in the intraretinal and subretinal space.2

� e release of in� ammatory molecules including VEGF, TNF-α, and 
TGF-β contributes to breakdown of the inner BRB.1,3 Under stress, Müller 
cells secrete more VEGF, increasing vascular permeability and neovascu-
larization, and they also swell, leading to edema.3

Visual impairment in the acute phase of UME is caused by imbalance 
of � uid in the retinal layers that interferes with the passage of light.4 Tran-
sient UME may be associated with better visual outcomes than chronic 
UME following therapy.5 Long-term UME may lead to irreversible changes 
to the retinal layers, including damage to the outer limiting membrane and 
photoreceptor segments, and disorganization of the inner retinal layers. 
Such abnormalities can result in permanent vision loss.4

2 Imaging options are available 
in the UME diagnostic toolkit.

UME can be identi� ed clinically with careful slit-lamp 
biomicroscopy.6 Evidence of UME includes increased 

macular thickness, loss of normal foveal re� ex, cystic spaces and asso-
ciated epiretinal membrane, and in some cases, overlying vitreous haze 
and surrounding signs of in� ammation.7 Optical coherence tomography 
(OCT) and � uorescein angiography (FA) are complementary techniques 
that provide di� erent clinical data to assist with comprehensive diagnosis 
and patient evaluation.6

OCT enables detection and monitoring of structural features of disease 
like retinal thickness, edema, and the presence of intraretinal or subretinal 
� uid due to BRB breakdown. � e availability of higher resolution OCT 
allows for characterization of the type and morphology of edema and more 
accurately predicts visual recovery. Cases with atypical retinal edema or 
nonresponsive cases can bene� t from the inclusion of electroretinography 
to aid in identi� cation of structural damage to the photoreceptors and RPE.6

FA can be used to determine the location of in� ammation, disease 
activity, and involvement of the retinal vasculature and optic disc.6 An 
association has been found between worse initial visual acuity and features 
detected by FA, including retinal vascular leakage and optic disc hyper� u-
orescence.8 Further improvement in detection and follow-up of UME has 
come with the introduction of ultra-wide� eld FA, which has been useful in 
demonstrating correlations between vascular leakage and macular thick-
ness.6 Ultra-wide� eld FA can also help identify the presence of occlusive 
vasculitis and quantify the extent of capillary nonperfusion, and it is the 
only option for locating areas of retinal ischemia.3

3 Targeted corticosteroid delivery 
can improve visual outcomes.

Treatment of UME is challenging because of its tendency 
to relapse or persist despite good control of intraocular 

in� ammation.4 Corticosteroids are the mainstay of treatment in patients 
with UME caused by noninfectious uveitis. 

Topical or systemic delivery may be most appropriate given the needs 
of a speci� c patient, but the availability of targeted delivery injectables has 
led to better outcomes with fewer adverse events (AEs). Approximately 
30% to 40% of patients with macular edema secondary to intermediate 
uveitis can be e� ectively treated with occasional periocular or intravitreal 
(IVT) corticosteroid injections.5 Others require long-term suppressive 
anti-in� ammatory treatment, which can be accomplished with systemic 
therapy or surgically implanted IVT corticosteroid delivery systems, which 
can release medication into the vitreous for up to 3 years. Signi� cant AEs 
associated with corticosteroid use include cataract formation and elevation 
of intraocular pressure (IOP).2

� e e�  cacy of systemic corticosteroids versus IVT � uocinolone 
acetonide implant was assessed in the MUST trial.5 Both treatments per-
formed similarly in terms of UME improvement and resolution, but a� er 
2 years, the implant was associated with signi� cantly more complications, 
including elevated IOP, need for cataract surgery, and glaucoma in 35% of 
patients.9 � e POINT trial assessed periocular triamcinolone acetonide 
(TA), intravitreal TA, and IVT dexamethasone implant in treating UME. 
Improvement in central sub� eld thickness at 8 weeks was greater with 
the IVT TA and IVT dexamethasone implant than with periocular TA 
(P < .0001). Both the IVT TA and IVT dexamethasone implant were also 

“When I think about infl ammation, I look 
for evidence of subtypes of UME including 
cystoid or di� use macular edema. I 
distinguish these from serous retinal 
detachments that may not infl uence visual 
acuity in the same way as cystoid or di� use 
macular edema. ”   

—Steven Yeh, MD

Infl ammation Drives Damage to Inner BRB
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1  Which of the following statements best describes the pathophysiology of uveitic macular edema (UME)? 

A. The outer blood-retinal barrier (BRB) sustains damage in UME, but the inner BRB remains intact.
B. The etiology of UME involves targets for corticosteroid therapy but not for systemic biologic therapy.
C. Müller cells in the inner BRB play a key role in the fl uid leakage and swelling in UME. 
D. Infl ammatory cytokines are the only factors that play a role in BRB breakdown in UME.

2  A 37-year-old male patient with multiple sclerosis and UME is reluctant to receive corticosteroid therapy because he has a family history of glaucoma, and 
he is concerned about the effect of treatment on his intraocular pressure (IOP). When discussing options with this patient, which of the following is a 
fi nding from the POINT trial that may be relevant to mention?

A. Periocular triamcinolone acetonide (TA) was superior to intravitreal (IVT) dexamethasone implant and IVT TA, with lower risk of IOP elevation.
B. Both IVT therapies were superior to periocular TA, with modestly higher rates of IOP elevation. 
C. IVT therapies had similar effi cacy as periocular TA, with substantially higher risk of pronounced IOP elevation.
D. Periocular TA showed no benefi t for improving visual acuity or macular edema.

3  The previous patient with MS asks about any other corticosteroid options that might be available to manage his UME. Which of the following is a fi nding 
from the PEACHTREE trial that you might discuss with the patient? 

A. Suprachoroidal TA was associated with short-term benefi ts, but long-term effects are unknown.
B. Patients receiving suprachoroidal TA showed a trend toward visual acuity improvement vs those receiving sham treatment. 
C. Suprachoroidal TA was associated with reduction in central subfi eld thickness (CST) but not visual acuity improvement.
D. Patients receiving suprachoroidal TA were signifi cantly more likely to gain 15 or more Early Treatment Diabetic Retinopathy Study letters in 

best-corrected visual acuity, and they had signifi cantly greater reduction in CST. 
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superior to periocular TA in improving and resolving 
UME and for visual acuity, but a modestly higher risk 

of elevated IOP was seen in both IVT groups.10

Suprachoroidal injection utilizes the potential 
space between the sclera and choroid as a delivery 
route while limiting exposure to the anterior chamber, 
iris, ciliary body, and lens. 

� e phase 3 PEACHTREE trial investigated 
suprachoroidal TA injection in 160 individuals with 
noninfectious UME. Among patients in the treatment 
group, 47% improved by at least 15 Early Treatment 
Diabetic Retinopathy Study (ETDRS) letters in 
best-corrected visual acuity compared with 16% of 

the sham group (P < .001), and the treated group also 
had signi� cantly better reduction in central sub� eld 
thickness.11 Prevalence of AEs was comparable in the 
treatment and sham control groups.11 An extension 
study, MAGNOLIA, found that treatment e�  cacy was 
maintained for 36 weeks in half of patients a� er their 
last injection.12 Future management of UME and other 
ocular diseases may involve suprachoroidal injection of 
biologic immunomodulators, gene therapy, and other 
agents to maximize targeted delivery and improve 
visual outcomes.11

Suprachoroidal 
Space Offers 
an Alternative 
Treatment Route

https://www.gotoper.com/eic22ume-art
https://www.gotoper.com/eic22ume-art


classifieds
For Products & Services and Recruitment advertising information, contact: 

Joanna Shippoli at 440-891-2615 • Email: jshippoli@mjhlifesciences.com

40 Cutting-Edge AdvancementsMAY 2022

billing services

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

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

Web: www.focusedmedicalbilling.com

Call us today for your free, no obligation consultation

Focused Medical Billing is a full service medical billing firm servicing all specialties 
of Ophthalmology. With our firm our focus is to maximize our client’s revenue and 
dramatically decrease denials by utilizing 30 years of Ophthalmology billing/coding 
experience and expertise. Our firm provides accurate clean claim submissions on 
first submissions with relentless A/R follow up to obtain a 98% collection rate that so 
many of our clients enjoy.
Services Include:
 Expert Coders: Billing to Primary, Secondary & Tertiary insurance companies
 A/R Clean Up and analysis
 Patient Billing
 Posting of all Explanation of benefits 
 Credentialing & Re-Credentialing
 Eligibility
 Fee Schedule Analysis
 Monthly Reports
 No long term commitment or contract required
 100% HIPAA Compliant
 Stellar letters of reference

space to share

Ophthalmologist 
to share offices with 

long-established 
ophthalmologist in 

Danbury, CT 06811. OCT, 
Zeiss Fieldmaster etc

$1850/mo 
or adjoining office 

without equipment:
$1650/mo 

mehrimd@aol.com 
203-545-3539 or 

203-748-2020



classifieds
For Products & Services and Recruitment advertising information, contact: 
Joanna Shippoli at 440-891-2615 • Email: jshippoli@mjhlifesciences.com

41OphthalmologyTimes.com MAY 2022

careers: pennsylvania

careers: south dakota

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

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

 Call is 1:4

 Competitive compensation and comprehensive benefit package

 Excellent retention incentive & relocation allowance

Sioux Falls is one of the fastest growing areas in the Midwest. As the largest city in the state, it 
balances an excellent quality of life and strong economy with a safe, clean living environment. The 
cost of living is competitive and South Dakota has no state income tax. Sioux Falls offers amenities 
of a community twice its size such as fine dining, shopping, arts, sports and nightlife.

Check us out at pprraaccttiiccee..ssaannffoorrddhheeaalltthh..oorrgg

FFoorr  MMoorree  IInnffoorrmmaattiioonn  CCoonnttaacctt::  Deb Salava, Sanford Physician Recruitment at
((660055)) 332288--66999933  oorr  ((886666))  331122--33990077 or email: debra.salava@sanfordhealth.org

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

jshippoli@mjhlifesciences.com

Our audience.



42 Cutting-edge AdvancementsMay 2022

optic relief

OPHTHALMOLOGY TIMES® (Print ISSN 0193-032X, Digital 
ISSN 2150-7333) is published monthly (12 issues yearly) 
by MultiMedia Healthcare LLC, 2 Clarke Drive, Suite 100 
Cranbury, NJ 08512. Subscription rates: $227 for one year 
in the United States & Possessions, Canada and Mexico; 
all other countries $298 for one year. Pricing includes 
air-expedited service. Single copies (prepaid only): $13 
in the United States & Possessions, Canada and Mexico; 
$20 all other countries. Back issues, if available are $25 in 
the U.S. $ Possessions; $51 in Canada and Mexico; $55 
in all other countries. Include $6.50 per order plus $2 per 
additional copy for U.S. postage and handling. If shipping 
outside the U.S., include an additional $10 per order plus $5 
per additional copy. Periodicals postage paid at Trenton, NJ 
08650 and additional mailing offices. POSTMASTER: Please 
send address changes to OPHTHALMOLOGY TIMES®, PO 
Box 457, Cranbury NJ 08512-0457. Canadian G.S.T. number: 
R-124213133RT001, Publications Mail Agreement Number 
40612608. Return undeliverable Canadian addresses to: 
IMEX Global Solutions, PO Box 25542 London, ON N6C 6B2 
CANADA. Printed in the U.S.A.

© 2022 MultiMedia Medical LLC. All rights reserved. No part 
of this publication may be reproduced or transmitted in any 
form or by any means, electronic or mechanical including by 
photocopy, recording, or information storage and retrieval 
without permission in writing from the publisher. Authoriza-
tion to photocopy items for internal/educational or personal 
use, or the internal/educational or personal use of specific 
clients is granted by MJH Life Sciences for libraries and 
other users registered with the Copyright Clearance Center, 
222 Rosewood Dr. Danvers, MA 01923, 978-750-8400 fax 
978-646-8700 or visit http://www.copyright.com online. 
For uses beyond those listed above, please direct your 
written request to Permission Dept. email: etemple-morris@
mmhgroup.com.

While you wait for the next issue, check out 
more retina content in our newly launched 
sister publication or at ModernRetina.com

Artwork by Jon Carter

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

Apellis Pharmaceuticals  Cover 2   
www.pre-lesion.com

Bausch Health  9   
www.BauschSurgical.com

Contamac  21   
www.nutrifill.com

EyeCon  33   
www.gotoper.com/EC-OPHT

Genentech  Covertip   
www.gene.com

Glaukos Corporation  Cover 4   
www.glaukos.com

Icare USA  7, 25   
www.icare-world.com/USA

Lumenis Be  Cover 3   
information.lumenis.com/optilight

Regeneron Pharmaceuticals  12-14   
hcp.eylea.us

Schaefer Advertising Co  19   
www.OmniSurgical.com

Advertiser Index

NEXT ISSUE... Evolving Strategies in Cataract Surgery

AMD remote 
monitoring 
improves 
outcomes for 
patients, study 
shows

Bariatric 
surgery may 
reduce diabetic 
retinopathy risk

Diabetic 
retinopathy's 
effect on early 
visual outcomes 
after cataract 
surgery

https://information.lumenis.com/optilight


Copyright © 2021-2022 Lumenis Be Ltd. All Rights Reserved

PB-00043050 Rev A

information.lumenis.com/optilight Visit our website 
to learn more

A Bright Solution for Dry Eyes

Introducing OptiLight by Lumenis, the first and only light therapy for dry eye disease management. OptiLight 
with patented OPT™ technology is a quick, in-office treatment that can elevate and scale your practice while 
significantly improving your patients’ signs of dry eyes.
Visit our website to learn more.

- Mandy Moore -

"My eyes feel 
absolutely 

amazing for 
the first time 

in years."

https://information.lumenis.com/optilight


Powerful technology for sustained intraocular pressure and medication reduction. Predictable outcomes from a truly 
tissue-sparing procedure. All on a proven platform with the most clinical evidence of any MIGS device.

Experience the latest evolution of the iStent® legacy of excellence in your practice.

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