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To improve patient care, guidelines for clinical and therapeutic management should be based 

on high-quality scientific evidence, such as the European Glaucoma Society’s Terminology and 

Guidelines for Glaucoma, fifth edition,1 which contains only references from first-rate systematic 

reviews, landmark glaucoma trials, and population-based studies.   CONTINUED ON PAGE 29
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The Hydrus Microstent received the highest grade for 
quality of supporting clinical data of any MIGS device in the 
2020 American Academy of Ophthalmology® (AAO) 
Primary Open-Angle Glaucoma Preferred Practice Pattern® 
treatment guidelines.1 

These guidelines are established by the AAO to provide 
evidence-based guidance for best practices and quality 
eye care.

Congratulations to our global investigators whose pioneering  
efforts have pushed the MIGS space forward as a trusted 
solution for patients with primary open-angle glaucoma.

hydrusmicrostent.com

1. Primary Open-Angle Glaucoma Preferred Practice Pattern®. Gedde, Steven J. et al. Ophthalmology 2020;128(1): 71-150
© 2021 Ivantis, Inc. Ivantis and Hydrus are registered trademarks of Ivantis, Inc. American Academy of Ophthalmology and Preferred Practice 
Pattern are trademarks of American Academy of Ophthalmology. All rights reserved. IM-0100 Rev A
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in this issue

C H A I R M A N ' S  L E T T E R

A NEW LOOK,  
SAME GREAT CONTENT
Welcome to the new-look Ophthalmology Times.® With our design overhaul, we will continue to deliv-

er the latest news on cutting-edge advancements affecting ophthalmology. 

We have often heard that the size of the publication is a little large, making it difficult to slip into a 

briefcase or computer bag. We have addressed this issue with a slightly smaller size that is a little more 

manageable. 

The redesign project was spearheaded by our design team, including Senior Art Director Nicole Slo-

cum and Graphic Designer Jennifer Toomey. Creative Director Robert McGarr also integrated input from 

the Ophthalmology Times®  editorial team to create a new face for the publication. 

The cover now offers the look and feel of a traditional magazine, detailing content highlights for 

that issue. The new Ophthalmology Times®  logo brings ophthalmology to the forefront with a modern 

design. As you turn the pages of the publication, you will notice that we have refreshed the look of 

the publication, with modern fonts, page headers and colors. We also continue with our core sections, 

focusing on the cutting-edge trends and innovations readers have come to expect. Those core sections 

are surgery, clinical diagnosis, imaging, device technology, gene therapy and therapeutics. 

The core sections have color keys, making it easier to navigate throughout the publication. All of 

these touches are designed with the reader in mind, ensuring a better reader experience. 

The new design alsofeatures innovative new ways of using images, charts and graphic elements to create 

an aesthetically pleasing presentation from cover to cover. From the first page to the back cover, the new 

design offers all of the cutting-edge content that you have come to expect from Ophthalmology Times.®  

This issue's cover article features a look at pivotal study data that drive glaucoma treatment deci-

sions. A pair of trials examine factors affecting the risk of disease. Manuele Michelessi, MD, and Sara 

Giammaria, MD, detail research that reveals global target IOPs may not be the best option for each 

patient. Guidelines for clinical and therapeutic management should be driven by scientific evidence. 

We hope that you enjoy the new look and design of Ophthalmology Times.®  We also look forward to 

your feedback. 

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

Old Logo:
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JUNE 15, 2021   VOL. 46, NO. 10

By Lynda Charters;
Reviewed by Saya Nagori, MD

THE LANDSCAPE IN the tele-
medicine arena has changed markedly 

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

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

SURGERY
Cataract surgeons eye OR waste

CLINICAL DIAGNOSIS
A new paradigm for optic neuritis

GENE THERAPY
Elamipretide: a mitochondrial protector

IMAGING
Measures of in� ammation treatment key

OphthalmologyTimes.com

Issue 
Highlights

DEVICE TECHNOLOGY

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

THERAPEUTICS

Continues on page 23 : Telemedicine

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

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

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

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

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

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

monthly injections of ranibizumab. 

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

ophthalmology at Thomas Jefferson University, Philadelphia, Pennsylvania, reported 

the trial results on behalf of the study investigators. 

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

Continues on page 16 : Consistency

EDITORIAL |  LIVING FORWARD WE STILL HAVE TO UNDERSTAND BACKWARD  PAGE 5
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special report
L E A D I N G  R E S E A R C H  I N  
G E N E  &  C E L L  T H E R A PY

By Lynda Charters; 
Reviewed by Luk H. Vandenberghe, PhD

AAVCOVID, an experimental adeno-associated 
viral vector vaccine (AAV) developed for the 
coronavirus that causes COVID-19, is being 
developed by a consortium led by a Mass Eye 
and Ear research group in Boston. 

The gene-based vaccine is a novel applica-
tion built on the safe and well-established AAV 
technology that was first put to use in ophthal-
mology in voretigene neparvovec (Luxturna; 
Spark Therapeutics) used to treat biallelic 
RPE65-mediated inherited retinal disease.

A relevant question at this time in the 
COVID-19 pandemic concerns the continuing 
need for vaccines for COVID-19, given the 

approval of multiple effective vaccines in the 
US and worldwide.

The answer seems to be a resounding yes, 
according to Luk Vandenberghe, PhD, the 
Grousbeck Family Chair in Gene Therapy 
and associate professor of ophthalmology at 
Harvard Medical School, Boston, considering 
the emergence of variants in regions with 
high numbers of cases, the evolving safety 
profiles of the currently available vaccines, 
and the public’s preferences for and avoid-
ance of certain vaccines that limit acceptance 
of the vaccines needed to reach population 
immunity.

However, as he pointed out, the primary 
barriers to vaccine development are man-
ufacturing constraints particularly from a 

global perspective and getting the vaccines to 
patients in low- and middle-income countries, 
especially considering multiple-dose regimens 
and cold-chain requirements.

Novel platform 
The safe, commercially available AAV 
platform lends itself to use in vaccine tech-
nology, despite differing substantially from 
other vaccines in that it is not a therapeutic 
application but rather a prophylactic vaccine 
application. 

In the case of the vaccine under discussion, 
a unique vaccine-specific AAV technolo-
gy that Vandenberghe helped develop, ie, 
AAVrh32.33, was used. He explained that 
“after an intramuscular injection in mice, 

AAVCOVID Vaccine
A combination of factors harnessing COVID-19

The primary 
barriers to 
COVID-19 vaccine 
development are 
manufacturing 
constraints.
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therapeutics

By Cynthia Matossian, MD, FACS; Special to Ophthalmology Times®
Worldwide, there are 1.8 billion presbyopes, 
many of whom have inadequate vision cor-rection.1 The large US millennial population, 

estimated to be 72 million individuals, begins 
turning 40 this year, adding millions more presbyopes to the mix over the next 15 years.2 It is important that we recognize the impact 

presbyopia has on patients’ lives. As ophthal-
mologists, we know this ubiquitous condition 
doesn’t threaten ocular health, so it is easy to be dismissive. Our patients find it tremen-dously frustrating. In a recent market research 

study in which 1000 presbyopic adults ages 40 
to 80 were surveyed, 60% ranked the loss of 
near vision as one of the age-related ailments 
that has the greatest impact on quality of life—
ahead of hearing loss, arthritis, dry eye, and 
other conditions.3  

For emmetropes, presbyopia can be par-ticularly incapacitating, because they have never experienced vision problems. Suddenly, 
their ability to use a computer, read price tags, 
present on a Zoom call, and even enjoy dining 
out is negatively affected. The most common 
solution, OTC reading glasses, always seems 
to be in another room or left in the car when 
needed. My presbyopic patients tell me that reading glasses feel like a scarlet letter, an-nouncing their age to the world.   Even under ideal circumstances, progres-sive glasses with the reading segment at the bottom of the prescription lens force patients 

to bob their heads or tuck their chins to bring 
the object they are viewing into the clear zone. 
Wearing readers (or bifocals or progressives, 
for that matter) also increases the risk of falls.4 
This is particularly the case in later presby-opia, when the higher add power can blur 

steps or curbs on a downward gaze. Addition-
ally, spectacle multifocality impairs edge-con-
trast sensitivity and depth perception.4  It is very good news that eye drops intended 

to treat presbyopia are being developed and 
expected to begin entering the US market as 
early as this year (Table 1). As we consider how these drops might affect patients and practices in the future, this is a good time to evaluate what patients need and expect from a 

topical solution to presbyopia.

Patient expectationsIn the market research survey, there were high levels of interest in presbyopia-correct-ing drops across all age groups, genders, and 
income levels. I see this in my own patients. 
When I mention that drops might be an option 
for them in the future, their eyes light up immediately.   

When asked about the most important fea-
tures of a presbyopia drop, 96% of the survey 

respondents cited long duration. Essentially, 
they wanted it to last as long as possible throughout the day. We know patients do not 

like instilling drops midday for dry eye or glaucoma, and this will likely be no different. 
Patients do not want to have to have to plan to bring drops with them and then stop what 

they are doing to instill them. When asked more specifically about how long they want the drops to work, 73% of survey respondents 
said they prefer a duration of at least 7 hours 
(Figure 1 on Page 24).  Also of great importance to the survey respondents was that the drops work as well 

as their glasses or contacts, with 94% ranking 
this highly. A large majority (83%) also felt it 
is important for adverse effects to be mild or 
infrequent.  

As someone passionate about ocular surface 
care, I believe a major consideration in pre-scribing will be the presence of preservatives 

in these presbyopia-correcting drops that can 

Expectations are on rise for  presbyopia-correcting therapeutic
Patients can try different drops and dosing schedules to improve outcomes

Company Drop & 
development stage Active ingredient(s)

Combination-agent pupil modulation

Ocuphire Pharma Nyxol
Phase 2 Pilocarpine, phentolamine 0.75% or phentolamine mesylate 1.0%

Visus Therapeutics VTI-001• BrimocholPhase 2 Carbachol, brimonidine tartrate
Single-
agent pupil modulation

Allergan/AbbVie AGN-190584
NDA submitted

Pilocarpine 1.25%Eyenovia/B+L MicroLine
Phase 3 Pilocarpine 1% or 2%Orasis 

Pharmaceuticals
CSF-1 • PresbiDropsPhase 3 PilocarpineLens 

alteration
Novartis

UNR844
Phase 2 Lipoic acid choline ester chloride

TABLE 1 
TOPICAL PRESBYOPIA THERAPIES IN THE FDA APPROVAL PIPELINE

Ophthalmology
T I M E S®

New Logo:
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E D I TO R I A L

ALMOST FAMOUS
The nonfiction book Thunderstruck tells the story of argu-
ably the most infamous murder and subsequent manhunt 
in modern human history. A body is discovered buried in 
the cellar of a London home. The head, hands and all the 
bones had been dissected away, leaving only the organs 
and soft tissues.  Needless to say, in 1910 there was no 
ability to confirm identity with DNA.  The disappearance 
of the husband, in the company of his secretary/girlfriend 
Ethel Le Neve, naturally made him the leading suspect, 
but he eluded the authorities, escaped from England and 
seemingly had disappeared.   

The suspect, Hawley Harvey Crippen, an American, 
decided to travel by ship from his hiding place on the        
European continent back to the United States. Ethel, her 
hair cut short, pretended to be his son.  

Unfortunately for the abscondees, the ship’s captain saw 
through their disguises.  And also unfortunately, the ship 
was one of a relatively small number of vessels equipped 
with the recent technology developed by Guglielmo Mar-
coni known as wireless telegraphy. The captain messaged 
his observations back to London, resulting in a Scotland 
Yard detective immediately setting sail on a newer and 
faster ship in order to apprehend the suspects before they 
could vanish into the giant North American continent.

Worldwide attention focused on the flight of the couple, 
the effort to capture them and the role of the new technol-
ogy of the earliest radio devices. Front pages of newspapers 
around the world included daily updates, with locations of 
the ships and observations about the fugitives.  

Crippen was arrested by the Scotland Yard detective, 
returned to England, and promptly tried for murder. Al-

though he maintained his innocence, the jury deliberated 
for less than half an hour before finding him guilty. Three 
weeks later he was hanged.

I've heard of the case, but what I had not known before 
reading Thunderstruck was that Crippen was a U.S.-trained 
physician, and not only a physician but an ophthalmolo-
gist! He attended medical school at the Cleveland Ho-
meopathic Hospital (homeopathy was very popular in the 
United States around the 1880s) and then moved to study 
“ocular medicine” at the New York Ophthalmic Hospital 
at Third Avenue and 23rd Street, graduating in 1887.  In his 
murder trial, prosecutors argued that his medical training 
gave the defendant access to poisons such as henbane 
(then commonly used in ophthalmic treatments) and con-
jectured that he had administered such a drug to his wife 
before dissecting her corpse. Cora Crippen was the victim. 
Author Erik Larson makes clear she was an egotistical un-
sympathetic character who was emotionally abusive and 
probably unfaithful to her husband.  

Some readers may take pride in knowing an ophthal-
mologist briefly became the most talked about man in the 
world, taking the view that all publicity is good publicity.  
But while a lot of things may have changed in terms of soci-
etal mores in the past 111 years, and while the American 
Academy of Ophthalmology’s Code of Ethics does not ex-
plicitly condemn it, I hope we can all agree that ophthal-
mologists should refrain from murdering their spouses, 
children (including teenagers!) and even in-laws. 

Peter J. McDonnell, MD 
director of the Wilmer 

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

medical editor of 
Ophthalmology 
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surgery

By Lynda Charters; 
Reviewed by Theresa Burkard, PhD

A large population-based Swedish cohort study 
found that a substantial weight loss resulting 
from bariatric surgery is associated with a 
decreased risk in the development of cataract, 
especially in patients who undergo the surgery 
before age 60, according to Theresa Burkard, 
PhD, of the Institute of Pharmaceutical Sciences 
at ETH Zürich in Switzerland.  

As being overweight or obese is a risk factor 
for cataract development, Burkard and her col-
leagues conducted a study1 to assess the asso-
ciation between weight loss achieved through 
bariatric surgery and cataract development. 
The authors hypothesized that the lower inci-
dence of cataract may result from decreased 
oxidative stress, less systemic inflammation, 
and remission of diabetes and hypertension 
associated with weight loss. The primary 
outcome was the first diagnosis of cataract or 
cataract surgery.

The investigators accessed patient data in 
the nationwide Swedish health care registries 
from 2006 to 2019 of patients aged 40 to 79 
who had undergone bariatric surgery. They 
were matched to obese patients who had not 
undergone a bariatric surgery. The follow-up 
period started after a 1-year run-in period, 
as bariatric surgery was unlikely to have an 
immediate effect. 

Observations
A total of 22,560 patients who had undergone 
bariatric surgery were matched with 35,523 

obese patients who had not 
undergone bariatric surgery. 
Of those, 1151 and 2316 pa-
tients, respectively, developed 
cataracts. The patients were 
followed for a mean of 6 years. 
Both groups were similar for 
mean age (49.9 years) and 
follow-up (6.5 years).

“The data showed that the 
risk of cataract decreased 
by 29% in the obesity sur-
gery group compared [with] 
matched patients, with obesity 
but no surgery,” the investiga-
tors reported.

Age was a factor in cataract 
development. In patients 60 
years or older, the beneficial 
effect of the bariatric surgery 
seemed to disappear, and no 
significant difference was seen 
in the risk of cataract between 
groups in the older patients.

Another interesting finding 
was that surgical techniques that 
led to greater weight loss and a high-
er risk of malabsorption of nutrients, such 
as duodenal switch or gastric bypass, were 
associated with the lowest risks of cataract 
(51% statistically nonsignificant decreased 
risk of cataract after duodenal switch, 32% 
statistically significant decreased risk of 
cataract after gastric bypass). However, the 
investigators explained, sleeve gastrectomy 
generally leads to slightly less weight loss and 

malabsorption of nutrients, 
and there was no difference in 
cataract risk between patients 
who underwent sleeve gastrec-
tomy and those not undergo-
ing bariatric surgery. 

No differences were seen 
between sexes in the reduced 
risk of cataract development 
after bariatric surgery.

“Substantial weight loss is 
associated with a decreased 
risk of cataract, especially if 
obesity surgery was per-
formed before age 60 years,” 
the investigators concluded. 
“This decreased risk is an ad-
dition to the multitude of pos-
itive effects that weight loss 
has on eye health. Further-
more, we observed a potential 
dose-response relationship 
between the amount of weight 
loss and reduction in cataract 
incidence.” 

Theresa Burkard , PhD
E: theresa.burkard@pharma.ethz.ch

This article was adapted from Burkard’s presen-
tation at the European Congress on Obesity 2021 
virtual annual meeting. She has no financial interest 
in this subject matter.

Reference
1. Pan C-W, Lin Y. Overweight, obesity, and 
age-related cataract: a meta-analysis. Op-
tom Vis Sci. 2014;91(5):478-483. doi:10.1097/
OPX.0000000000000243

Bariatric surgery may lead  
to decreased risk of cataract
Substantial weight loss can help patients’ eye health, study results show

The risk of 
cataract 

decreased by 

29% 
in the obesity 
surgery group 

compared 
[with] matched 
patients, with 
obesity but no 

surgery.

Read more  To learn more about cutting-edge surgery techniques, options, and trends, visit OphthalmologyTimes.com.  
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By Lynda Charters
Reviewed by Cindy Chen, BA,  
and Sunil Srivastava, MD

Physicians may have developed a new tool 
for quantifying inflammation associated with 
uveitis, i.e., an automated imaging-based 
algorithm to correlate the visual acuity (VA) 
and the National Eye Institute Visual Function 
Questionnaire-25 (NEI VFQ-25) scores in uveitis 
clinical trials as a surrogate outcome measure.

Current measures of inflammation are 
limited because they are ordinal and subjective, 
according to Cindy Chen, BA, of the Cleveland 
Clinic’s Cole Eye Institute in Ohio. She and 
a team of colleagues have been working on 
automated and semiautomated imaging-based 
quantifications of inflammation to produce 
continuous and objective measures of intraocu-
lar inflammation that are reliable and reproduc-
ible. The goal is to determine how changes in 
the measures affect visual function.

Quantifying inflammation
The investigators undertook a prospective 
observational case series, the Imaging Quantifi-
cation of Inflammation study, that included 86 
eyes of 43 patients with active uveitis who were 
followed for 6 months. The patients underwent 
standard clinical examinations and optical 
coherence tomography (OCT), anterior-segment 
OCT (AS-OCT), and ultra-widefield fluorescein 
angiography (UWFFA) imaging at baseline and 
1, 3, and 6 months and received standard-of-
care medications. Their VA was measured, and 
the patients completed the NEI VFQ-25.

Investigators created customized automat-
ed software that can continuously image and 
measure intraocular inflammation, specifically 
anterior-chamber cell quantification with AS-
OCT, UWFFA leakage quantification, and OCT 

fluid quantification, with the focus on the latter 
2 measures. They then correlated the imag-
ing-based measures of ocular inflammation 
with the VA and visual function scores.

Chen was able demonstrate the method 
of semiautomated quantification of vascular 
leakage using UWFFA. Using this method, the 
software developed the total leakage index, 
defined as the total leakage area divided by the 
total region of interest analyzed. They also de-
vised a macular-centered retinal leakage index; 
the software provides an image with 3 regions 
of interest circled, with 1 representing the 
central 3-disc diameters, 2 representing 6-disc 
diameters, and 3 representing 9-disc diameters. 

With semiautomated volumetric fluid anal-
ysis using spectral-domain OCT, a fluid index 
was generated that was the sum of the intraret-
inal and subretinal fluid divided by the retinal 
volume from a 6-mm cube scan, Chen said.

Study results
Forty-three patients (average age, 46 years) were 
included in the study. The average logarithm 
of the minimum angle of resolution (logMAR) 
VA at baseline was 0.22 and 0.25 at 6 months. 
Frequent diagnoses included idiopathic uveitis, 
sarcoid uveitis, and birdshot chorioretinopathy.

“We found that the OCT fluid index cor-
related moderately with the logMAR VA at all 
evaluations,” Chen said. “Worsening fluid index 
positively correlated with worsening VA (r = 0.4, 
P < 0.001).”

The total retinal leakage index on UWFFA 
also was correlated moderately with the log-
MAR VA at all visits. The worsening total retinal 
leakage index was correlated positively with 
worsening VA (r = 0.4, P < 0.001).

When the investigators focused on macular 
leakage at the 3-disc diameter on UWFFA, 
it was determined that leakage moderately 

correlated with logMAR VA as well (r=0.489, 
P<0.001).

“The highest correlation between the macular 
leakage in the central 3 disc diameters and the 
worsening logMAR VA was seen at baseline in 
patients with active uveitis (r = 0.617, P < .001), 
she said.

Taking a closer look at the visual function 
scores indicated that the total retinal leakage in-
dex was mildly correlated with the visual func-
tion at all visits. The higher total retinal leakage 
was negatively correlated with worsening visual 
function (r = –0.156, P = 0.015). Similarly, mac-
ular leakage in the central 3 disc diameters was 
mildly correlated with visual function. Greater 
macular leakage was correlated negatively with 
a lower VFQ score (r = –0.237, P = 0.0002).

Investigators found that the total retinal leak-
age was mildly correlated with the OCT fluid 
index. A greater total retinal leakage index was 
positively correlated with a greater fluid index 
(r = 0.272, P < 0.001). Macular leakage in the 
central 3 disc diameters was correlated mildly 
with the OCT fluid index. A greater percentage 
of macular leakage was positively correlated 
with a greater fluid index (r = 0.343, P < 0.001), 
Chen reported. 

Cindy Chen, BA
E: chenc5@ccf.org
This article is adapted from Chen’s presentation at 
the American Academy of Ophthalmology’s recent 
virtual annual meeting. Chen has no financial interest 
in this subject matter; the study was funded by 
Santen Inc. 

Reference
1. Ehlers JP, Wang K, Vasanji A, Hu M, Srivastava 
SK. Automated quantitative characterisation of 
retinal vascular leakage and microaneurysms in 
ultra-widefield fluorescein angiography. Br J Oph-
thalmol. 2017;101:696-699. doi:10.1136/bjophthal-
mol-2016-310047

VA and visual function go  
the way of ocular inflammation
Tool for quantifying measures may predict outcomes for patients
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Choroidal hypertransmission defects 
on en face OCT imaging predict 
geographic atrophy in patients 
By Lynda Charters; 
Reviewed by Philip Rosenfeld, MD, PhD

The detection of choroidal hypertransmission 
defects on en face optical coherence tomog-
raphy (OCT) images that measure 250 μm or 
larger were associated with the presence of 
nascent geographic atrophy (GA) and serve as 
a useful biomarker for the future formation of 
frank GA, according to Philip Rosenfeld, MD, 
PhD, is professor of ophthalmology, Bascom 
Palmer Eye Institute, University of Miami Miller 
School of Medicine. 

This recognition of hypertransmission 
defects on en face OCT emerged from a 
natural history study of patients with large 
drusen who underwent imaging with Spec-
tralis spectral-domain (SD) OCT (Heidelberg 
Engineering) and Cirrus SD-OCT (Carl Zeiss 
Meditec). The averaged B-scans from the 
Spectralis were used to grade for nascent 
GA and the en-face Cirrus images were used to 
grade for the hypertransmission defects with a 
greatest linear dimension exceeding 125 μm. 
These lesions were tracked for 36 months.  If 
the lesions could be be detected for the entire 
36 months, then they were considered per-
sistent. 

In this study,1 133 eyes of 68 patients imaged 
with  both  SD-OCT instruments were found to 
have 26 hyper-transmission defects in 19 eyes 
of 16 patients that fit the definition of per-
sistence.  The average greatest linear dimension 
of these persistent lesions was 287 μm. When 
using a cut-off of either 250 or 300 μm, they 
found that both sizes showed a similar power to 
discriminate between persistent and transient 
lesions, Rosenfeld reported. 

Lesions with a greatest linear dimension of 
250 microns or greater correlated with nascent 
GA in 157 eyes of 81 patients and a signifi-
cant association was found.1 Interestingly, he 

pointed out, that when there was discordance, 
such as when a hypertransmission defect was 
present without nascent GA, the hypertransmis-
sion defect was more likely to appear before 
the nascent GA. 

Natural history study
“Based on our observations, we believe that hy-
pertransmission defects are associated not only 
with nascent GA, but an even earlier stage of 
disease progression that eventually leads to GA.  
However, we needed proof that these defects 
led to GA,” he said.

Rosenfeld and his colleagues then conduct-
ed a natural history study to demonstrate the 
predictive power of hypertransmission defects. 
Swept-source OCT was used to image 182 eyes 
of 131 patients with intermediate age-related 
macular degeneration with at least 1 large 
drusen and no evidence of GA. The eyes were 
graded during follow-up for the appearance of 
persistent hypertransmission defects, GA, and 
nonexudative and exudative macular neovascu-
larization. 

At baseline, 29 eyes had a hyper-transmis-
sion defect of at least 250 μm and 32 eyes 
developed a hyper-transmission defect during 
follow-up. “All 61 eyes showed persistence or 
disease progression; 17 eyes developed GA and 
1 eye developed GA without a prior hypertrans-
mission defect, but this could be explained by 
the lack of follow-up visits for 9 months due to 
an illness,” he reported.

When determining the time to the develop-

ment of GA in all eyes, Rosenfeld found that at 
36 months, 14% of eyes with drusen developed 
GA from baseline. In the eyes with hypertrans-
mission defects, at 36 months, 48% of eyes 
developed GA, which represented a 40-fold 
increased risk of formation of GA.

In this study, the presence of persistent hy-
pertransmission defects indicated a higher risk 
of progression to GA. En face imaging was ad-
vantageous for early detection of hyper-trans-
mission images, and the technology provided 
much easier grading than averaged B scans. 

Rosenfeld stated that the same volumetric 
scan used to measure these hypertransmis-
sion defects can also be used to measure the 
drusen area and volume, choriocapillaris 
flow defects, formation of macular neovas-
cularization, and changes in choroidal vas-
cularity. An automated algorithm has been 
developed to detect these hypertransmission 
defects.
“Most consensus grading is done on highly 

averaged B scans. En face imaging facilitates 
early detection of hypertransmission defects," 
Rosenfeld concluded. "Persistent choroidal 
hyper-transmission defects of at least 250 μm 
in size can serve as a stand-alone precursor for 
the future formation of GA." 

Reference
1. Shi Y, Yang J, Feuer W, Gregori G, Rosenfeld PJ. 
Persistent hyper-transmission defects on en face 
OCT imaging as a stand-alone precursor for the 
future formation of geographic atrophy. Oph-
thalmol Retina. 2021; https://doi.org/10.1016/j.
oret.2021.02.004

Philip Rosenfeld, MD, PhD
E: prosenfeld@med.miami.edu
This article is adapted from Rosenfeld’s presenta-
tion at the Bascom Palmer Angiogenesis, Exudation 
and Degeneration 2021 virtual conference. He is a 
consultant to and receives research support from 
Carl Zeiss Meditec.

In this study, the presence of 
persistent hypertransmission 

defects indicated a higher risk of 
progression to GA.
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By Lynda Charters; 
Reviewed by Luk H. Vandenberghe, PhD

AAVCOVID, an experimental adeno-associated 
viral vector vaccine (AAV) developed for the 
coronavirus that causes COVID-19, is being 
developed by a consortium led by a Mass Eye 
and Ear research group in Boston. 

The gene-based vaccine is a novel applica-
tion built on the safe and well-established AAV 
technology that was first put to use in ophthal-
mology in voretigene neparvovec (Luxturna; 
Spark Therapeutics) used to treat biallelic 
RPE65-mediated inherited retinal disease.

A relevant question at this time in the 
COVID-19 pandemic concerns the continuing 
need for vaccines for COVID-19, given the 

approval of multiple effective vaccines in the 
US and worldwide.

The answer seems to be a resounding yes, 
according to Luk Vandenberghe, PhD, the 
Grousbeck Family Chair in Gene Therapy 
and associate professor of ophthalmology at 
Harvard Medical School, Boston, considering 
the emergence of variants in regions with 
high numbers of cases, the evolving safety 
profiles of the currently available vaccines, 
and the public’s preferences for and avoid-
ance of certain vaccines that limit acceptance 
of the vaccines needed to reach population 
immunity.

However, as he pointed out, the primary 
barriers to vaccine development are man-
ufacturing constraints particularly from a 

global perspective and getting the vaccines to 
patients in low- and middle-income countries, 
especially considering multiple-dose regimens 
and cold-chain requirements.

Novel platform 
The safe, commercially available AAV 
platform lends itself to use in vaccine tech-
nology, despite differing substantially from 
other vaccines in that it is not a therapeutic 
application but rather a prophylactic vaccine 
application. 

In the case of the vaccine under discussion, 
a unique vaccine-specific AAV technolo-
gy that Vandenberghe helped develop, ie, 
AAVrh32.33, was used. He explained that 
“after an intramuscular injection in mice, 

AAVCOVID Vaccine
A combination of factors harnessing COVID-19

The primary 
barriers to 
COVID-19 vaccine 
development are 
manufacturing 
constraints.
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instead of gene therapy stable expression, we 
saw waning self-limiting expression that was 
characterized by local inflammation toward 
the antigen at the injection site."

Another factor was that there was no rele-
vant preexisting immunity to AAVrh32.33. 

“AAVrh32.33 is unique because most AVs have 
a significant level of preexisting immunity in 
human populations,” Vandenberghe explained.

When he and his colleagues combined these 
factors in a vaccine to target a variety of anti-
gens, they showed in mice and monkeys that a 
single dose of rh32.33 elicited potent immuno-
genicity to an encoded antigen that was highly 
durable in the animal models.

Addressing the pandemic
Vandenberghe and his colleagues resurrected 
rh32.33 early in 2020 and developed 9 vaccine 
candidates, all of which included the Wuhan 
spike of the SARS-CoV-2 and as an antigen 
and the critical receptor-binding domain in a 
variety of combinations and contexts.1 The in-
vestigators ultimately focused on 2 candidates, 
AAVCOVID19-1 (AC1) and -3 (AC3), the first 
of which is analogous to the spike antigen in 

most of the gene-based vaccines. The second 
is the secreted S1 portion of the spike protein, 
Vandenberghe explained.

When testing in mice and nonhuman pri-
mates, the investigators demonstrated potent 
induction of humoral and cellular immuno-
genicity from 1 dose and durable neutralizing 
responses at peak for at least 8 months in 
nonhuman primates. When 2 different doses of 
the 2 candidates were compared head to head 
in an 18-month durability study, over time AC1 
showed clear superiority. In another study, a 
viral challenge in nonhuman primates was 
conducted to determine if the immunogenicity 
seen in the previous studies translated to pro-
tection against exposure to SARS-CoV-2, which 
it did compared with nonimmunized controls. 

Manufacturing
After the efficacy of the vaccine was demon-
strated, manufacturing was the next challenge. 
The investigators considered whether it could 
be manufactured based on the presence of ex-
isting manufacturing industrial processes. They 
partnered with Novartis Gene Therapies and 
the company produced clinical grade material 

in high yields and with high consistency; the 
results led to the belief that the vaccine could 
be scaled to large commercial manufacturing, 
he explained. Importantly, the vaccine could be 
stored and it remained stable at room tempera-
ture for 1 month. 

“We believe that this vaccine has a unique 
combination of attributes that may make it 
more relevant to the feasibility of global immu-
nization campaigns,” Vandenberghe said.

The work continues with continued optimi-
zation of the platform with the goal of achiev-
ing dose reduction. The emerging COVID-19 
variants are also being considered regarding 
cross-reactivity of the AC1 vaccine and the 
fabrication of variant vaccines. Vandenberghe 
noted that because of the high safety bar for 
novel preventive vaccine platforms, safety stud-
ies are ongoing, as are regulatory discussions to 
move the vaccine to the clinical level. 

Luk H. Vandenberghe, PhD
E: luk_vandenberghe@meei.harvard.edu
This article was adapted from Vandenberghe’s 
presentation at the Association for Research in 
Vision and Ophthalmology 2021 virtual annual 
meeting. Vandenberghe is a consultant to Novartis 
Gene Therapies and Albamunity. He hold patents for 
AAVCOVID and various AAV and adeno gene ther-
apy and vaccine technologies for which he receives 
royalties from the University of Pennsylvania and 
Mass General Brigham. This program is supported 
by Albamunity, Novartis, the Bill & Melinda Gates 
Foundation, FastGrant, and Harvard Medical School 
MassCPR.
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"We believe that this vaccine 
has a unique combination of 
attributes that may make it more 
relevant to the feasibility of global 
immunization campaigns." 
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discuss their research. (Image 
courtesy of John Earle Photography)



The next generation of ZEPTO® helps enhance effective lens positioning by producing 
precise and strong capsulotomies with a 360° IOL overlap.1

Imprecision in cataract surgery can lead to negative consequences, 
including compromised IOL positioning.2 Take precision to a new 
level with ZEPTO® and create visual axis–aligned capsulotomies 
that overlap completely with IOLs to promote effective lens 
positioning.1,2 It helps reduce variables that influence surgical 
outcomes and streamlines your workflow.1- 3

Scan this QR code to request more  information 
from a Centricity Vision  representative.

REFERENCES: 1. Ifantides C, Lee J, Rouweyha R, Vital M, Sretavan D. Precision pulse capsulotomy: performance metrics and utility in 

routine and complex cases. J Cataract Refract Surg. 2020 Nov;46(11):1522-1529. 2. Thompson V. Streamlined method for anchoring 

cataract surgery and intraocular lens centration on the patient’s visual axis. J Cataract Refract Surg. 2018 May;44(5):528-533.

3. Gundersen K, Potvin R. Clinical results after precision pulse capsulotomy. Clin Ophthalmol. 2020 Dec;14:4533-4540. © 2021 CENTRICITY VISION, INC. ‐ ALL RIGHTS RESERVED. | 13844, Rev A

IF IMPRECISION HAS THIS EFFECT ON YOU,

IMAGINE ITS EFFECT ON LENS PLACEMENT.

FEEL THE SATISFACTION OF PRECISION

https://www.zeptozone.com


14 Cutting-edge AdvancementsJuly 15, 2021 

special report
L E A D I N G  R E S E A R C H  I N  
G E N E  &  C E L L  T H E R A PY

By Lynda Charters;  
Reviewed by Erin R. Burnight, PhD

The latest research in the area of clustered 
regularly interspaced short palindromic 
repeats (CRISPR) technology may provide a 
paradigm to accelerate the development of 
CRISPR–associated protein 9 (CRISPR-Cas9) 
therapies to correct patient-derived induced 
pluripotent stem cells in inherited retinal 
dystrophies, according to Erin Burnight, PhD, 
associate research scientist in the Department 
of Ophthalmology and Visual Sciences at the 
University of Iowa Carver College of Medicine 
in Iowa City.

Although the ability to select for correct-
ed disease-causing variants is effective in 
establishing disease models and developing 
cell therapies for inherited retinal diseases, 
there is a shortcoming, Burnight said: In some 
cases, placement of the selection cassette can 
interfere with the expression from the targeted 
locus. 

In light of this, she and her colleagues 
theorized that they could address this interfer-
ence at the intended locus using a cotargeting 
strategy that would delivering CRISPR-Cas9 
reagents to 2 locations. One targeted the 
locus of interest; the second, a separate locus. 
“Thus, this approach produced a cotargeting 
strategy using the adeno-associated virus 
vector [AAVS1] safe harbor site as the selection 
locus,” she said.

How they did it
The investigators reported that they made a 
plasmid carrying a Streptococcus pyogenes 
Cas9 expression cassette and single-guide RNA 
expression cassettes that targeted the locus of 

interest and the AAVS1 site. Five sites in total 
were targeted: CRX, GRK1, VSX2, USH2A, 
and CEP290. 

The CRISPR-Cas9 expression plasmid, a do-
nor template carrying homologous sequence 
to the locus of interest, and a donor template 
carrying a puromycin selection cassette 
flanked by AAVS1 homology sequence were 
delivered to human cells via cationic lipid 
transfection and cultured under puromycin 
selection for 10 to 14 days. Genomic DNA 
was isolated from puromycin-resistant clones 
and screened for modification at the locus of 
interest via polymerase chain reaction.

The investigators successfully cotargeted the 
5 sites, and the efficiency of the cotargeting 
effort varied by locus, Burnight said. 

“We cloned and screened single-guide RNAs 

targeting at the 5 loci. We achieved successful 
cotargeting at all 5 loci as revealed by ampli-
fication of donor-target junctions and RFLP 
[restriction fragment length polymorphism] 
analysis,” she said. “The clonal analysis at 
CRX, GRK1, and VSX2 showed cotargeting 
in 5%, 20%, and 35% of puromycin-resistant 
clones, respectively.”

The investigators concluded that their 
results may provide a paradigm to develop 
CRISPR-Cas9 treatments for inherited retinal 
dystrophies.   

Erin R. Burnight, PhD
E: erin-burnight@uiowa.edu
This article is adapted from Burnight’s presentation 
at the Association for Research in Vision and Oph-
thalmology 2021 virtual annual meeting. She has no 
financial interest in this subject matter.

CRISPR technology 
A hot topic in gene therapy

Cotargeted therapy could help combat inherited retinal diseases
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device technology

By Lynda Charters; 
Reviewed by Koray Kavakli, MS, 
and Hakan Urey, PhD

A holographic vision simulator device 
designed for patients with cataracts 
will allow them to experience pre-
operatively the best-corrected vision 
that can be obtained after the cataract 
extraction. 

Technologies such as retinoscopy, 
aberrometry, optical coherence tomog-
raphy, and biometry are available for 
diagnosing cataracts; however, their 
performance preoperatively cannot 
predict the postoperative visual acuity, 
they cannot correct aberrations, and 
they are limited to static pinhole exit 
pupils. 

“Holography is considered the 
ultimate display technology that can 
offer natural 3-dimensional vision with 
all required focus and depth cues,” 
said Koray Kavakli, MS, a student, 
and Hakan Urey, PhD, a professor of 
electrical engineering, both from the 
Department of Electrical Engineer-
ing and the Translational Medicine 
Research Center at Koc University in 
Istanbul, Istanbul, Turkey.

Holography, Kavakli pointed out, is 
the only technology that can digitally control 
the phase, size, and shape of a light beam en-
tering the pupil. In this study, the 10 patients 
with varying degrees of cataracts underwent 
ocular examinations before the simulator was 
tested. They wore the holographic vision simu-
lator on their heads during the experiments. 

The holographic screens detect solid noncat-
aractous areas in millimeter-level accuracy on 
the crystalline lens by directing a light beam 

that shapes the exit pupil by using the pupil 
tracking. The simulated vision the patients 
achieve, said Kavakli, facilitates their choice 
of different IOL options offered preoperatively 
and correction of any refractive errors. 

Results
“All patients had better visual acuity when 
tested in our holographic simulator com-
pared to the conventional eye examination,” 

Kavakli said. “Patients without retina 
diseases exhibited 20/40 vision, 
whereas the patients with age-related 
macular degeneration or glaucoma 
had 20/70 vision.”

Based on the results, the investiga-
tors concluded that the vision simula-
tor can predict the patients’ postopera-
tive visual acuity before they undergo 
cataract surgery. 

“Our augmented-reality display de-
vice overperforms the existing vision 
simulators,” they commented. “This 
device also can be used for matching 
the right patient to the right choice 
of intraocular lenses, such as trifocal, 
monofocal, or extended depth-of-focus 
IOLs.” 

The investigators also noted that the 
technology can be used with corneal 
diseases such as keratoconus that can-
not be corrected with contact lenses 
and require surgery. 

Koray Kavakli, MS
E: kkavakli@ku.edu.tr
This article is adapted from Kavakli’s pre-
sentation at the Association for Research 
in Vision and Ophthalmology 2021 Annual 
Meeting. He has no financial interest in this 
subject matter.

Hakan Urey, PhD
E: hurey@ku.edu.tr
Urey has no financial interest in this subject matter.

Vision simulator provides preoperative 
glimpse at postoperative eyesight
Holographic technology offers after-surgery glimpse for surgeons, patients

The holographic vision simulator device can be used 
for matching the right patient to the right choice of 
intraocular lens. (Images courtesy of Hakan Urey, PhD)
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practice 
management

By Keith A. Reynolds

With ransomware attacks continu-
ing to grab headlines nationwide, 
businesses are working to head 
off the potential threat of such an 
incursion.   

With the FBI reporting a new 
ransomware attack occurring 
every 11 seconds, it is expected 
that the losses connected to them 
could reach $20 billion this year. 
Ophthalmology practices, like any 
business, can fall victim to these 
attacks. 

In a report titled Ransom-
ware: The True Cost to Business, 
Cybereason zeroes in on the risks 
businesses face from these attacks, 
which can extend beyond dollars 
and cents.

Of the 1263 respondents, 66 
percent reported that their organi-
zation suffered financial losses due 
to a ransomware attack. According 
to survey responses, the size of the 
business has very little impact on 
revenue loss. 

According to the report, 81 
percent of organizations are 

highly or very concerned 
about the risk of a ran-

somware attack while 
73 percent have a 

specific plan or policy in place to 
manage an attack. Only 42 percent 
believe they have the right people 
in place to get the job done should 
an attack occurs.

The impact from an attack can 
include loss of revenue, and a 
negative impact on your brand or 
practice’s reputation. 

Some of the key findings of the 
report include:

 66 percent of organizations re-
ported significant revenue loss 
after the ransomware attack

 35 percent of businesses which 
paid a ransom paid between 
$350,000 and $1.4 million and 
7 percent of ransoms paid were 
greater than $1.4 million

 53 percent of victim organi-
zations claim their brand and 
reputation were damaged by 
the attack

 29 percent say they were forced 
to layoff employees due to 
financial pressures brought on 
by a ransomware attack

 26 percent of businesses were 
forced to close down opera-
tions entirely for some period 
of time due to a ransomware 
attack

Moreover, the report indicated 
that of the businesses that paid 
a ransom, 80 percent were the 
victims of another attack, while 
46 percent of those who paid 
ransoms regained access to their 
data only to find that some or all 
of it was corrupted.

“Paying a ransom demand does 
not guarantee a successful recov-
ery, does not prevent the attackers 
from hitting the victim organiza-
tion again, as exemplified in these 
research results, and in the end 
only exacerbates the problem by 
encouraging more attacks,” the 
report’s authors wrote. “Getting in 
front of the threat by adopting a 
prevention-first strategy for early 
detection will allow organizations 
to stop disruptive ransomware 
before they can hurt the business.”

The FBI reported an increase 
of more than 225% in total losses 
from ransomware in the United 
States in 2020 alone. 

Dealing with the aftermath of a 
ransomware attack is complicated 
and costly, and can prove to be a 
serious blow to any ophthalmolo-
gy practice, sometimes resulting 
in unplanned workforce reduc-
tions, and even closure of the 
business altogether. 

Ransomware attacks 
pose threat to practices
Losses connected to computer threats could top 
$20 billion in 2021
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gene therapy

By Mark S. Milner, MD; 
Special to Ophthalmology Times®

Amidst the changing limitations placed on us 
by COVID-19 and the pressure to limit in-of-
fice patient visits, patients with severe ocular 
surface conditions continue to need our help. 
Neurotrophic keratitis, persistent epithelial 
defects, recurrent erosion syndromes, stem 
cell dysfunction, corneal ulcers, and mod-
erate to severe dry eye disease with corneal 
inflammation all require a physician’s care. 
Because these emergent cases can spiral 
downward very quickly, we cannot just have 
a telemedicine visit and push back in-person 
exams for months—we need to see these 
patients in the office.

Cryopreserved amniotic membrane (CAM; 
Prokera; Bio-Tissue, Inc), a therapy I have 
used for patients with ocular surface defects 
for years, may have even more value in this 

environment: CAM lasts longer on 
the eye, decreasing 

the need for 

repeat office visits, and is often covered by 
insurance. When we are choosing between 
dehydrated amniotic membrane or CAM, the 
indications are a good place to start. Both are 
FDA approved for wound covering, but only 
CAM has been approved for its antiangio-
genesis, antiscarring, and anti-inflammatory 
effects. These effects support our COVID-19 
environment goals for effective healing and 
limited recurrence.

CAM in the COVID-19 environment
CAM has several advantages over other 
therapies for many corneal defects, and those 
advantages are particularly important now 
during the COVID-19 pandemic. First, 
CAM carries less risk of hypoxia 
compared to dehydrated amniot-
ic membrane, which requires a 
bandage contact lens that should be 
removed in 2 to 3 days to mitigate 
the risk of infection. CAM is placed 
using an integrated ring that can stay 
on the eye a little longer, possibly 
allowing us to space out the visits with lower 
risk of hypoxia. 

CAM’s second advantage is its potential 
ability to regenerate nerves and improve cor-
neal sensation.1,2 If we can regenerate corneal 
nerves and corneal sensation improves, the 
eye benefits from the protective mechanisms 
of blinking, tearing, and epithelial healing. 
As a result, the ocular surface is in a healthier 

state and there is less chance that the 
same problem will reoccur, poten-
tially limiting the need to see the 

patient again weeks or months later. Although 
it seems evident that COVID-19 is not going 
away anytime soon, patients with neurotroph-
ic corneas or moderate dry eye disease, for 
example, may enjoy prolonged benefits from 
healing and restored ocular sensation, limiting 
the need to come back to the office. 

For the treatment of stage 3 neurotrophic 
keratitis, a 2-layer CAM may prove to be an ex-
cellent choice because as the first membrane 
dissolves, the second layer on the eye provides 
prolonged coverage. 

Based on several studies, the effects of one 
application of CAM can last 3 to 9 months 
or more.1-3 Some patients with neurotrophic 

corneas may benefit from the addition of 
cenegermin (Oxervate, Dompé US Inc) 
to promote nerve regeneration.

Additionally, for certain conditions 
in the acute phase, like Stevens-John-

son syndrome, chemical injuries, or 
toxic epidermal necrolysis, in addi-
tion to the persistent defects, there is 
also the risk of conjunctival scarring. 

Using CAM with the plastic ring delivery 
system helps prevent symblepharon as well 
as promotes healing of the ocular surface. An 
amniotic membrane alone or with a bandage 
contact lens does not provide this symbleph-
aron ring.

Regenerative healing
The reason that CAM is so effective for per-
sistent ocular surface defects is that it not only 
provides a covering, but it also delivers what 
I call the “fetal complex” of heavy chain-hyal-

The benefits of cryopreserved        
amniotic membrane during COVID-19 
CAM’s regenerative healing means long-term relief and fewer visits to clinic

Mark S. Milner, MD

lo
tn

om
 @

st
oc

k.
ad

ob
e.

co
m

; R
ED

PI
XE

L@
st

oc
k.

ad
ob

e.
co

m



19OphthalmologyTimes.com July 15, 2021 

gene therapy

uronic acid/pentraxin 3 complex. 
All of these substances are found in 
inflammatory cascades in the body, 
but they’re only found together in 
fetal tissue and in placenta. In com-
bination, this complex promotes 
regenerative healing.

The body’s natural response 
(adult healing) to an environmental 
insult is to form a scar, protecting 
the injury from additional prob-
lems caused by the environment, 
such as infection. In regenerative 
healing, the goal is to return the 
tissue to its original state, promoting 
healing and preventing scar tissue 
and angiogenesis. Cryopreservation 
conserves the fetal complex, but it 
may be lost in dehydration.4 It is 
the healing ability of this complex 
that sets CAM apart and makes it a 
good option for many ocular surface 
diseases.

An Accessible Choice
A final plus for CAM in the 
COVID-19 era is its potential 
financial benefit to patients. Some 
patients have lost their jobs or feel 
less financially secure. As a result, 
they may be even more reluctant to 
spend money on multiple medi-
cations. CAM is covered by most 
insurances. If a physician can 

eliminate the need 
for some of the 
medications, that 

would be a clear benefit. With few-
er medications, patients’ treatment 
adherence would likely improve 
as well.

As we move through this crisis 
and beyond, we will continue to 
appreciate the benefits of CAM for 
these patients to improve corneal 
healing and their quality of life. 

Mark S. Milner, MD
P: 561-630-7120
Milner is the director of cornea at 
Goldman Eye in Palm Beach Gardens, 
Florida, and an associate clinical          
professor of ophthalmology at Yale 
School of Medicine.
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Addressing GA by downregulating 
overactive complement system
GT005 designed to induce local production of recombinant complement factor I

By Lynda Charters; 
Reviewed by Nadia Waheed, MD, MPH

The interim data from the FOCUS trial 
(NCT03846193), a first-in-human phase 1/2 
gene therapy study, showed that GT005 (Gyro-
scope Therapeutics Limited), an investigation-
al gene therapy, is well tolerated in patients 
with geographic atrophy (GA) secondary to 
age-related macular degeneration (AMD). 

GT005 is designed to induce local produc-
tion of recombinant complement factor I (CFI). 

Following administration of GT005, most 
patients had increases of the vitreous CFI 
levels, with an average increase of 146% 
compared to baseline. CFI is believed to be 
instrumental in downregulating the overactive 
complement system, a driver of the disease, 
according to Nadia Waheed, MD, MPH, an 
assistant professor of ophthalmology at Tufts 
Medical School, Tufts New England Eye Cen-
ter, Boston, Massachusetts, and chief medical 
officer of Gyroscope Therapeutics. 

The study was able to demonstrate that, 
in addition to the increased CFI levels, there 
was also a sustained decrease in Ba and C3, 
proteins associated with complement overacti-
vation that lead to inflammation and disease.

“Uncontrolled accumulation of C3b results 
in an imbalance between the amplification 
cycle and the downregulation loop,” Waheed 
said. “The introduction of CFI restores the bal-
ance between the 2 cycles by downregulating 
the amplification pathway and sequestering 
C3, making CFI well suited for gene therapy.”

The trial
Three doses of GT005, a recombinant ade-
no-associated virus type 2-based investiga-
tional gene therapy, are being evaluated in 
patients in the FOCUS trial using transvitreal 
subretinal delivery in cohorts 1 to 4 and using 
subretinal delivery via the Orbit (Gyroscope 

Therapeutics) subretinal delivery system in 
cohorts 5 to 7.

Waheed reported results from patients in 
cohorts 1 to 4. Safety data were available for 
19 patients; biomarker data were available 
from 10 patients from whom at least 2 bio-
marker samples were collected and analyzed.

The 3 doses were generally well tolerated 
and there was no evidence of inflammation 
related to the treatment. Choroidal neovas-
cularization developed in 1 eye and was 
treated successfully with anti-VEGF. Twelve 
adverse events, mostly mild, were related 
to the surgical procedure. Two patients had 
transient increases in intraocular pressure that 
subsequently resolved. There were no serious 
adverse events reported related to the gene 
therapy or the surgical procedure.

The visual acuity was monitored as a safety 
parameter and it was preserved out to 48 
weeks in the treated eyes. 

The study patients underwent vitrectomy, 
which provided the opportunity to evalu-
ate vitreous samples for protein biomarker 
(CFI, Ba and C3 breakdown product) data at 
baseline and various time points to evaluate 
whether the gene therapy was performing as 
intended. Waheed offered details on the CFI 
levels in the dose-escalation groups. 

“We saw notable elevations of CFI levels in 
all of the dose groups,” she explained. “There 
was a substantial increase in the CFI levels in 
all patients except 1.”

She said the response appeared to be dura-
ble over time in the 6- and 12-month samples 
obtained. One patient had= 84-week data 
showing a sustained increase in CFI levels 
with the lowest dose. 

The hope is that increasing CFI production 
will dampen the overactivity of the system 
and reduce inflammation. Previously pub-
lished data suggested that a 40% to 50% 
dampening of the pathways could reduce 

risk for these patients.\Early data from the 
FOCUS trial showed 41% and 42% respective 
reductions in Ba and C3 breakdown products. 
This effect lasted out to the last samples taken 
at 24 to 56 weeks, which suggests treatment 
durability.

Two randomized controlled phase 2 studies 
of GT005 are ongoing. One of the studies, EX-
PLORE (NCT04437368), is evaluating patients 
with GA with a rare variant in the CFI gene. 
The other study, HORIZON (NCT04566445), is 
evaluating a broad cohort of GA patients who 
do not carry the CFI variant.

According to Waheed, complement overac-
tivation has been implicated in the pathogen-
esis of AMD. 

“CFI is a natural downregulator of the com-
plement system and GT005 is an investigation-
al gene therapy designed to induce expression 
of CFI after delivery to the subretinal space,” 
she concluded.

To date, all doses of GT005 have been well 
tolerated in the phase 1/2 trial in patients with 
GA. The early data showed that most patients 
had increases in the CFI levels and downstream 
modulation of complement biomarkers. 

Nadia Waheed, MD, MPH
E: nadiakwaheed@gmail.com
This article is adapted from Waheed’s presentation 
at the Bascom Palmer Angiogenesis, Exudation, 
and Degeneration virtual conference. Waheed is 
the chief medical officer for Gyroscope Therapeu-
tics Limited, the company that sponsored the study 
under discussion. 

TAKE-HOME: According to investigators, 
early data showed that most patients 
had increases in the CFI levels 
and downstream modulation of 
complement biomarkers.



INDICATION
ReSure Sealant is indicated for intraoperative management of clear 
corneal incisions (up to 3.5mm) with a demonstrated wound leak for 
which a temporary dry surface can be achieved, in order to prevent 
postoperative fluid egress from such incisions following cataract 
surgery with intraocular lens (IOL) placement in adults.

IMPORTANT SAFETY INFORMATION
WARNINGS
ReSure Sealant should not be used on actively leaking incisions in 
which a temporary dry ocular surface cannot be achieved.

Do not use in patients who are allergic to FD&C Blue #1.

PRECAUTIONS
ReSure Sealant is for single-use only; discard open and unused 
product. Use within 30 minutes of removing the mixing tray from 
foil pouch.

Prior to application, ensure incision site is not actively leaking; 
remove any standing moisture from the surrounding ocular surface 
and incision and ensure the site is dry. 

Prophylactic use of ReSure Sealant on corneal incisions without 
intraoperative leakage was not evaluated in the clinical study.

ReSure Sealant will not replace the need for sutures in certain 
circumstances, including the need for long-term mechanical 
support to the incision.

ADVERSE REACTIONS
The most commonly reported (≥1%) ocular adverse events that 
occurred in patients treated with ReSure Sealant in the pivotal 
trial included: worsening best corrected visual acuity (7%), increase 
in intraocular pressure (5%), corneal astigmatism (3%), eye pain 
(3%), posterior vitreous detachment (2%), and anterior chamber 
inflammation (1%).

Please see full Instructions for Use on the website at: 
https://www.resuresealant.com/IFU.
*As shown in a prospective, randomized, parallel-arm, controlled, multi center 
(24 US clinical practices) subject-masked study with 488 (305 ReSure Sealant 
and 183 suture) eyes undergoing uncomplicated unilateral clear corneal 
cataract surgery with phacoemulsification and implantation of an IOL.

WHEN A FINISHING 
TOUCH IS NEEDED

WOUND SEALANT FOR CATARACT CASES

References: 1. Masket S, et al. J Cataract Refract Surg. 2014;40(12):2057-2066.
2. ReSure Sealant [Instructions For Use]. Bedford, MA: Ocular Therapeutix, Inc; LCN 80-1004-011 Rev C.

© 2021 ReSure is a registered trademark of Ocular 
Therapeutix, Inc. All rights reserved. PP-US-RS-0020

ReSure Sealant was superior to a suture for preventing fluid egress in 
eyes with a demonstrated wound leak following cataract surgery.1,2 *

www.ReSureSealant.com

http://www.resuresealant.com
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The use of intravitreal anti-VEGF injections are 
the standard of care for the treatment of common 
retinal diseases. These include neovascular 
age-related macular degeneration, retinal vein 
occlusion, and diabetic macular edema. 

Although anti-VEGF medications have 
excellent safety profiles, acute bacterial endoph-
thalmitis remains an uncommon but potentially 
devastating complication. Multiple studies have 
evaluated procedure-related risk factors associat-
ed with postinjection endophthalmitis. Patients 
taking immunosuppressive medications have an 
increased risk for endogenous endophthalmitis. 

Purpose
To evaluate the effect of systemic immunosup-
pression on the rates and outcomes of endoph-
thalmitis after intravitreal anti-VEGF injections.

Design
A retrospective, single-center, comparative 
cohort study.

Methods
All eyes receiving intravitreal anti-VEGF 
(bevacizumab, ranibizumab, and aflibercept) 
injections from January 1, 2016 to September 
1, 2019 were included in this study. The trial 

investigators used billing records and endoph-
thalmitis logs to identify patients who devel-
oped endophthalmitis following the injections. 
They reviewed the charts of all patients who 
were treated for endophthalmitis, and con-
firmed the diagnosis. 

Endophthalmitis was defined as patients 
who presented with a clinical suspicion that 
was high enough to warrant either intravitre-
al antibiotic injection with vitreous/aqueous 
tap or pars plana vitrectomy with injection of 
antibiotics.

The investigators divided the cases into an 
“immunosuppression” group and a “no immuno-
suppression” group. They defined the immuno-
suppression group as any patient taking sys-
temic medication from the following classes at 
the time of intravitreal injection: corticosteroids, 
alkylating agents, antimetabolites, calcineurin 
inhibitors, mammalian target of rapamycin 
(mTOR) inhibitors, biologics, monoclonal anti-
bodies, and chemotherapeutic medications. 

The primary outcome measure was the rate 
of endophthalmitis in the immunosuppression 
group and no immunosuppression group. 
Secondary outcome measures included visual 
acuity (VA) outcomes and microbiologic flora in 
both groups. 

Results
Of 269,047 intravitreal injections administered 
over the study period, 1300 (0.48%) patients were 
taking a systemic immunosuppressive medica-
tion at the time of the causative injection. Five of 
1300 (0.38%; 1 in 260 injections) cases of endoph-
thalmitis occurred in the immunosuppression 
group, and 100 of 269,047 (0.037%; 1 in 2690 
injections) cases occurred in the no immunosup-
pression group (odds ratio, 9.86; 95% CI, 4.0-24.2; 
P < .001). 

Of the 5 cases of presumed endophthalmitis in 
the immunosuppression group, 4 patients were 
taking oral prednisone and 1 patient was taking 
mycophenolate mofetil at the causative injection. 
Three of 5 (60%) eyes in the immunosuppression 
group were culture positive compared with 32 
of 74 (43%) cases in the no immunosuppression 
group (P = .650). 

Patients with presumed endophthalmitis pre-
sented a mean (SD) 2.8 (1.9) days after injection 
in the immunosuppression group compared 
with 5.3 (5.4) days in the no immunosuppression 
group (difference, 2.51 days; 95% CI, 0.15-4.87; 
P = .040). Mean (SD) logMAR (Snellen equivalent) 
VA at endophthalmitis presentation was 2.11 
(1.2; approximately 20/2500) in the immuno-
suppression group vs 1.8 (0.91; approximately 
20/1260) in the no immunosuppression group 
(P = .465). At 6 months after endophthalmitis 
treatment, mean (SD) logMAR VA was 1.22 (1.3; 
approximately 20/330) for the immunosuppres-
sion group compared with 0.96 (0.93; approxi-
mately 20/180) for the no immunosuppression 
group (adjusted difference, 0.253; 95% CI, –0.99 
to 0.48), P = .494).

Conclusion
Patients taking systemic immunosuppressive 
medications undergoing intravitreal injections 
may be at increased risk of postinjection en-
dophthalmitis and may have earlier symptom 
onset. However, visual outcomes were similar 
between the 2 groups 6 months after endoph-
thalmitis treatment. 

Samir N. Patel, MD
P: 215-928-3000
Patel is affiliated with Wills Eye Hospital, Mid 
Atlantic Retina and Thomas Jefferson University 
in Philadelphia, Pennsylvania. He has no financial 
disclosures related to this topic. 

Focusing on 
postinjection 
endophthalmitis 
Systemic immunosuppression may prevent 
devastating complication in patients  
By Samir N. Patel, MD; Special to Ophthalmology Times®

Editor's Note: The Ophthalmology Times® Research Scholar Honoree Program is dedicated to 
the education of retina fellows and residents by providing a unique opportunity for fellows 
and residents to share notable research and challenging cases with their peers and men-
tors. The program is supported by an unrestricted grant from Regeneron Pharmaceuticals.
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By Cynthia Matossian, MD, FACS; 
Special to Ophthalmology Times®

Worldwide, there are 1.8 billion presbyopes, 
many of whom have inadequate vision cor-
rection.1 The large US millennial population, 
estimated to be 72 million individuals, begins 
turning 40 this year, adding millions more 
presbyopes to the mix over the next 15 years.2 

It is important that we recognize the impact 
presbyopia has on patients’ lives. As ophthal-
mologists, we know this ubiquitous condition 
doesn’t threaten ocular health, so it is easy 
to be dismissive. Our patients find it tremen-
dously frustrating. In a recent market research 
study in which 1000 presbyopic adults ages 40 
to 80 were surveyed, 60% ranked the loss of 
near vision as one of the age-related ailments 
that has the greatest impact on quality of life—
ahead of hearing loss, arthritis, dry eye, and 
other conditions.3  

For emmetropes, presbyopia can be par-
ticularly incapacitating, because they have 
never experienced vision problems. Suddenly, 
their ability to use a computer, read price tags, 
present on a Zoom call, and even enjoy dining 
out is negatively affected. The most common 
solution, OTC reading glasses, always seems 
to be in another room or left in the car when 
needed. My presbyopic patients tell me that 
reading glasses feel like a scarlet letter, an-
nouncing their age to the world.   

Even under ideal circumstances, progres-
sive glasses with the reading segment at the 
bottom of the prescription lens force patients 
to bob their heads or tuck their chins to bring 
the object they are viewing into the clear zone. 
Wearing readers (or bifocals or progressives, 
for that matter) also increases the risk of falls.4 
This is particularly the case in later presby-
opia, when the higher add power can blur 

steps or curbs on a downward gaze. Addition-
ally, spectacle multifocality impairs edge-con-
trast sensitivity and depth perception.4  

It is very good news that eye drops intended 
to treat presbyopia are being developed and 
expected to begin entering the US market as 
early as this year (Table). As we consider how 
these drops might affect patients and practices 
in the future, this is a good time to evaluate 
what patients need and expect from a topical 
solution to presbyopia.

Patient expectations
In the market research survey, there were 
high levels of interest in presbyopia-correct-
ing drops across all age groups, genders, and 
income levels. I see this in my own patients. 
When I mention that drops might be an option 
for them in the future, their eyes light up 
immediately.   

When asked about the most important 
features of a presbyopia drop, 96% of the 

surveyrespondents cited long duration. Essen-
tially, they wanted it to last as long as possible 
throughout the day. We know patients do not 
like instilling drops midday for dry eye or 
glaucoma, and this will likely be no different. 
Patients do not want to have to have to plan 
to bring drops with them and then stop what 
they are doing to instill them. When asked 
more specifically about how long they want 
the drops to work, 73% of survey respondents 
said they prefer a duration of at least 7 hours 
(Figure on Page 24).  

Also of great importance to the survey 
respondents was that the drops work as well 
as their glasses or contacts, with 94% ranking 
this highly. A large majority of respondents 
(83%) also felt it is important for adverse 
effects to be mild or infrequent.  

As someone passionate about ocular surface 
care, I believe a major consideration in pre-
scribing will be the presence of preservatives 
in these presbyopia-correcting drops that can 

Expectations are on rise for  
presbyopia-correcting therapeutic
Patients can try different drops and dosing schedules to improve outcomes

Company
Drop & 
development stage Active ingredient(s)

Combination-
agent pupil 
modulation

Ocuphire Pharma Nyxol
Phase 2

Pilocarpine, phentolamine 
0.75% or phentolamine 
mesylate 1.0%

Visus Therapeutics VTI-001• Brimochol
Phase 2

Carbachol, brimonidine 
tartrate

Single-
agent pupil 
modulation

Allergan/AbbVie AGN-190584
NDA submitted

Pilocarpine 1.25%

Eyenovia/B+L MicroLine
Phase 3

Pilocarpine 1% or 2%

Orasis 
Pharmaceuticals

CSF-1 • PresbiDrops
Phase 3

Pilocarpine

Lens 
alteration

Novartis UNR844
Phase 2

Lipoic acid choline ester 
chloride

TABLE 

TOPICAL PRESBYOPIA THERAPIES IN THE FDA APPROVAL PIPELINE
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negatively impact the ocular surface. There is 
significant overlap between presbyopia and 
dry eye, because both increase in prevalence 
with age. Preservatives like benzalkonium 
chloride (BAK) interfere with the health of the 
epithelial microvilli, disrupting tear film ho-
meostasis and exacerbating preexisting ocular 
surface issues. Given that we know patients 
want presbyopia drops to last all day, I believe 
a longer-duration drop will have a better safe-
ty profile because patients would use it just 
once a day, rather than increasing their BAK 
or other preservative exposure with multiple 
doses per day. Preservative-free options will 
be ideal.

Target candidates
Emmetropes will be the first group of people 
to whom I will offer presbyopia-correcting 
drops because they have never worn glasses 
and do not perceive glasses as part of their 
persona. About half of people in the key de-
mographic segment for presbyopia-correcting 
drops (ages 40 to 59) are emmetropes.5 I would 
include post-LASIK emmetropes in this initial 
group. They have already made a significant 
investment in their eyes specifically to avoid 
wearing spectacles.  

The second group I would offer drops to 
would be low to moderate hyperopes. These 
patients are already wearing glasses and 
sometimes struggle with overmagnification 
from a near add, so reducing their dependen-
cy on glasses will be a big benefit. By contrast, 
low myopes in the –1.50 to –3.00 range likely 
will be the least interested in presbyopia-cor-
recting drops because they can just remove 
their glasses for near vision. 

The third major group I see benefitting 
from presbyopia-correcting drops are pseu-
dophakes who had surgery before all the 
advanced multifocal and EDOF IOLs became 
available or who opted for monofocal IOLs 
and still need reading glasses. Pseu-
dophakes were more likely than phakic 
patients in the survey to express interest 
in presbyopia-correcting drops, with 79% 
of pseudophakes and 91% of premium IOL 
patients saying they would definitely try the 
drops if their doctor recommended them, 
compared with 58% of the entire survey 

population. We also have many pseudophakes 
who have blended monovision, with one eye 
targeted for distance and one for intermedi-
ate—and neither eye seeing well at near. It is 
hard to say at this stage whether monovision 
patients will benefit from bilateral or unilat-
eral use of the drops, especially because not 
all drops that enter the market will have been 
tested in this subgroup. 

Conclusion
There will be much for patients and doctors to 
learn as presbyopia drops become available 
and we all gain real-world experience with 
them. I believe we will eventually be able to 
match drop characteristics to our patients’ 
needs, just as we currently select presby-
opia-correcting IOLs based on patients’ ocular 
health, vision, and lifestyle. The big differ-
ence, of course, is that a drop is not a once-
in-a-lifetime choice. Patients can try different 
drops and dosing schedules to find the one 
that provides the best results with the fewest 

adverse effects for them. 

Cynthia Matossian, MD, FACS
E: cmatossian@cmassociatesllc.net.  

Matossian is founder and medical director 
of Matossian Eye Associates, an integrated 

ophthalmology and optometry group practice 
with 3 offices in Pennsylvania and New Jersey.  Ma-
tossian Eye is an affiliate of Prism Vision Group. She 
also serves as a clinical instructor in the Depart-

ment of Ophthalmology at Temple University School 
of Medicine. She is a consultant to Allergan and 
Visus Therapeutics. Contact her at cmatossian@
cmassociatesllc.net.  
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FIGURE

Participants were asked, “If there were an eye drop that you 
could use to temporarily correct your near vision for a certain 
number of hours in the day, how long would you like this eye 
drop to last?”
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Prefer a drop 
that lasts at 

least 7 hours
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Novel ophthalmic pharmaceuticals 
drive innovation, improve outcomes
Understanding nuances of reimbursement for novel, sustained-release 
ophthalmic drugs can help maximize the opportunity for patients and practice  

By Lisa M. Nijm, MD, JD; 
Special to Ophthalmology Times®
Innovative drug delivery methods are reshaping 
modern medicine and will inevitably define 
the future of ophthalmology. Strategies that 
minimize the burden on patients and provide 
excellent outcomes and safety are increasingly 
available via novel drug delivery methods.

In ophthalmology, these novel technolo-
gies offer sustained drug delivery to targeted 
tissues, often bypassing the ocular surface and 
obviating concerns about preservatives found 
in topical formulations. Notable examples of 
these approaches to ophthalmic drug delivery 
include dexamethasone intraocular suspension 
9% (Dexycu; EyePoint Pharmaceuticals, Inc), 
dexamethasone ophthalmic insert 0.4 mg (Dex-
tenza; Ocular Therapeutix), and bimatoprost 
implant 10 μgµ(Durysta; Allergan).

Drug delivery innovations 
Implementing ways to take treatment out of the 
hands of patients became even more imper-
ative over the past year as the pandemic and 
government mandates influenced social behav-
iors. For example, elderly patients who might 
normally have had assistance from family or 
friends had to obtain and administer ophthal-
mic drugs on their own.

Regarding the cataract portion of my 
practice, both Dexycu and Dextenza play an 
integral role. They are similar in that they make 
it possible, in most cases, for patients to avoid 
conventional steroid drops after surgery. Both 
deliver dexamethasone (in different concentra-
tions) in a sustained-release manner through 
the first postoperative month. Their distinction, 
however, primarily lies in the delivery method.

Dexycu, which is formulated using propri-
etary Verisome sustained-release technology, is 
a hydrophobic, bioerodible liquid steroid depot 

that is injected into the posterior chamber at 
the end of surgery. Once injected, it forms a 
2-mm sphere that delivers a bolus of dexa-
methasone and tapers over the first few weeks 
after surgery. In the controlled clinical studies 
that supported Dexycu’s FDA approval, the 
drug provided a significant anti-inflammatory 
efficacy that began early and was sustained 
throughout the postoperative period.1,2 These 
findings reflect what I’ve found in my patients 
as well. Following the positive experiences 
reported by other surgeons, I’ve been admin-
istering Dexycu directly into the capsular bag, 
which has been helpful in keeping the drug 
depot reliably in place.3 

Although the pivotal trials for Dexycu were 
conducted in cataract surgery, it is approved for 
any ocular surgery and has been used for post-
operative inflammation control in minimally 
invasive glaucoma surgeries and even vitreoret-
inal surgeries.4,5 

Dextenza is inserted into the lower lid tear 
canaliculus at the end of cataract surgery, 
where it elutes dexamethasone onto the ocular 
surface, providing an ancillary benefit of 
punctal occlusion, and gradually resorbs after 
approximately 30 days.6 Regarding its potential 
benefit to the ocular surface, I am also currently 
conducting a clinical trial evaluating Dextenza 
in conjunction with the Systane iLux (Alcon) 
meibomian gland dysfunction treatment device.

Durysta, the most recent entrant into the 
market, is the first intracameral biodegradable 
sustained-release implant designed to lower 
IOP in patients with open-angle glaucoma or 
ocular hypertension. This drug’s FDA approval 
was based on the results of 2 phase 3 studies 
in a substantial cohort of patients that com-
pared Durysta with twice-daily topical timolol 
drops. In both studies, Durysta reduced IOP by 
approximately 30% from baseline over the 12-

week primary efficacy period.7 I find Durysta’s 
capabilities very interesting, especially as a 
cornea specialist who has done considerable 
research into the interplay between dry eye and 
glaucoma.8

Reimbursement redux
As positive data accumulate on these drugs, 
I’ve incorporated them into my practice—as 
I do with all new technologies that I deem 
worthwhile—by identifying patients I think will 
benefit from them. Then I use the products to 
provide the highest quality of care. 

However, as is often the case with novel 
drugs and devices, some providers are interest-
ed in pursuing their use but are held back by 
concerns about reimbursement. It’s important 
to understand that because these products have 
been granted transitional pass-through pay-
ment status by Centers for Medicare and Med-
icaid Services (CMS), it is possible to use them 
to your patients’ advantage without negatively 
affecting your practice or ambulatory surgical 
center’s bottom line. In fact, reimbursement is 
typically average sales price plus 6%.

Although transitional pass-through status 
has been a part of the CMS reimbursement 
landscape for more than 20 years, many oph-
thalmologists are either unfamiliar with it or de-
terred by its complexity. Educating yourself and 

Because these products have been 
granted transitional pass-through 
payment status by CMS, it is possible 
to use them to your patients’ advantage 
without negatively affecting your 
practice's or ambulatory surgical 
center’s bottom line. 
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your administrative staff about the nuances of 
this process is key to unlocking its rewards. 

Pass through is termed “transitional” because 
it is meant to be a temporary designation 
afforded newly approved products for a few 
years as they transition to widespread use. 
When pass-through status is bestowed on a 
product by CMS, a Healthcare Common Pro-
cedure Coding System code is promulgated—
first a C-code and then a J-code. These codes 
must be used during billing for the practice to 
receive reimbursement.

Pass-through status is conferred for at least 
2 years but is typically not longer than 3 years. 
This gives physicians time to learn about these 
products and their real-world performance. Ad-
ditionally, CMS collects utilization data during 
this period and employs this information when 
determining how to adjust the payment rate 
after transitional pass-through status expires. 
Product utilization during this time is crucial to 
provide sufficient claims data for CMS to make 
an accurate determination regarding future 
reimbursement.

In essence, transitional pass-through status 
is intended to encourage the use of newly 
FDA-approved medical devices, drugs, and bio-
logics across all fields of medicine and to boost 
Medicare patients’ access to these innovative 
therapies by temporarily paying more than 
established facility fees. 

During a product’s pass-through status 
phase, CMS evaluates utilization and claims 
data to decide whether it is an effective innova-
tion that should have its own reimbursement 
code once pass through is over. If utilization 
shows that it doesn’t justify its own code, it will 
end up getting bundled into the facility fee, 
which will increase slightly but not enough to 
cover the cost of the product. As I see it, the 
onus is on us as physicians to make use of 
innovative products that benefit our patients 
during the pass-through period to help ensure 
our patients can continue to have access to 
these products once this phase is complete. 
Programs such as EyePoint Assist can help 
practices navigate coding, obtain samples, 
and even provide direct reimbursement in the 
event of claims denial (see Reimbursement 
Assistance Programs for more details). 

All patients benefit from drug delivery 

advances, and most are eager not to self-ad-
minister eye drops. But the ones who benefit 
the most tend to be those who have challenges 
with memory, vision, or dexterity that make 
it difficult to use eye drops. Once again, this 
confluence of issues has been compounded 
by the ongoing challenges associated with 
COVID-19, which in some instances has made 
it more difficult than usual for patients to 
access assistance.

Using pass-through products such as Dexycu 
or Dextenza may involve a few more adminis-
trative steps at the moment, but taking postop-
erative inflammation management out of the 
hands of the patients is invariably worth the 
effort. In addition to discussing this with the 
patient and perhaps their caregiver or family 
member, our surgical coordinators contact the 

patient’s insurer, if applicable. Together, we 
determine if the pass-through drug is covered 
and how to get precertification approval—a 
process made easier with resources from 
the manufacturers of each product. In many 
practices, a substantial proportion of patients 
will be covered with Medicare Part B, to which 
pass-through status directly applies; for those 
under Medicare Advantage or commercial 
insurance, coverage depends on local or re-
gional contracts, and the support provided by 
manufacturers can help manage this complex-
ity. As with many new processes, increasing 
familiarity results in streamlining and greater 
ease within a practice.  

Understanding pass-through status  
  Dexycu and Dextenza have been granted 
pass-through status.

  Pass-through payments have no direct effect 
on physicians’ fees.

  CMS, not the drug manufacturers, deter-
mines the price of pass-through products.

  The budget for pass-through payments is set 
aside by CMS a year in advance.

  Congress created pass-through payments 
to ensure that new drugs, devices, and bio-
logics are available for patients and are paid 
for separately from a physician’s bundled 
payment.

  While a product has pass-through status, 
CMS evaluates utilization and claims data in 
an effort to decide whether it is an innovation 
that should eventually have its own reim-
bursement code.

  If you have questions about whether a pass-
through product is covered for a particular 
patient or any other concern regarding 
reimbursement or usage of these products, 
contact the manufacturer.

  Generally, the companies that have a transi-
tional pass-through product are eager to help 
practices affordably access these innovative 
treatments so that patients will get top-tier 
treatment and utilization rates will support a 
permanent reimbursement code.

Ensuring pass-through payments are prop-
erly processed strengthens our ability to offer 
patients the latest innovations in drugs and 

Reimbursement  
Assistance Programs
Manufacturers of novel ophthalmic 
pharmaceuticals understand the 
challenges that can come with 
navigating reimbursement and have 
put programs into place to help smooth 
out the process for practices.

EyePoint Assist provides 
reimbursement and product support, 
including programs that directly 
reimburse ambulatory surgical 
centers when claims are denied, 
provides samples, offers patient/copay 
assistance, and replaces damaged 
products.  
https://dexycu.com/eyepoint-assist/

Dextenza 360 offers support for 
ordering, coding, reimbursement, 
and replacement, as well as patient 
assistance. 
https://www.dextenza.com/ordering-
and-reimbursement/

Allergan EyeCue includes patient 
savings programs and other 
reimbursement support options. 
https://allerganeyecue.com
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devices. Although it may mean navigat-
ing an unfamiliar billing process at the 
start, this effort is critical because it can 
make a world of difference to our most 
vulnerable patients who will benefit from 
advanced drug delivery methods. 

Lisa M. Nijm, MD, JD 
E: lmnijm@uic.edu
Nijm is the founder and medical director of 
Warrenville EyeCare and LASIK in Warren-
ville, Illinois; assistant clinical professor of 
ophthalmology at the University of Illinois Eye 
and Ear Infirmary in Chicago; and the founder 
of MDNegotiation.com. She is a consultant for 
Allergan, EyePoint, and Ocular Therapeutix.
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Phase 1 trial shows NGM621 for GA is 
well tolerated by study participants
Investigation evaluates safety of single and multiple intravitreal injections

By Lynda Charters; 
Reviewed by Charles C. Wykoff, MD, PhD

The phase 1 study of NGM621 (NGM Biophar-
maceuticals), a novel, humanized, monoclo-
nal IgG1 antibody, showed promising results 
that support the continued clinical devel-
opment of the drug to treat geographic 
atrophy (GA). The drug was well toler-
ated without development of serious 
adverse effects, according to Charles C. 
Wykoff, MD, PhD, of Retina Consultants 
of Houston, Texas.

“Overactivation of the complement 
cascade has been implicated repeatedly in 
GA pathogenesis,” he explained. “C3 rep-
resents the central point of convergence 
for the 3 activation pathways in the eye: 
the classical, lectin, and alternative pathways.”

NGM621 works by inhibiting C3 cleavage, 
thereby preventing C3a and C3b subunit gen-
eration and inhibiting downstream propaga-
tion of the complement cascade. Because of 
its design, it has a high affinity for C3.

Phase 1 study
The trial evaluated the safety and tolerability 
of the single and multiple intravitreal injec-
tions of the treatment in patients with GA that 
was at least 2.5 mm2 and best-corrected visual 
acuities (BCVAs) ranging from 20/80 to 20/400. 
The secondary outcomes were to determine 
the pharmacokinetic profile and the immuno-
genicity of the treatment.

The study included a total of 15 eyes in 4 co-
horts. The patients in 3 cohorts of 3 patients each 
received 1 injection in ascending doses: 2 mg 
per eye, 7.5 mg per eye, and 15 mg prt eye; the 
6 patients in cohort 4 received 2 doses of 15 mg/
eye separated by 4 weeks, Wykoff recounted.

All patients were followed for 12 weeks. 

Results
Patients were a mean age of 78.6 years, with 
a mean VA of about 20/250. The mean area 
of GA was large at 14.9 mm.2 The patient 
demographics were well balanced across the 
4 cohorts at baseline. All patients completed 
the study.

Wykoff noted that no vision-related safe-
ty signals or safety/tolerability signals were 
detected in any cohorts that were attributable 
to NGM621. No cases of endophthalmitis, intra-
ocular inflammation, or choroidal neovascular-
ization developed during the 12-week follow-up.

Any ocular adverse events were those nor-
mally associated with intravitreal injections.

The maximal dose of 15 mg per eye 
administered twice was well tolerated 
with no safety signals associated with the 
study drug, no serious adverse events, 
and no deaths.

Both the BCVA and the GA lesion area 
remained stable over the 12-week course. 
The mean IOP 15 minutes after the treatment 
increased transiently by about 5 mm Hg and 
returned to the baseline level after 1 hour and 
remained there through the follow-up.

Wykoff noted that the mean serum phar-
macokinetics of the study drug was linear and 
dose-proportional with low accumulation across 
the single-dose cohorts and in cohort 4 after ev-

ery-4-week repeat intravitreal dosing. The serum 
exposure of the study drug was below concen-
trations that produce systemic complement 
inhibition at the highest study dose. 

Following the 15-mg dose, the drug was 
predicted to achieve more than 90% C3 target 
engagement in the eye for 7 weeks after 1 

intravitreal dose based on the pharmaco-
kinetics/pharmacodynamics model. 

“The modeling supports investigating 
an every-8-week intravitreal dosing regi-
men,” he said.

Moreover, NGM621 serum exposure 
appeared dose-proportional, indicating 
linear pharmacokinetics in the studied 
range. The pharmacokinetics/pharma-
codynamics model supports dosing 
intervals up to 8 weeks. 

The trial also found that NGM621 was 
well tolerated up to 15 mg dosed twice, with 
no safety signals and no serious adverse 
drug-related events. The drug is now in the 
phase 2 CATALINA study (NCT04465955) of 
240 patients randomized to dosing every 4 or 
8 weeks compared with sham treatment. 

Charles C. Wykoff, MD 
e: ccwmd@retinaconsultantstexas.com
This article was adapted from Wykoff’s 
presentation at the Bascom Palmer Eye 

Institute Angiogenesis, Exudation and 
Degeneration 2021 virtual annual meeting. 

He is a consultant to and performs research for 
NGM Biopharmaceuticals.

NGM621 was well tolerated up 
to 15 mg dosed twice in this 

first-in-human study, with no 
safety signals and no serious 
adverse drug-related events.
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clinical diagnosis

By Manuele Michelessi, MD,  
and Sara Giammaria, MD; 
Special to Ophthalmology Times®

To improve patient care, guidelines for clinical 
and therapeutic management should be based 
on high- quality scientific evidence, such as 
the European Glaucoma Society’s Terminology 
and Guidelines for Glaucoma, fifth edition,1 
which contains only references from first-rate 
systematic reviews, landmark glaucoma trials, 
and population-based studies. Randomized 
controlled trials (RCTs) are one of the most 
reliable sources of this type of evidence 
because, if well conducted, they can produce 
unbiased and generalizable data on diagnosis 
and therapy, giving fundamental insights into 
patient treatment.

The Early Manifest Glaucoma Trial (EMGT) 
and the United Kingdom Glaucoma Treatment 
Study (UKGTS) are 2 prospective RCTs com-
paring treatment vs no treatment in glaucoma 
patients. Taken together, the results from these 
trials help us to determine what we should do 
after diagnosing glaucoma in a patient.

The Early Manifest Glaucoma trial
The EMGT investigated the effects of medical 
treatment and laser treatment on glaucoma pro-
gression. Investigators recruited 255 patients 
between 1993 and 1997 on a population-screen-
ing basis and followed them until 2013.

Patients with previously untreated glaucoma 
with repeatable visual field (VF) defect and 

corresponding optic nerve damage in at least 
1 eye were enrolled in the trial. Participants 
included those with primary open-angle 
glaucoma (POAG), normal tension glaucoma 
(NTG), and pseudoexfoliative (PXF) glaucoma. 
Patients with advanced VF damage and high 
IOP (mean IOP > 30 mm Hg or IOP > 35 mm 
Hg in at least 1 eye) were excluded.

Investigators randomly allocated the par-
ticipants to treatment, which consisted of a 
combination of laser trabeculoplasty and topical 
betaxolol, or no treatment. The primary outcome 
was glaucoma progression, measured quantita-
tively by VF deterioration or optic nerve head 
changes. The mean baseline IOP was 20.7 mm 
Hg and VF mean deviation (MD) was −4.7 dB.

The IOP trend during follow-up was differ-
ent between the 2 groups. In the treated arm, 
IOP decreased from 20.6 to 15.5 mm Hg at 3 
months, corresponding to a 25% reduction 
from baseline; this was maintained throughout 
the follow-up period. The investigators ob-
served no IOP changes in the untreated arm.

Survival analysis showed that the differ-
ences in VF progression between the groups 
arose early and were maintained for the entire 
follow-up period. Progression was more fre-
quent in the control group at any time point, 
occurred earlier in controls, and increased 
over time in both arms.

The first analysis (in 2001) showed signifi-
cantly different progression in the 2 groups: 
62% in the control group and 45% in the 
treatment group.2 At the end of the study, the 

investigators detected progression in 59% of 
treated participants compared with 76% of 
control participants, with a hazard ratio of 0.6.

An IOP of > 21 mm Hg, PXF syndrome, 
glaucoma in both eyes, worse median baseline 
MD, and older age were significantly associated 
with risk of progression. Among the longitudi-
nal factors, progression was strongly associated 
with the magnitude of initial IOP change, IOP 
at 3 months of treatment, and mean IOP during 
follow-up.3 Disc hemorrhages and lower central 
corneal thickness (CCT) were also associated 
with risk of progression, but the latter only in 
patients with higher baseline IOP.4

Alongside the valuable data about the 
impact of treatment on glaucoma progression 
gained from this study, information from the 
untreated group enabled us to follow the nat-
ural course of the disease. By analyzing data 
from untreated patients who were followed 
for at least 6 years, Heijl et al showed that the 
majority of participants experienced minimal 
yearly IOP changes, with larger IOP changes 
in those with PXF glaucoma.5 Overall, IOP did 
not increase in the untreated arm and 68% of 
patients showed glaucoma progression.

The rate of progression, as well as median 
time to progression, was higher in patients 
with PXF syndrome, followed by those with 
high tension glaucoma and NTG (−3.13 dB/
year in PXF compared with −1.31 dB/year in 
high tension glaucoma and −0.36 dB/year in 
NTG).5 Accordingly, PXF glaucoma has a high-
er risk of progression if untreated.

Pivotal study data drive glaucoma 
patient treatment decisions
Two trials examine factors affecting the risk of disease

From the Cover
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The United Kingdom Glaucoma 
Treatment study
The UKGTS was conducted in 2014. It was 
designed to have several similarities to the 
EMGT (eg, inclusion criteria) to make the results 
as comparable as possible. The UKGTS was the 
first multicenter RCT to evaluate treatment with 
latanoprost (Xalatan; Pfizer) 0.005% vs placebo 
in patients with glaucoma (POAG, NTG, and 
PXF glaucoma).

Patients were enrolled consecutively between 
2007 and 2010, and the primary outcome 
was VF deterioration within 24 months. Such 
a short observational period was possible 
because the frequency interval of VF was clus-
tered at the beginning and end of the trial to 
maximize the power to detect progression.

As in EMGT, patients enrolled in UKGTS had 
newly diagnosed and untreated glaucoma, de-
fined by VF defect and corresponding damage 
to the optic nerve head. Patients with moderate 
to advanced VF damage were excluded, as 
were those with elevated IOP (> 35 mm Hg on 
2 consecutive occasions in either eye or mean 
baseline IOP of ≥ 30 mm Hg).

The mean IOP was 20.1 mm Hg and 19.6 
mm Hg in the placebo and treated 
groups, respectively. The median 
MD at baseline was 2.9 dB, which 
means the glaucoma tended to 
be at an earlier stage than it was 
in the EMGT (median EMGT MD, 
−4.1 dB).6,7 In the treated group, the 
mean IOP reduction from baseline 
was 5 mm Hg (20%) and in the 
placebo group, 1.4 mm Hg. 

At 24 months, the percentage of 
patients who reached the primary end point 
was significantly different between the arms: 
25.6% of patients in the placebo group com-
pared with 15.2% in the treatment group. Time 
to deterioration was also significantly longer in 
the treated group.

Increased risk of progression was associated 
with treatment allocation, glaucoma in both 
eyes, higher mean baseline IOP, and disc hem-
orrhages at the baseline visit. A history of heart 
attack and smoking habits were associated with 
risk of progression. Unlike in EMGT, age, CCT, 
and severity of VF loss were not associated with 
risk of progression in UKGTS.7

By combining the results from EMGT and 
UKGTS, we can draw common conclusions and 
translate them to clinical practice. Lowering IOP 
is effective in reducing disease progression in 
previously untreated patients with POAG, NTG, 
and PXF glaucoma; the treatment’s efficacy 
depends on the patient’s pretreatment IOP, with 
a stronger effect on higher baseline IOP values.

The rate of reduction is also crucial: each mm 
Hg of IOP reduction decreases the risk of pro-
gression by a specific percentage. The lower the 
IOP reached—not only after starting therapy but 
also during follow-up—the better the outcome.

When we analyze the results from RCTs, we 
must take into account the statistical variability 
of data. Summary measures to draw overall 
conclusions are vital, and mean values of 
different parameters (such as mean annual IOP 
change, mean MD change, and mean rate of 
progression), which represent the average be-
havior of all participants, are usually reported.

However, there is a certain amount of 
variability around this value, corresponding 
to participants who have shown results that 
differ from the mean. Translating this statistical 
variability into clinical practice means that one 

must remember that any patient 
could be near the average or could 
be an outlier, showing a different 
behavior from that expected with 
regard to IOP changes, rate of pro-
gression, and other parameters.

The EMGT and UKGTS provided 
information on the history of glau-
coma. When we look at survival 
analysis, we generally focus on dif-
ferences between treated subjects 

and controls, but it also shows patients who 
progress despite treatment and controls who do 
not progress despite remaining untreated.

In the UKGTS, two-thirds of participants in 
the placebo group showed no VF deterioration 
during 24 months of follow-up, and investi-
gators observed the same outcome in 38% of 
untreated patients in the EMGT.2,6 This suggests 
that patients with slight VF loss at baseline 
could be followed without treatment for a peri-
od. In summary, besides stressing the impor-
tance of IOP reduction in preventing glaucoma 
progression, the EMGT and UKGTS have shown 
that different factors affect the risk of disease 

progression. Looking for a particular target IOP 
or percentage of IOP reduction is not the best 
option for all patients with glaucoma. Physi-
cians must consider each patient as unique, and 
only by quantifying the individual risk will it be 
possible to best tailor the treatment approach 
for each patient. 

Manuele Michelessi, MD
E: manuele_michelessi@yahoo.it
Michelessi is an investigator at the Glaucoma 
Research Unit of the IRCCS G. B. Bietti Foundation 
for Study and Research in Ophthalmology in Rome, 
Italy. He has no financial disclosures or any conflict 
of interest related to the subject matter.

Sara Giammaria, MD
P: 902/473-4343
Giammaria is a research fellow in the Department 
of Ophthalmology and Visual Sciences at Dalhousie 
University in Halifax, Canada. She reports no con-
flict of interest relevant to the subject matter.
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Physicians measure contrast 
sensitivity in patients with cataract
Advances help gain clearer image, enhancing decision-making process

By Lynda Charters; 
Reviewed by Augustine Bannerman 
and Filippos Vingopoulos, MD
A quick test with active learning algorithms 
may give physicians a novel way to measure 
contrast sensitivity (CS) when evaluating 
patients before cataract surgery, according 
to Augustine Bannerman, an undergraduate 
research assistant, and Filippos Vingopoulos, 
MD, both from the Harvard Retinal Imaging 
Laboratory at Massachusetts Eye and 
Ear in Boston.

“Contrast sensitivity function [CSF] 
testing may be a valuable addition to 
the standard cataract evaluation to en-
hance surgical decision-making, particu-
larly in patients with subjective visual 
complaints despite good visual acuity 
[VA],” Bannerman said. 

According to Bannerman, surgical de-
cision-making in the lead-up to cataract 
surgery is based on subjective visual impair-
ment and not on objective clinically measured 
visual function outcomes. 

In light of this, Bannerman and his col-
leagues embraced past research on the strong 
correlation between CS and subjective visual 
impairment and vision-related daily activi-
ties, then went a step further to bypass the 
current imperfections that limit the CS testing 
used clinically.

Study design/findings
Investigators included 167 eyes, of which 58 
eyes were cataractous, 77 were controls, and 
32 were pseudophakic, in a study to charac-
terize CSF in patients with cataract and those 

that were pseudophakic using a novel CSF test 
with active learning algorithms. Participants’ 
vision was assessed using the Manifold Con-
trast Vision Meter (Adaptive Sensory Technol-
ogy). Visually relevant cataract was defined 
as 2+ nuclear sclerosis and a VA of more than 
20/50, pseudophakic patients had posterior 
segment intraocular lenses, and controls had 
no more than 1+ nuclear sclerosis and no 
visual complaints. 

The primary outcomes were the area under 
the log CSF (AULCSF), contrast acuity (CA), and 
CS thresholds at 1, 1.5, 3, 6, 12, and 18 cycles/
degree (cpd).

The so-called quick CSF test uses “a Bayes-
ian active learning algorithm that maximizes 
information extraction over a very large set of 
possible combinations of contrast and spatial 
frequency that ultimately creates a curve sepa-
rating visible from invisible stimuli with great 
test-related repeatability and testing times of 2 
to 5 minutes per eye,” Bannerman said.

The investigators reported that the presence 
of cataract was associated with significantly 
decreased AULCSF (P = .04) and contrast thresh-
old at 6 cpd (P = .01) compared with controls.

An interesting finding, according to Banner-
man, was that even in a subgroup of catarac-
tous eyes with very good VA (≥ 20/25), the 
contrast threshold at 6 cpd was still decreased 
significantly (P = .02). The 6-cpd spatial fre-
quency seems important, he said: The lower 
or higher spatial frequencies were not affected 
by cataract. These contrast sensitivity deficits 
detected with the quick CSF test would have 
been missed with the traditional Pelli-Robson 

contrast testing, he added.
Pseudophakic eyes did not have 

significantly different contrast outcomes 
measures compared with the controls.

The quick CSF test detected dispro-
portionate significant contrast deficits at 
6 cpd in the various metrics evaluated 
in cataractous eyes and even in those 
with good VA, the authors noted. 

“CSF testing may be a valuable addi-
tion to standard cataract evaluation to 

enhance surgical decision-making especially 
in patients with subjective visual complaints 
despite good VA,” they said. 

A potential area of study might be to per-
form the quick CSF test in pseudophakic eyes 
with different types of intraocular lenses, the 
authors said. An ongoing study will demon-
strate the improved CSF after cataract surgery 
and compare that with improvement in VA. 

Augustine Bannerman
E: Augustine_bannerman@meei.harvard.edu
This article is adapted from Bannerman’s presen-
tation at the Association for Research in Vision 
and Ophthalmology 2021 virtual annual meeting. 
Bannerman has no financial interest in this subject 
matter. 

According to investigators,  
contrast sensitivity function testing 
could prove an addition to standard 

cataract evaluation, enhancing 
surgical decision-making by 

ophthalmologists.

Read more  To learn more about the latest cutting-edge advancements in Clinical Diagnosis, visit OphthalmologyTimes.com
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• Hershey is next door to the state capital, 
Harrisburg, historic �ancaster and �ettysburg.

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

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

Penn �tate Health:

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

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

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

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

Position Highlights: Community:

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

education. Research interests not 
required.

Position Requirements:

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

 jshippoli@mjhlifesciences.com

Our audience.
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NEXT ISSUE... Advances in glaucoma and retina imaging

Gene therapy 
for nAMD 
mantains vision 
with single 
injection

IPL illuminates 
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glaucoma
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telemedicine, 
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AdjustABILITY
Adjust for
dreamers and doubters,
believers and skeptics,
idealists and realists,
every patient.

INDICATIONS FOR USE AND IMPORTANT SAFETY INFORMATION
INDICATIONS: The Light Adjustable Lens and Light Delivery Device system is indicated for the reduction of residual astigmatism to improve uncorrected visual acuity after removal of the cataractous natural lens 
by phacoemulsification and implantation of the intraocular lens in the capsular bag in adult patients with preexisting corneal astigmatism of ≥ 0.75 diopters and without preexisting macular disease. The system 
also reduces the likelihood of clinically significant residual spherical refractive errors.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS: The Light Adjustable Lens is contraindicated in patients who are taking systemic medication that may increase sensitivity to ultraviolet (UV) light as the Light Delivery Device (LDD) treat-
ment may lead to irreversible phototoxic damage to the eye; patients who are taking a systemic medication that is considered toxic to the retina (e.g., tamoxifen) as they may be at increased risk of retinal damage 
during LDD treatment; patients with a history of ocular herpes simplex virus due to the potential for reactivation from exposure to UV light; patients with nystagmus as they may not be able to maintain steady 
fixation during LDD treatment; and patients who are unwilling to comply with the postoperative regimen for adjustment and lock-in treatments and wearing of UV protective eyewear. WARNINGS: Careful preop-
erative evaluation and sound clinical judgment should be used by the surgeon to decide the risk/benefit ratio before implanting an IOL in a patient with any of the conditions described in the Light Adjustable Lens 
and LDD Professional Use Information brochure. Caution should be used in patients with eyes unable to dilate to a pupil diameter of ≥ 7 mm to ensure that the edge of the Light Adjustable Lens can be visualized 
during LDD light treatments; patients who the doctor believes will be unable to maintain steady fixation that is necessary for centration of the LDD light treatment; and patients with sufficiently dense cataracts 
that preclude examination of the macula as patients with preexisting macular disease may be at increased risk for macular disease progression. PRECAUTIONS: The long-term effect on vision due to exposure 
to UV light that causes erythropsia (after LDD treatment) has not been determined. The implanted Light Adjustable Lens MUST undergo a minimum of 2 LDD treatments (1 adjustment procedure plus 1 lock-in 
treatment) beginning at least 17-21 days post-implantation. All clinical study outcomes were obtained using LDD power adjustments targeted to emmetropia post LDD treatments. The safety and performance of 
targeting to myopic or hyperopic outcomes have not been evaluated. The safety and effectiveness of the Light Adjustable Lens and LDD have not been substantiated in patients with preexisting ocular conditions 
and intraoperative complications. Patients must be instructed to wear the RxSight-specified UV protective eyewear during all waking hours after Light Adjustable Lens implantation until 24 hours post final lock-in 
treatment. Unprotected exposure to UV light during this period can result in unpredictable changes to the Light Adjustable Lens, causing aberrated optics and blurred vision, which might necessitate explantation 
of the Light Adjustable Lens. ADVERSE EVENTS: The most common adverse events (AEs) reported in the randomized pivotal trial included cystoid macular edema (3 eyes, 0.7%), hypopyon (1 eye, 0.2%), and 
endophthalmitis (1 eye, 0.2%). The rates of AEs did not exceed the rates in the ISO historical control except for the category of secondary surgical interventions (SSI); 1.7% of eyes (7/410) in the Light Adjustable 
Lens group had an SSI (p < .05). AEs related to the UV light from the LDD include phototoxic retinal damage causing temporary loss of best spectacle corrected visual acuity (1 eye, 0.2%), persistent induced tritan 
color vision anomaly (2 eyes, 0.5%), persistent induced erythropsia (1 eye, 0.3%), reactivation of ocular herpes simplex Infection (1 eye, 0.3%), and persistent unanticipated significant increase in manifest refraction 
error (≥ 1.0 D cylinder or MRSE) (5 eyes, 1.3%). CAUTION: Federal law restricts this device to sale by or on the order of a physician. Please see the Professional Use Information Brochure for a complete list of 
contraindications, warnings, precautions, and adverse events.

©2021 RxSIGHT. All Rights Reserved. COM 0061 Rev A

You have every kind of patient in your practice. 
Wouldn’t it be great if you could dial in an entirely 
customized result for every one of them? With the 
RxSight Light Adjustable Lens®—the first  
implantable lens that can be adjusted after  
cataract surgery—you can.

Learn how at rxsight.com

Coming to ASCRS? Visit booth 4808!

https://www.rxsight.com/us
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INDICATIONS AND USAGE
OMIDRIA® (phenylephrine and ketorolac intraocular solution) 1% / 0.3% is added to ophthalmic irrigating solution used during 
cataract surgery or intraocular lens replacement and is indicated for maintaining pupil size by preventing intraoperative miosis 
and reducing postoperative ocular pain.

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

Please see the Full Prescribing Information for OMIDRIA at www.omidria.com/prescribinginformation.
You are encouraged to report Suspected Adverse Reactions to the FDA. 
Visit www.fda.gov/medwatch, or call 1-800-FDA-1088.
References: 1. Omeros survey data on fi le. 2. OMIDRIA [package insert]. Seattle, WA: Omeros Corporation; 2017. 3. Al-Hashimi S, 
Donaldson K, Davidson R, et al; for ASCRS Refractive Cataract Surgery Subcommittee. Medical and surgical management of the 
small pupil during cataract surgery. J Cataract Refract Surg. 2018;44:1032-1041.

These cataract surgeons use OMIDRIA® 
(phenylephrine and ketorolac intraocular 
solution) 1% / 0.3% for less stress, pure 
success in their O.R. day1

What about you?
OMIDRIA helps your cataract surgery by inhibiting prostaglandin release to block 
inflammation and maintain iris tone, preventing miosis and reducing postoperative 
pain for your patients.2,3 Experience less stress in your O.R. day with OMIDRIA.1

OMEROS®, the OMEROS logo®, OMIDRIA®, and the OMIDRIA logo® 
are registered trademarks of Omeros Corporation.

© Omeros Corporation 2021, all rights reserved. US-OM-2100047

The healthcare professionals portrayed in this advertisement are consultants of Omeros Corporation.

™

Eric Donnenfeld

S:9"
S:11"

T:10"
T:12"

B:10.25"
B:12.25"

11591937_OMIDRIA_KOL_Ophthalmology_Times_M6FR.indd   111591937_OMIDRIA_KOL_Ophthalmology_Times_M6FR.indd   1 7/1/21   2:51 PM7/1/21   2:51 PM

https://www.omeros.com



