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Global quest for a cure 
GRF 2021 virtual meeting unites 
international research, industry, 
philanthropy

N
ot even a pandemic could stop Glaucoma Research 
Foundation (GRF) from holding its signature Glaucoma 
360 event that intersects celebration, innovation, and 
education in an effort to eradicate glaucoma.

The 2021 edition of the 3-day event, held on a global virtual plat-
form across consecutive January weekends, began with 2 sessions 
offering continuing education credits for ophthalmologists and 
optometrists at its Glaucoma Symposia. The program also included 
the Annual Gala, GRF’s primary fundraising event, and the celebra-
tory portion of activities, followed by the 10th annual New Horizons 
Forum, the innovation segment of the annual meeting that drew an 
audience from the reaches of 49 countries. 

“Glaucoma 360 is GRF’s signature event highlighting innova-
tions in glaucoma therapy and helping to accelerate patient 
access to the latest and most effective diagnostic tools and treat-
ment options,” explains Thomas Brunner, president and CEO 
of the foundation. 

The conference was cofounded by Adrienne L. Graves, PhD, 
a board member of GRF and an independent director on the 
boards of many ophthalmic companies, and Andrew G. Iwach, 
MD, chairman of the GRF board of directors, and executive direc-
tor, Glaucoma Center of San Francisco. The pair envisioned bring-
ing together research, medicine, industry, and philanthropy to 
focus on glaucoma. 

This special supplement from Ophthalmology Times®—strategic 
media partner with the Glaucoma 360 meeting—highlights some 
of the many presentations. 

Preparations are under way for the 2022 Glaucoma 360 events, 
February 10 to 12, at the Grand Hyatt San Francisco at Union 
Square. The New Horizons Forum is being planned as a hybrid 
event; the Annual Gala and the Glaucoma Symposium CME and the 
Optometric Glaucoma Symposium will be in-person events. ◗

Adrienne L. Graves, PhD, and Andrew G. Iwach, MD, cofounders of 
Glaucoma 360, share highlights from the 2021 global virtual edition 
of the CME/CE Symposia, Annual Gala, and New Horizons Forum.
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By Lynda Charters; Reviewed by  
Donald L. Budenz, MD, MPH

T 
he Tema Eye Survey (TES), 
an international effort car-
ried out by investigators from 
the United Kingdom, United 

States, and Ghana, was undertaken 
because of the recognized scarcity 
of comprehensive eye disease infor-
mation from Africa as a whole and 
no data from West Africa. 

Gathering such data can help Ghana’s 
Ministry of Health plan for future eye 
care needs in the country and the region 
to correctly appropriate resources. Don-
ald L. Budenz, MD, MPH, the Kittner 
Distinguished Professor and chairman 
of the Department of Ophthalmology 
at the University of North Carolina 
School of Medicine in Chapel Hill, and 
other investigators hypothesized that 
this region has the highest glaucoma 
prevalence in the world.

Glaucoma in Africans
In large population-based studies, such 
as the Baltimore Eye Survey1 and the 
Barbados2 and St Lucia3 studies, glau-
coma has been shown to pose a triple 

threat compared with other ethnic 
groups to individuals of African her-
itage with an increased prevalence, 
younger age of onset, and more severe 
disease course. Previous studies in 
East and South Africa4,5 have reported 
a lower prevalence of primary angle- 
closure glaucoma (POAG) compared 
with the North American studies.

Tema Eye Survey
The TES was randomly sampled, 
was population-based, and, impor-
tantly, did not rely on elevated IOP 
in its case definitions, Budenz said. 
Before the TES, only 1 glaucoma 
survey had been performed in East 
Africa, 2 in South Africa, and none 
in West Africa. 

The primary goal of the TES was 
to determine the prevalence rates of 
blindness, visual disability, glaucoma, 
and other ocular diseases in adults 
in Tema, Ghana.

The survey included 5600 randomly 
sampled adults who were 40 years 
and older. The survey design required 
a random sampling of clusters of  
400 to 600 individuals of voting age 
for a total of 30 to 40 clusters.

The investigators had to map the 
communities because of the absence 
of census data and used voting rolls 
to identify potential participants. The 
clusters were randomly selected, and 
field examinations were performed 
on 5600 participants. Individuals who 
failed the field examinations then 
underwent clinic evaluations. The 
criteria for a referral for a full dilated  
clinic examination were visual acu-
ity below 20/40, 2 failures on fre-
quency-doubling technology testing, 
IOP greater than 20 mm Hg, narrow 
chamber, and cup-to-disc ratio great- 
er than 0.7. Glaucoma was defined  
according to the standard definition 
developed by Foster and colleagues,6

Budenz said.
Another challenge was that the 

local staff required training in all 
instrumentation, including the SITA 
Fast Humphrey VF Analyzer, because 
these evaluations had never been per-
formed in this location.

Findings
Budenz reported that a census was 
done of 6806 individuals, and field 
examinations were performed on  
5607 individuals (response rate, 
82.2%). A total of 1869 failed the field 
examination, and 1538 underwent 
clinic examinations (response rate, 
82.2%). The prevalence rate of glau-
coma in this population was 6.5%. 
When the data were adjusted for age 
and gender, the total POAG preva-
lence rate increased to 6.8%.

“The glaucoma types identified were 
primarily POAG in 94.5%, chronic 
narrow-angle glaucoma in 2.5%, trau-

Survey sheds light on 
glaucoma prevalence  
in West Africa
Region may have world’s highest rate, 
investigators say

G L A U C O M A  S Y M P O S I U M
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matic glaucoma in 1.9%, and others 
that included uveitic, mixed-mecha-
nism, steroid-induced, and unspec-
ified glaucoma in 1.1%,” he said,  
noting the absence of pseudoexfoli-
ation glaucoma.7

A comparison of the total preva-
lence of POAG in this study popula-
tion with the other studies showed 
that the prevalence was similar to 
rates reported from Barbados and  
St Lucia and almost double those 
found in East Africa, South Africa, 
and the US.

“We believe that the study popula-
tion is very similar to the Caribbean 
populations in glaucoma prevalence, 
which is likely due to migration from 
West Africa to the Caribbean during 
the slave-trading years and lack of 
admixture,” Budenz said. “These 
populations are unique in the high 
prevalence of glaucoma.”

A noteworthy finding of the current 
study was that only approximately 
3% of the patients identified with 
glaucoma were aware that they had 
the disease, which is in marked con-
trast with similar studies conducted 
in developed countries in which 50% 
of patients identified with glaucoma 
were aware they had the disease. The 
prevalence of undiagnosed glaucoma 
in the TES study was 97%.

TES Phase 2
The extended study’s goal8 was to 
identify the incidence of glaucoma 
and the rates of progression among 
the original patients after 10 years.

Investigators examined 1200 in-
dividuals who had tested normal 

previously using the same methods, 
and they also tried to reexamine 
the original 362 individuals in the 
clinic who had received a diagno-
sis of glaucoma.

The incidence per 100 individuals of 
OAG was 4.7 per year. When results  
were compared with those of other 
studies with gender and age adjust-
ment, the incidence rates of OAG 
in the TES survey and the Barba-
dos Eye Study were “considerably 
higher.” The population in Ghana is  
severely underserved by medical pro-
fessionals, Budenz said. There are only  
53 ophthalmologists to provide care 
for 27 million individuals; in con-
trast, there is 1 ophthalmologist for 
every 10,000 individuals in the US.

The Future
“The next steps in this population 
are to improve case detection of glau-
coma through screening, train eye 
care providers in sub-Saharan Africa  
to diagnose and manage glaucoma, 
and find the best treatments for this 
population, which include selective 
laser trabeculoplasty, trabeculectomy 
with mitomycin C, glaucoma tube  
implants, and cyclophotocoagulation,” 
Budenz concluded. “We are not sure 
how medications fit into this algo-
rithm, in that they are expensive and 
not sustainable in this population.” 

Donald L. Budenz, MD, MPH
E: Donald_budenz@med.unc.edu
This article was adapted from the Shaffer-Het-
herington-Hoskins Lecture titled “Glaucoma 
at the Center of the Earth,” which Budenz de-
livered at the 25th annual Glaucoma Sympo-

sium of the Glaucoma Research Foundation. 
He has no financial interest in this subject 
matter. The second phase of TES was sup-
ported by a Shaffer Grant from the Glaucoma 
Research Foundation.
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Investigators found that only approximately 3% of the patients 
identified with glaucoma were aware that they had the disease. 
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By Lynda Charters; Reviewed by 
Terri-Diann Pickering, MD

C 
OVID-19 changed the world 
in many ways, notably in 
how physicians practice 
medicine. The need to 

social distance to prevent spread of 
the coronavirus provided the perfect 
moment for telemedicine to flourish, 
according to Terri-Diann Pickering, 
MD, a clinical instructor at California 
Pacific Medical Center and a member 
of the board of directors of the Glau-
coma Research Foundation. 

Before the virus arrived, the use of 
telemedicine was relatively limited  
to patients who lived in isolated areas 
far from medical centers. The tech-
nology provided remote monitor-
ing that was facilitated by portable  
imaging devices.

In ophthalmology, telemedicine has 
facilitated screening for diabetic reti-
nopathy, corneal and external ocular  
diseases, and pediatric ophthalmology. 
Telecommunication also has facili-
tated international collaborations  
among specialists and in develop- 
ing countries to cover rural patients. 

However, activity was limited before 
COVID-19. This changed in early 2020.

Li Wenliang, MD, was the first oph-
thalmologist to die from the virus  
in February 2020 after examin-
ing an infected patient with glau-
coma. Roughly 5 weeks later the 
American Academy of Ophthal-
mology recommended postponing 
elective procedures and office vis-
its. A public health emergency was  
declared soon after and telemedicine 
privacy requirements were waived 
in the United States. “An analysis1

showed that ophthalmology lost more  
patient volume as the result of the 
pandemic than any other specialty,” 
Pickering reported.

This was the point at which oph-
thalmology practices went virtual, 
both to provide nonemergent patient 
care and peace of mind to patients 
and staff with social distancing. 
She pointed out that patient volume  
decreased by 97% for cataract care 
and 88% for glaucoma.2 Overall, 81% 
of the ophthalmology volume was 
lost during March and April 2020 
compared with the same period the 
previous year.1

G L A U C O M A  S Y M P O S I U M

Teleglaucoma:  
Practice survival in the COVID-19 era
Telemedicine provides readiness in time of crisis

“The expansion 
of medical and 
nonmedical use  
of online programs 
due to COVID-19  
will increase patient 
and physician 
acceptance.”
Terri-Diann Pickering, MD
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Pros and Cons 
of Teleophthalmology
The areas in ophthalmology for which 
telemedicine is especially beneficial 
are for treating diabetic retinopathy, 
retinopathy of prematurity, and cor-
neal and external disease. Pickering 
also said the technology is good for 
triaging because it can reduce the 
number of office visits and costs. 

Unfortunately, telemedicine has been 
less helpful in glaucoma because of 
the difficulty in measuring IOP. “It 
is just not the same as an in-person 
examination,” she emphasized.

However, virtual examinations grew 
out of necessity, and the available 
technology was called into use. When 
conducting a virtual eye examination, 
physicians can use online charts to 
measure visual acuity. IOP can be 
measured using the iCare Home mon-
itoring device, and the optic nerve 
head theoretically can be evaluated 
using mobile phones and adaptors; 
a Triggerfish contact lens sensor (Sen-
simed) is another potentially useful 
device for measuring IOP, although 
setting up this technology might be dif-
ficult for patients at home, she noted.

A low-tech visual field examina-
tion can be performed by showing 
patients how to perform confronta-
tional visual fields. Phone and online 
apps, virtual reality headsets, and 
other devices such as the Foresee-
Home (Notal Vision) and Eyecatcher 
(HP Inc) also are available. However, 
these devices may not detect early 
visual field loss. A pocket-sized fun-
dus camera or a phone app with an 
adaptor can be used to evaluate the 

optic nerve head, but this requires 
dilation and an assistant.

The GlobeChek Kiosk is a relatively 
new device that performs 11 tests in 
less than 10 minutes without need 
for dilation. “This was devised to 
help address the lack of a compre-
hensive eye examination, especially 
for patients with diabetes,” she said.

One Year Later
When the pandemic started, slit-
lamp examinations were consid-
ered high-risk procedures for dis-
ease transmission, but now that is 
not the case. As Pickering explained, 
no severe ophthalmic-related out-
breaks have occurred since masks 
and other protocols were put into 
place. As a result, use of telemedi-
cine has decreased significantly or 
stopped altogether. A survey con-
ducted by Glaucoma Research Foun-
dation found that most patients pre-
fer to wait 6 weeks for an in-office 
appointment instead of a virtual of-
fice appointment in 2 weeks.

By June 2020, most practices had 
reopened and were resuming appoint-
ments, and telemedicine appointments 
decreased markedly. By October, out-
patient visits had returned to baseline.

The Future
Pickering remarked that in the future,
physicians will need readily avail-

able hardware. That list could include 
wireless or easy-to-use implantable 
IOP sensors; smart contact lenses; 
the ability to perform imaging of the 
angle; online or app-based visual field 
testing; a home visual field device; 
and a handheld, portable optical 
coherence tomography scanner for 
optic nerve evaluation.

According to Pickering, teleglau-
coma is here to stay because of the 
concept of crisis readiness. 

“Advances in technology will help 
to improve accuracy and diagnosis,” 
Pickering concluded. “The expansion 
of medical and nonmedical use of 
online programs due to COVID-19 
will increase patient and physician 
acceptance.” 

Terri-Diann Pickering, MD
E: tp@glaucomasf.com
Pickering is a consultant to Aerie.
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Glaucoma + dry eye = double trouble for patients, ophthalmologists 
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By Lynda Charters; Reviewed by 
George A. Ciof�, MD

T 
he COVID-19 pandemic had 
people flying by the seats of 
their pants. No guidelines 
were in place to deal with 

this once-in-a-lifetime event, and 
people around the country and the 
world handled it in various ways. 

George A. Cioffi, MD, Edward 
S. Harkness Chairman and Oph-
thalmologist-in-Chief at Ed-
ward S. Harkness Eye Institute,  
Columbia University Irving Med-
ical Center in New York, New 
York, faced the pandemic using 
a phased approach in his depart-
ment. He reported on how the 
approach is working out.

Before COVID-19
During the pre–COVID-19 phase in 
January 2020, reports surfaced of the 
first US case of the disease in Wash-
ington State. At that point, Columbia 
University announced travel restric-
tions by February 1, 2020. Attention 
on the pandemic then came into sharp 
focus that month when the first case 
in New York State was reported, which 

was rapidly followed by numerous 
cases and a surge in New Rochelle, 
New York, in early March.

In response, Cioffi established a lead-
ership team that conducted twice-
daily meetings for 3 months with 
the primary objective of ensuring 
the safety of the patients, staff, and 
faculty. They developed a running list 

of concerns, including personal pro-
tection equipment (PPE) availability, 
ventilator supply, federal and state 
mandates, and job insecurity. This 
was followed by rapid data collec-
tion; the enlistment of experts in,  
for example, infection control; and 
attending seminars to learn about the 
Wuhan, China, experience. 

The team kept a close eye on  
resources with the daily tracking 
of supplies. They used predictive  

analytics to look weeks ahead in  
anticipation of trends and rebound-
ing patient volumes in response 
to the fear of the medical system  
becoming overwhelmed. This prac-
tice continues to the present, which 
has been very helpful during the  
resurgence of the virus, Cioffi noted.

Phase 1
With phase 1 came the feared viral 
peak in March 2020. In response, 
the intensive care unit (ICU)  
capacity was more than doubled, 
resulting in a greater bed capac-
ity than the previous year.

Clinical practice in the Ophthal-
mology Department declined dra-
matically to approximately 5% to 

10% of the pre–COVID-19 level for 
about 6 weeks. However, it ultimately 
returned to about 95% in the last 
quarter of 2020.

Enhanced communication dur ing 
this early phase was Columbia’s  
approach to managing uncertainty. 
They accomplished this through  
virtual townhalls that dealt with 
infec tion control, psychiatry, ethics, 
laboratory services, emails, system 
updates, grand rounds, publications, 

Crisis management during 
the COVID-19 pandemic
Communication helps ophthalmologists reach  
a higher plateau

“It’s tough to make 
predictions, especially 

about the future.”
Yogi Berra

G L A U C O M A  S Y M P O S I U M
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and the hospital website. 
“All audiences, which included  

division directors; clinical, teach-
ing, [and] research faculties; donors; 
[and] staff, were kept fully informed,”  
Cioffi emphasized.

Communication about testing took 
center stage. Columbia addressed the 
entire spectrum, taking into consid-
eration availability and scalability, 
turnaround time, accuracy, live virus 
vs virus particles, antibody response, 
and serology and immunity. 

“We tried to provide as much infor-
mation as possible to all audiences,” 
he recounted.

Phase 2
With the downswing in virus cases 
in spring 2020, Cioffi and colleagues 
addressed managing expectations. 

“Our guiding principles shifted,” 
he explained. “We had to regain 
the focus on clinical teaching, care  
delivery, and research missions in the 
Ophthalmology Department while 
maintaining safety.” 

The department spent a great deal of 
time rebuilding its financial strength 
and maintaining staff and faculty  
morale and engagement.

“Phase 2 was the most intellectu-
ally challenging and therefore the 
most rewarding,” Cioffi pointed 
out. “It was very difficult. We were  
rebooted clinically, but all the COVID-
19 conundrums were still present.”

However, returning to the previ-
ous state of affairs would have been 
wrong, he added. 

“Like the hospital system, the depart-
ment has to have enhanced capacity, 

but we have to learn from this also and 
return to a higher plateau,” he said.

Mental stress peaked very early 
in phase 2 and continued, affecting  
patients, faculty, and staff. 

A program called CopeColumbia  
offered one-on-one  services, group 
therapy, and seminars with various 
groups to deal with the psychological 
impact of the pandemic and enhance 
mental health capacity.

Phase 3
On the cusp of the post–COVID-19 stage, 
regaining clinical success is the goal. 
Cioffi suggested looking for dividends. 
These encompass telemedicine, which 
has burgeoned during the pandemic; 
Zoom and Microsoft Teams adoption; 
staff cross-training; virtual morning 
case reports by residents and fellows; 
and streamlined visits. 

Cioffi reported that increasing num-
bers of faculty and staff are engaged 
in the technologies that helped cli-
nicians push through the pandemic.

“There are ways to return to  
enhanced capacity by realizing the 
dividends that COVID-19 necessi-
tated,” he said.

The reality is that the country and 
world are still in the grips of the 
virus, but the situation is evolving.

“We have gone from l imited  
resources such as PPE, ventilators, 
and ICU to finding ways to help the 
staff and ensure job security. We have 
maintained a hold on the situation 
thus far but have to rebuild finan-
cial security with the vaccines over 
the next 6 to 12 months,” Cioffi said.

Phase III involves the planning and 

reinitiation of the guiding principles 
over and over, which is taking place 
at Columbia now.

“The fear of not knowing is here. 
We have handled this in a respect-
ful way through communication, 
evidence, and engaging as many 
different audiences as possible,”  
Cioffi concluded. 

George A. Cioffi, MD 
E: gac2126@cumc.columbia.edu
This article was adapted from Cioffi’s presen-
tation at the 25th Annual Glaucoma Symposium 
CME of the Glaucoma Research Foundation. 

What is shaping  
the future of 
glaucoma care?

◗  Health Care Reform, Financing,  
and Information Technology

•  Short Term - Now

◗  Novel Therapeutics - Drug Delivery 
Systems

•  Mid Term - Soon

◗  “Personalized” Targeted Therapy

•  Long Term - Someday

AT ISSUE
(Circa 2012, G360 Intro Talk)

G L A U C O M A  S Y M P O S I U M
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By Lynda Charters; Reviewed by L. Jay 
Katz, MD, FACS

A  
number of established risk 
factors for elevated intra-
ocular pressure [IOP] have 
been recognized as a result of 

topical steroid treatment that include  
patients who are glaucoma suspects 
or have primary open-angle glaucoma 
[POAG], those with first-degree rela-
tives with POAG, and patients with 
diabetes,” said L. Jay Katz, MD, FACS, 
director emeritus of the Glaucoma Ser-
vice, Wills Eye Hospital, and professor 
of ophthalmology, Thomas Jefferson 
University, Philadelphia, Pennsylvania.

Intravitreal injections of steroids 
also are instrumental in IOP increases  
in about one-third of patients so 
treated, and steroid-eluting implants,  
fluocinolone especially, cause IOP  
increases in one- to two-thirds or 
more of treated eyes.

“Fluocinolone implants were re-
ported to be resistant to medical 
therapy in a significant number of 
eyes,” he stated. A 3-year clinical trial1 

found that 40% of patients required 
glaucoma surgery to control the IOP. 

Similarly, a case series2 of eyes 
treated with repeated injections of 
the dexamethasone implant (Ozur-
dex, Allergan) reported that patients 
with a family history of POAG were at 
greater risk of significant IOP spikes 
compared with controls.

A meta-analysis3 of patients treated 
with intravitreal steroids also showed 
that a third of patients treated with 
triamcinolone, up to three-quarters 
of patients who received fluorocino-
lone implants, and up to 15% of those 
with dexamethasone had significant 
IOP elevations. Risk factors identified 
were higher baseline IOPs, preexisting 
glaucoma, younger age, higher ste-
roid doses, and fluocinolone implants. 

In that study, close monitoring of the 
IOPs after intravitreal steroid injection 
or implantation included measuring 
the IOP within 30 minutes after the  
injection, 1 week after intravitreal tri-
amcinolone treatment and 2 weeks after 
implant insertion, every 2 weeks for 
the first month after treatment, then 
monthly for up to 6 months after intra-
vitreal triamcinolone and dexametha-
sone implantation, and 9 months after 
fluocinolone implantation.

Potential Interventions
Katz described a trial in which fixed 
combinations of brimonidine and 
timolol or dorzolamide and timolol 
were evaluated.4 The patients with 
IOPs higher than 30 mm Hg 3 months 
after intravitreal steroid injections had 
decreases in IOP into the mid- to high 
teens following medical therapy.

If patients are refractory to medi-
cal therapy, selective laser trabecu-
loplasty (SLT) can come to the rescue. 
A study5 of 7 such eyes with a mean 
preoperative IOP of 38.4 mm Hg found 
that SLT lowered the IOP in 5 eyes to 
a mean of 15.7 six months postoper-
atively. In uncontrolled IOP despite 
medical or surgical therapy, filtration 
surgery might be the key to success. 
Katz reported that in an experi mental 
study6 in rabbits that received an Ozu-
rdex implant, filtration surgery was 
successful, likely because of mini-
malization of subconjunctival scar-
ring that can affect the success of 
blebs and surgery. 

Filtration surgery may not be nec-
essary to manage these eyes, in that 
trabeculotomy successfully managed 
steroid-induced elevated IOPs in more 

Managing glaucoma caused  
by intravitreal steroid injections 
and implants
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than three-quarters of 121 eyes treated. 
This result was comparable to that 
obtained with trabeculectomy.7

Prophylactic antiglaucoma medical 
therapy is an approach that has been 
suggested for all eyes that are going 
to receive intravitreal steroid injec-
tions regardless of the baseline IOP. 
In one study,8 120 eyes were treated 
prophylactically and less than 2% 
had a significant IOP elevation. 

Another option for prophylaxis 
is SLT. In a study of 31 eyes with a 
baseline IOP of 21 mm Hg or higher, 
15 eyes were treated with SLT before 
injection of intravitreal triamcinolone 
acetonide, and none needed antiglau-
coma medication compared with the 
50% of the controls who did.9

“IOP elevations after intraocular ste-
roid treatment are common. Individ-
uals at high risk need to be identi-
fied and monitored with regular IOP 
measurements,” he said.

Prophylactic treatment can be con-
sidered in high-risk eyes, Katz said. 

L. Jay Katz, MD, FACS
E: ljkatz@willseye.org
This article was adapted from a presentation by 

Katz at the 25thannual Glaucoma Symposium 
of the Glaucoma Research Foundation. Katz 
has no related financial interests to disclose.  
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com/view/clear-lens-extraction-surgery-pinpointing-the-optimal-time-in-glaucoma-patients

online exclusives

W
ol

fg
an

g 
Zw

an
zg

er
@

S
to

ck
.A

do
be

.c
om

G L A U C O M A  S Y M P O S I U M

OTGRF0721_010-011_G360 140 Katz.indd   11 7/9/21   11:12 AM



Rhopressa® is a registered trademark of Aerie Pharmaceuticals, Inc. Rocklatan® is a registered trademark of Aerie Pharmaceuticals, Inc. 
©2021 Aerie Pharmaceuticals, Inc.  All rights reserved.  US-RHO-P-0268   03/21 

References: 1. Rhopressa® (netarsudil ophthalmic solution) 0.02% Prescribing Information. Aerie Pharmaceuticals, Inc., 2019. 2. Data on file, 
Aerie Pharmaceuticals, Inc. 3. Data on file, Aerie Pharmaceuticals, Inc.

BRIEF SUMMARY 
Consult the full Prescribing Information for 
complete product information.
INDICATIONS AND USAGE
Rhopressa® (netarsudil ophthalmic solution) 
0.02% is indicated for the reduction of elevated 
intraocular pressure (IOP) in patients with open-
angle glaucoma or ocular hypertension.
DOSAGE AND ADMINISTRATION
The recommended dosage is one drop in the 
affected eye(s) once daily in the evening. 
If one dose is missed, treatment should 
continue with the next dose in the evening. 
Twice a day dosing is not well tolerated and is 
not recommended. If Rhopressa® is to be used 
concomitantly with other topical ophthalmic 
drug products to lower IOP, administer each 
drug product at least 5 minutes apart. 
WARNINGS AND PRECAUTIONS
Bacterial Keratitis
There have been reports of bacterial keratitis 
associated with the use of multiple-dose 
containers of topical ophthalmic products. 
These containers had been previously 
contaminated by patients who, in most cases, 
had a concurrent corneal disease or a disruption 
of the ocular epithelial surface.
Use with Contact Lenses
Rhopressa® contains benzalkonium chloride, 
which may be absorbed by soft contact lenses.  
Contact lenses should be removed prior to 
instillation of Rhopressa® and may be reinserted 
15 minutes following its administration.
ADVERSE REACTIONS
Clinical Trials Experience
Because clinical studies are conducted under 
widely varying conditions, adverse reaction rates 
observed in the clinical studies of a drug cannot 
be directly compared to rates in the clinical 
studies of another drug and may not reflect the 
rates observed in practice.
The most common ocular adverse reaction 
observed in controlled clinical studies with 
Rhopressa® dosed once daily was conjunctival 
hyperemia which was reported in 53% of 
patients. Six percent of patients discontinued 
therapy due to conjunctival hyperemia. 
Other common (approximately 20%) ocular 
adverse reactions reported were: corneal 
verticillata, instillation site pain, and conjunctival 
hemorrhage. Instillation site erythema, corneal 
staining, blurred vision, increased lacrimation, 
erythema of eyelid, and reduced visual acuity 
were reported in 5-10% of patients. 
Corneal Verticillata
Corneal verticillata occurred in approximately 
20% of the patients in controlled clinical studies. 
The corneal verticillata seen in Rhopressa®-
treated patients were first noted at 4 weeks 
of daily dosing. This reaction did not result 
in any apparent visual functional changes in 
patients. Most corneal verticillata resolved upon 
discontinuation of treatment. 
For additional information, please refer to full 
Prescribing Information at Rhopressa.com.
You are encouraged to report negative side 
effects of prescription drugs to the FDA. Visit 
www.fda.gov/medwatch or call 1-800-1088.
U.S. Patent Nos.: 8,450,344; 8,394,826; 9,096,569; 
9,415,043; 9,931,336

BRIEF SUMMARY 
Consult the full Prescribing Information for 
complete product information.
INDICATIONS AND USAGE
Rocklatan® (netarsudil and latanoprost 
ophthalmic solution) 0.02%/0.005% is indicated 
for the reduction of elevated intraocular 
pressure (IOP) in patients with open-angle 
glaucoma or ocular hypertension.
DOSAGE AND ADMINISTRATION
The recommended dosage is one drop in the 
affected eye(s) once daily in the evening. 
If one dose is missed, treatment should 
continue with the next dose in the evening. The 
dosage of Rocklatan® should not exceed once 
daily. Rocklatan® may be used concomitantly 
with other topical ophthalmic drug products to 
lower IOP. If more than one topical ophthalmic 
drug is being used, the drugs should be 
administered at least five (5) minutes apart. 
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Pigmentation 
Rocklatan® contains latanoprost which has 
been reported to cause changes to pigmented 
tissues. The most frequently reported changes 
have been increased pigmentation of the 
iris, periorbital tissue (eyelid), and eyelashes. 
Pigmentation is expected to increase as long as 
latanoprost is administered. 
The pigmentation change is due to increased 
melanin content in the melanocytes rather than 
to an increase in the number of melanocytes. 
After discontinuation, pigmentation of the iris 
is likely to be permanent, while pigmentation 
of the periorbital tissue and eyelash changes 
have been reported to be reversible in some 
patients. Beyond 5 years the effects of increased 
pigmentation are not known.
Iris color change may not be noticeable for 
several months to years. Typically, the brown 
pigmentation around the pupil spreads 
concentrically towards the periphery of the iris 
and the entire iris or parts of the iris become 
more brownish. Neither nevi nor freckles of the 
iris appear to be affected by treatment. While 
treatment with Rocklatan® can be continued in 
patients who develop noticeably increased iris 
pigmentation, these patients should be 
examined regularly.
Eyelash Changes
Rocklatan® contains latanoprost which may 
gradually change eyelashes and vellus hair 
in the treated eye; these changes include 
increased length, thickness, pigmentation, the 
number of lashes or hairs, and misdirected 
growth of eyelashes. Eyelash changes are 
usually reversible upon discontinuation 
of treatment.
Intraocular Inflammation
Rocklatan® contains latanoprost which should 
be used with caution in patients with a history 
of intraocular inflammation (iritis/uveitis) and 
should generally not be used in patients with 
active intraocular inflammation because it may 
exacerbate inflammation.
Macular Edema
Macular edema, including cystoid macular 
edema, has been reported during treatment 
with latanoprost. Rocklatan® should be 
used with caution in aphakic patients, in 
pseudophakic patients with a torn posterior lens 
capsule, or in patients with known risk factors 
for macular edema.

Herpetic Keratitis
Reactivation of herpes simplex keratitis 
has been reported during treatment with 
latanoprost. Rocklatan® should be used with 
caution in patients with a history of herpetic 
keratitis. Rocklatan® should be avoided in cases 
of active herpes simplex keratitis because it may 
exacerbate inflammation.
Bacterial Keratitis
There have been reports of bacterial keratitis 
associated with the use of multiple-dose 
containers of topical ophthalmic products. 
These containers had been inadvertently 
contaminated by patients who, in most cases, 
had a concurrent corneal disease or a disruption 
of the ocular epithelial surface.
Use with Contact Lenses
Contact lenses should be removed prior to 
the administration of Rocklatan® and may be 
reinserted 15 minutes after administration.
ADVERSE REACTIONS
Clinical Trials Experience
Because clinical trials are conducted under 
widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot 
be directly compared to rates in the clinical trials 
of another drug and may not reflect the rates 
observed in clinical practice.
Rocklatan®

The most common ocular adverse reaction 
observed in controlled clinical studies with 
Rocklatan® was conjunctival hyperemia which 
was reported in 59% of patients. Five percent 
of patients discontinued therapy due to 
conjunctival hyperemia. Other common ocular 
adverse reactions reported were instillation 
site pain (20%), corneal verticillata (15%), and 
conjunctival hemorrhage (11%). Eye pruritus, 
visual acuity reduced, increased lacrimation, 
instillation site discomfort, and blurred vision 
were reported in 5-8% of patients.
Other adverse reactions that have been 
reported with the individual components and 
not listed above include:
Netarsudil 0.02%
Instillation site erythema, corneal staining, 
increased lacrimation and erythema of eyelid.
Latanoprost 0.005%
Foreign body sensation, punctate keratitis, 
burning and stinging, itching, increased 
pigmentation of the iris, excessive tearing, 
eyelid discomfort, dry eye, eye pain, eyelid 
margin crusting, erythema of the eyelid, upper 
respiratory tract infection/nasopharyngitis/
influenza, photophobia, eyelid edema, myalgia/
arthralgia/back pain, and rash/allergic reactions.
DRUG INTERACTIONS
In vitro drug interaction studies have shown 
that precipitation can occur when eye 
drops containing thimerosal are mixed with 
Rocklatan®. If such drugs are used, they should 
be administered at least five (5) minutes apart.
The combined use of two or more 
prostaglandins or prostaglandin analogs 
including latanoprost ophthalmic solution 
0.005% is not recommended. It has been shown 
that administration of these prostaglandin drug 
products more than once daily may decrease 
the IOP lowering effect or cause paradoxical 
elevations in IOP.
For additional information, refer to the full 
Prescribing Information at Rocklatan.com.
You are encouraged to report negative side 
effects of prescription drugs to the FDA. 
Visit www.fda.gov/medwatch or call 
1-800-FDA-1088.
U.S. Patent Nos.: 8,450,344; 8,394,826; 9,096,569; 
9,415,043; 9,931,336; 9,993,470; 10,174,017; 
10,532,993; 10,588,901; 10,174,017

Manufactured for: Aerie Pharmaceuticals, Inc., Irvine, CA 92614, U.S.A.
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Rock Inhibition: A Direct Path
to IOP Reduction

Replace latanoprost with Rocklatan®

for more powerful IOP reduction in
a single bottle3

Add Rhopressa® first for an
additional 20% IOP reduction1,2

IOP, intraocular pressure.

Visit DISCOVaerieLive.com to learn more about these innovative IOP-lowering treatments

Please refer to the Brief Summary on the adjacent page.

CONTRAINDICATIONS 
None. 

WARNINGS AND PRECAUTIONS 
• Pigmentation changes • Herpetic keratitis
• Eyelash changes • Bacterial keratitis
• Intraocular inflammation • Contact lens wear
• Macular edema 

IMPORTANT SAFETY INFORMATION FOR
RHOPRESSA®

IMPORTANT SAFETY INFORMATION FOR
ROCKLATAN®

WARNINGS AND PRECAUTIONS 
Bacterial Keratitis: There have been reports of 
bacterial keratitis associated with the use of multiple-
dose containers of topical ophthalmic products. 
These containers had been previously contaminated by 
patients who, in most cases, had a concurrent corneal 
disease or a disruption of the ocular epithelial surface. 

Contact Lenses: Contact lenses should be removed 
prior to instillation of Rhopressa® and may be 
reinserted 15 minutes following its administration. 
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BRIEF SUMMARY 
Consult the full Prescribing Information for 
complete product information.
INDICATIONS AND USAGE
Rhopressa® (netarsudil ophthalmic solution) 
0.02% is indicated for the reduction of elevated 
intraocular pressure (IOP) in patients with open-
angle glaucoma or ocular hypertension.
DOSAGE AND ADMINISTRATION
The recommended dosage is one drop in the 
affected eye(s) once daily in the evening. 
If one dose is missed, treatment should 
continue with the next dose in the evening. 
Twice a day dosing is not well tolerated and is 
not recommended. If Rhopressa® is to be used 
concomitantly with other topical ophthalmic 
drug products to lower IOP, administer each 
drug product at least 5 minutes apart. 
WARNINGS AND PRECAUTIONS
Bacterial Keratitis
There have been reports of bacterial keratitis 
associated with the use of multiple-dose 
containers of topical ophthalmic products. 
These containers had been previously 
contaminated by patients who, in most cases, 
had a concurrent corneal disease or a disruption 
of the ocular epithelial surface.
Use with Contact Lenses
Rhopressa® contains benzalkonium chloride, 
which may be absorbed by soft contact lenses.  
Contact lenses should be removed prior to 
instillation of Rhopressa® and may be reinserted 
15 minutes following its administration.
ADVERSE REACTIONS
Clinical Trials Experience
Because clinical studies are conducted under 
widely varying conditions, adverse reaction rates 
observed in the clinical studies of a drug cannot 
be directly compared to rates in the clinical 
studies of another drug and may not reflect the 
rates observed in practice.
The most common ocular adverse reaction 
observed in controlled clinical studies with 
Rhopressa® dosed once daily was conjunctival 
hyperemia which was reported in 53% of 
patients. Six percent of patients discontinued 
therapy due to conjunctival hyperemia. 
Other common (approximately 20%) ocular 
adverse reactions reported were: corneal 
verticillata, instillation site pain, and conjunctival 
hemorrhage. Instillation site erythema, corneal 
staining, blurred vision, increased lacrimation, 
erythema of eyelid, and reduced visual acuity 
were reported in 5-10% of patients. 
Corneal Verticillata
Corneal verticillata occurred in approximately 
20% of the patients in controlled clinical studies. 
The corneal verticillata seen in Rhopressa®-
treated patients were first noted at 4 weeks 
of daily dosing. This reaction did not result 
in any apparent visual functional changes in 
patients. Most corneal verticillata resolved upon 
discontinuation of treatment. 
For additional information, please refer to full 
Prescribing Information at Rhopressa.com.
You are encouraged to report negative side 
effects of prescription drugs to the FDA. Visit 
www.fda.gov/medwatch or call 1-800-1088.
U.S. Patent Nos.: 8,450,344; 8,394,826; 9,096,569; 
9,415,043; 9,931,336

BRIEF SUMMARY 
Consult the full Prescribing Information for 
complete product information.
INDICATIONS AND USAGE
Rocklatan® (netarsudil and latanoprost 
ophthalmic solution) 0.02%/0.005% is indicated 
for the reduction of elevated intraocular 
pressure (IOP) in patients with open-angle 
glaucoma or ocular hypertension.
DOSAGE AND ADMINISTRATION
The recommended dosage is one drop in the 
affected eye(s) once daily in the evening. 
If one dose is missed, treatment should 
continue with the next dose in the evening. The 
dosage of Rocklatan® should not exceed once 
daily. Rocklatan® may be used concomitantly 
with other topical ophthalmic drug products to 
lower IOP. If more than one topical ophthalmic 
drug is being used, the drugs should be 
administered at least five (5) minutes apart. 
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Pigmentation 
Rocklatan® contains latanoprost which has 
been reported to cause changes to pigmented 
tissues. The most frequently reported changes 
have been increased pigmentation of the 
iris, periorbital tissue (eyelid), and eyelashes. 
Pigmentation is expected to increase as long as 
latanoprost is administered. 
The pigmentation change is due to increased 
melanin content in the melanocytes rather than 
to an increase in the number of melanocytes. 
After discontinuation, pigmentation of the iris 
is likely to be permanent, while pigmentation 
of the periorbital tissue and eyelash changes 
have been reported to be reversible in some 
patients. Beyond 5 years the effects of increased 
pigmentation are not known.
Iris color change may not be noticeable for 
several months to years. Typically, the brown 
pigmentation around the pupil spreads 
concentrically towards the periphery of the iris 
and the entire iris or parts of the iris become 
more brownish. Neither nevi nor freckles of the 
iris appear to be affected by treatment. While 
treatment with Rocklatan® can be continued in 
patients who develop noticeably increased iris 
pigmentation, these patients should be 
examined regularly.
Eyelash Changes
Rocklatan® contains latanoprost which may 
gradually change eyelashes and vellus hair 
in the treated eye; these changes include 
increased length, thickness, pigmentation, the 
number of lashes or hairs, and misdirected 
growth of eyelashes. Eyelash changes are 
usually reversible upon discontinuation 
of treatment.
Intraocular Inflammation
Rocklatan® contains latanoprost which should 
be used with caution in patients with a history 
of intraocular inflammation (iritis/uveitis) and 
should generally not be used in patients with 
active intraocular inflammation because it may 
exacerbate inflammation.
Macular Edema
Macular edema, including cystoid macular 
edema, has been reported during treatment 
with latanoprost. Rocklatan® should be 
used with caution in aphakic patients, in 
pseudophakic patients with a torn posterior lens 
capsule, or in patients with known risk factors 
for macular edema.

Herpetic Keratitis
Reactivation of herpes simplex keratitis 
has been reported during treatment with 
latanoprost. Rocklatan® should be used with 
caution in patients with a history of herpetic 
keratitis. Rocklatan® should be avoided in cases 
of active herpes simplex keratitis because it may 
exacerbate inflammation.
Bacterial Keratitis
There have been reports of bacterial keratitis 
associated with the use of multiple-dose 
containers of topical ophthalmic products. 
These containers had been inadvertently 
contaminated by patients who, in most cases, 
had a concurrent corneal disease or a disruption 
of the ocular epithelial surface.
Use with Contact Lenses
Contact lenses should be removed prior to 
the administration of Rocklatan® and may be 
reinserted 15 minutes after administration.
ADVERSE REACTIONS
Clinical Trials Experience
Because clinical trials are conducted under 
widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot 
be directly compared to rates in the clinical trials 
of another drug and may not reflect the rates 
observed in clinical practice.
Rocklatan®

The most common ocular adverse reaction 
observed in controlled clinical studies with 
Rocklatan® was conjunctival hyperemia which 
was reported in 59% of patients. Five percent 
of patients discontinued therapy due to 
conjunctival hyperemia. Other common ocular 
adverse reactions reported were instillation 
site pain (20%), corneal verticillata (15%), and 
conjunctival hemorrhage (11%). Eye pruritus, 
visual acuity reduced, increased lacrimation, 
instillation site discomfort, and blurred vision 
were reported in 5-8% of patients.
Other adverse reactions that have been 
reported with the individual components and 
not listed above include:
Netarsudil 0.02%
Instillation site erythema, corneal staining, 
increased lacrimation and erythema of eyelid.
Latanoprost 0.005%
Foreign body sensation, punctate keratitis, 
burning and stinging, itching, increased 
pigmentation of the iris, excessive tearing, 
eyelid discomfort, dry eye, eye pain, eyelid 
margin crusting, erythema of the eyelid, upper 
respiratory tract infection/nasopharyngitis/
influenza, photophobia, eyelid edema, myalgia/
arthralgia/back pain, and rash/allergic reactions.
DRUG INTERACTIONS
In vitro drug interaction studies have shown 
that precipitation can occur when eye 
drops containing thimerosal are mixed with 
Rocklatan®. If such drugs are used, they should 
be administered at least five (5) minutes apart.
The combined use of two or more 
prostaglandins or prostaglandin analogs 
including latanoprost ophthalmic solution 
0.005% is not recommended. It has been shown 
that administration of these prostaglandin drug 
products more than once daily may decrease 
the IOP lowering effect or cause paradoxical 
elevations in IOP.
For additional information, refer to the full 
Prescribing Information at Rocklatan.com.
You are encouraged to report negative side 
effects of prescription drugs to the FDA. 
Visit www.fda.gov/medwatch or call 
1-800-FDA-1088.
U.S. Patent Nos.: 8,450,344; 8,394,826; 9,096,569; 
9,415,043; 9,931,336; 9,993,470; 10,174,017; 
10,532,993; 10,588,901; 10,174,017
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Rock Inhibition: A Direct Path
to IOP Reduction

Replace latanoprost with Rocklatan®

for more powerful IOP reduction in
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By Lynda Charters

I 
nvestigators from various com-
panies described their diagnos-
tic offerings at the Glaucoma  
Research Foundation’s 2021  

New Horizons Forum. The advances, 
mostly centered on artificial intel-
ligence (AI), are highlighted here.

PERG: Useful for Detecting 
Very Early Glaucoma Damage
Pattern electroretinography (PERG) is 
being elevated to the next level, that is, 
out of the laboratory setting and into 
the clinic as a useful technology that 
can detect early metabolic changes, 
said Matthew Emmer, vice president 
of business development and clinical 
affairs, Diopsys Inc.

“The goal was to make PERG eas-
ier to use and less demanding for the 
physician and technicians, with test-
ing times shorter than 1 minute per 
eye,” he said.

The company has developed refer-
ence ranges and reports that are easily 
interpretable. Trend graphs also have 
been developed, making PERG useful 
for objective, functional understand-
ing of early disease dysfunction such 
as early retinal ganglion cell (RGC) 
dysfunction, Emmer explained.

Numerous studies have reported that 

PERG is very sensitive for detecting 
functional loss and provides a win-
dow of opportunity before apoptosis  
occurs. PERG can detect decreased 
RGC function years before struc-
tural loss in glaucoma suspects and 
is more sensitive than optical coherence 
tomog raphy for detecting dysfunction  
in affected cells before damage is 
irreversible in ocular hypertension. 
PERG also can predict visual field loss 
and disease progression and monitor  
treatment efficacy. 

Diopsys first introduced ERG sensors 
that facilitated the development of a 
grading system for the average patient 
pattern responses to stimuli. In the 
presence of early disease, the signal 
becomes less reproducible and mark-
edly different from a normal sinus-
oidal response. The grading system 
allows clinicians to assign a number to 
the degree of dysfunction detected by 
the sensors considering the response 
size, response speed, and reproduc-
ibility along with a reference range. A 
trend plot shows changes over time. 

“All of this information precedes 
structural changes,” Emmer explained.

Recent investigations are indicating 
a strong correlation between PERG 
and the RGC count and between the 
PERG retinal vessel count and retinal 
vascular integrity, he pointed out. The 

company is releasing software that 
incorporates AI based on data from 
800 patients; application of the data 
algorithm to a patient subset is show-
ing better sensitivity and specificity. 

Using AI to Prevent Blindness
Kaushal Solanki, PhD, CEO and founder 
of Eyenuk Inc, is dedicated to detecting 
glaucoma early to prevent vision loss. 

Eyenuk is marketing an AI platform 
that can screen, diagnose, and mon-
itor diseases based on ophthal mic  
images. With imaging, AI can instant ly  
produce an actionable report with-
out the need to dilate the majority 
of patients. 

“A number of disease indications 
can be detected through this plat-
form,” he emphasized. 

Use of AI and automation are the only 
ways we can accomplish the goal of 
preventing vision loss, Solanki said. 

The platform incorporates 3 com-
ponents: EyeScreen, EyeArt, and Eye-
Mark. EyeScreen is a human plus AI 
diagnostic service with which human 
graders review images as usual with 
AI performing a background check 
and flagging potential errors. EyeArt is  
autonomous AI that enables screening 
at the point of care without requiring  
a specialist. EyeMark is “superpower” 
AI that performs an analysis to detect  

2021 New Horizons Forum: 
Diagnostic advances in glaucoma
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abnormalities and longitudinal mon-
itoring that detects and quantifies 
changes to create biomarkers that human 
experts cannot produce, he explained.

Thus far, Eyenuk has launched the 
platform targeting diabetic retinopathy; 
EyeScreen and EyeArt are launched and 
EyeMark will launch in 2021. 

He reported that EyeArt is the first 
FDA-cleared autonomous AI technol ogy 
for detecting more than mild diabetic
retinopathy and vision-threatening 
diabetic retinopathy. Regarding glau-
coma, EyeScreen and EyeArt are 
being marketed and EyeMark is under 
development.

“AI will play an instrumental role to 
enable timely detection and monitor-
ing of glaucoma via EyeScreen, EyeArt, 

and EyeMark. Using this platform, we 
hope to significantly reduce vision loss 
from glaucoma,” Solanki concluded.

AI-Driven Platform for 
Diagnostics and Augmentation
Millions of patients worldwide have 
visual field (VF) defects and/or dou-
ble vision from glaucoma, stroke, 
macular degeneration, diabetes, and 
retinitis pigmentosa. The current treat-
ments do not restore vision and only 
provide visual aids. 

Heru has developed a cloud-based AI 
platform combined with downloadable 
apps on augmented and virtual reality 
headsets to provide both autonomous 
vision diagnostics and personalized 
vision augmentation, according to 

Mohamed Abou Shousha, PhD, MD, 
MS, FRCS, CEO and founder, Heru, and 
associate professor, Bascom Palmer 
Eye Institute, Miami, Florida.

The company’s diagnostic suite 
includes the following downloadable 
apps: autonomous VF, autonomous 
strabismus, visual distortion, eye 
imaging, and remote eye examination. 

The VF app, a registered medical 
device with the FDA, is self-admin-
istered, easy to use, portable, and 
cost-effective. 

“One headset plus software per-
forms multiple tests,” he said, explain-
ing that the test uses patients’ natural 
interactions to light stimuli presented 
in the glasses to allow the app to map 
and quantify the vision autonomously. 

Telemedicine applications include 
VF, remote eye examination, and eye 
imaging capabilities; following test-
ing, the results are sent to a portal 
for review. 

N E W  H O R I Z O N S  F O RU M

TRANSLATING AI MODELS INTO REAL-WORLD PRODUCTS
Deep learning is ubiquitous. Making it useful in products in the real-world medical setting means debunking 
3 myths that may be related to AI and changing the current mind-set, according to Naama Hammel, MD, 
a clinical research scientist at Google Health.

 Using your smartphone 
camera, hover over the QR code 
to watch the full video.

exclusive video

MYTH 1. More data are all that 
is needed for a better model.
In reality, more data are better and 
increase the model’s performance, 
but the returns diminish beyond a 
certain point. 

“Not just the quantity of the data points 
is important, but the quality is also,” Ham-
mel said. “Label quality and ground truth 
are critical to building accurate models.”

MYTH 2. An accurate model is all that 
is needed for a useful product.
In reality, a human-centered approach is 
key to building useful products. 

“Not just the accuracy of a model is 
important, but the usability is also im-
portant,” Hammel said.

MYTH 3. A good product is 
sufficient for clinical impact.
In reality, access to the system and 
affordability are key factors. 

“Not just a good product and an accurate 
model are important; how the system in-
tegrates the product and is accessible to 
patients are important, ie, implementation 
and health economic research are criti-
cal to adoption of AI products,” she said.
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The AI platform goes a step fur-
ther by augmenting patient vision. In  
addition to diagnosing visual defects, 
the visual distortion and double vision  
can be corrected and the customized 
VF corrected and expanded based on 
the patient profile. 

“The user’s vision is augmented 
and enhanced and the surrounding 
environment enhanced, providing  
increased safety and functionality to 
the patient,” Shousha said.

A clinical trial at Bascom Palmer that 
compared the Heru VF measurements 
with Humphrey VF showed the 2 are 
comparable in healthy and diseased 
eyes with excellent reproducibility.

A Telehealth Platform for Sight
Elina Ianchulev, MBA, chief business 
officer at KeepYourSight, described the 
company’s eye care platform for remote 
physiologic monitoring and telehealth. 
Telehealth provides the opportunity for 
remote diagnosis and care management 
of chronic ocular diseases, which is  

important because 50% of glaucoma and 
diabetic retinopathy cases are diagnosed 
late, and in 50% of ptaients with age- 
related macular degeneration (AMD), 
treatment is late, she explained.

The KeepYourSight platform pro-
vides clinical applications to remotely  
assess optic nerve/macula/acuity  
function and, later in 2021, ocular  
motility, the ocular surface tear film,  
and others. The tests, all of which 
are software-based, can be self- 
administered on tablets, personal 
computers, and smartphones.  

In addition to monitoring existing 
patients, this platform offers clinicians 
the opportunity to expand their prac-
tices through screening in the com-
munity and among friends and family 
and referring channels, Ianchulev said. 

Augmented Reality Technology
Ocutrx Vision Technologies is dedi-
cated to providing augmented vision to  
patients with AMD and low vision. 

The Oculenz augmented reality 

technology uses pixel manipulation 
to allow ophthalmic patients to see 
around their scotoma, according  
to Linda Lam, MD, MBA, chief sci-
entific and strategy officer.

The technology works by first map-
ping the scotoma during a VF test. 
Eye-tracking follows the patient’s gaze 
as the image and text are moving 
around the scotoma. 

Data transmission to the clinician 
and telemedicine are also possible 
with this device, which facilitates 
following scotoma enlargement and 
possible disease progression and  
earlier intervention.

In addition to remote care, Ocutrx 
developed the OR-Bot, which is use-
ful in the operating room to address 
challenges with ergonomics, space 
constraints imposed by current sur-
gical systems and digital cameras, 
and poor resolution and 3D glasses 
limitations. The instrument offers a 
virtual reality microscope, 3D mon-
itor, and augmented reality headset. 

Using your smartphone 
camera, hover over the QR 
code to watch the full video.
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By Lynda Charters

T 
he Glaucoma Research Foun-
dation’s 2021 New Horizons 
Forum set the stage for inves-
tigators to present their latest 

developments in glaucoma therapy. 
The following summaries highlight 
those innovations.

Mercury Multipressure Dial (MPD)
This device uses a pair of goggles 
attached to a pump worn at night to 
lower the IOP noninvasively to the 
desired level, according to John Ber-
dahl, MD, founder and chief medi-
cal officer of Equinox Ophthalmic in 
Newport Beach, California. 

The pump, which is attached to the 
goggles, has a 5G-enabled antenna that 
sends data to the cloud. The doctor 
can review the data to determine if 
the patient is adhering to treatment. 
The data also can help the doctor 
determine the optimal pressure to 
deliver and for how long.

Results of a study of 51 patients 
(mean IOP, 16 mm Hg) showed that a 
25% pressure decrease programmed 
into the goggles resulted in IOP  
decreases to approximately 13 mm 
Hg; a 50% desired reduction de-
creased IOPs to approximately 11 mm 
Hg; and a 75% pressure reduction  
decreased the IOPs to approximately 
10 mm Hg, Berdahl reported.

The Smart Preserved System
Preservatives in ocular drugs can  
damage the ocular surface. The Smart 
Preserved System (SPS) is the first phar-
maceutical platform to deliver pre-
served drugs in preservative-free doses,  
according to Robert Dempsey, MBA, 
then CEO of TearClear at the time of 
this presentation. The SPS works by 
capturing preservatives before they 
reach the ocular surface. 

In a pilot study of 40 participants, 
30 were randomized to timolol deliv-
ered through the SPS and 10 received 
preserved timolol. On days 7 and 28 
following treatment onset, the IOPs 
were similar in the 2 groups and no 
drug-related adverse events occurred.

The SPS has been used successfully 
with more than 10 drugs. Preserva-
tive-free delivery of the active ingre-
dient was documented after admin-
istration. The SPS provides a unique 
chemistry system for each molecule 
studied, he reported, noting that the 
system has a clear regulatory path 
to 505(b)(2) FDA approval.

In addition to timolol, the company 
is studying this preservative-free  
approach with latanoprost and a tim-
olol/brimonidine combination.

Microvascular/Pericyte Dysregu-
lation in Optic Neuropathy
Patients with glaucoma often have 
vascular defects such as decreased 

blood flow, impaired autoregulation, 
and reduced vessel caliber, the mech-
anisms of which are slowly being  
revealed, according to Adriana Di 
Polo, PhD, a professor in the Depart-
ment of Neuroscience at the Univer-
sity of Montreal in Canada.

In her laboratory, investigators focus 
on the capillaries, which are a com-
ponent of the retinal neurovascular 
unit that also includes retinal ganglion 
cells (RGCs), astrocytes, and pericytes. 
Two-photon laser scanning microscopy, 
developed in Di Polo’s laboratory, has 
shown in living mice that early glau-
comatous dysfunction begins in the 
capillaries, which constrict at the peri-
cytes and, therefore, regulate capillary 
diameter and blood flow. 

The reduction in capillary diameter 
is correlated with decreased capillary 
blood flow and neurovascular dysreg-
ulation. Neurovascular coupling is also 
dysfunctional in glaucoma, with the 
dilatory ability markedly compromised.

Newly identified interpericyte tun-
neling nanotubes (IP-TNTs) connect 
pericytes on different capillary sys-
tems, thus forming a retinal/optic nerve 
head network, and regulate neurovas-
cular coupling. Dysfunction of that 
system prevents regulation of blood 
flow. Protecting IP-TNTs and the peri-
cytes may be a novel opportunity to 
restore neurovascular health in glau-
coma, she said.

2021 New Horizons Forum spotlights 
therapeutic innovations in glaucoma
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Optic Nerve Regeneration  
Via Electric Fields
Electric fields may be a viable therapy 
to regenerate optic nerves. Kimberly 
Gokoffski, MD, PhD, assistant pro-
fessor of clinical ophthalmology at 
the University of Southern California 
Roski Eye Institute in Los Angeles, 
hopes to accomplish this by direct-
ing long-distance RGC axon growth. 

Electric fields are instrumental in 
wound healing, directing pattern-
ing during development and forma-
tion of the optic nerve head. They 
also direct long-distance growth of  
peripheral nerve axons. The last 
was the basis for her hypothesis that  
implantation of an electrode behind 
the eye and the diencephalon can 
generate an electric field to exploit 
the electrosensitive properties of neu-
rons on direct long-distance axon  
regeneration, she explained.

Work on exposing retinal explant 
cultures to an electric field showed 
that the axons in the electric field 
appear to significantly redirect their 
growth toward the negative electrode 
and that they acutely reverse their 
direction of growth in response to 
changes in the electric field.

Questions remain about the mech-
anism by which RGCs translate elec-
tric fields into directional cues and 
whether this works in vivo. Gokoff-
ski showed that activating calcium 
channels that respond to electric fields  
activates downstream pathways, such as 
Rac1 and Cdc42, and inhibition of both 
neutralizes cathode-directed growth. 
Another finding was that upon acti-
vation of these pathways with electric 

field stimulation there were synergistic 
effects in directing cathodic growth. 

The ultimate question of whether 
electric fields direct RGC generation 
in vivo is being studied using safe 
asymmetric charge balance waveforms 
to direct axon growth. The results of 
tissue culture experiments showed 
that this approach can direct axon 
growth in tissue culture and an elec-
tric field can be generated along the 
optic nerve in ex vivo experiments. 
The most recent data show signifi-
cant direct RGC regeneration in vivo 
compared with a control with expo-
sure to an electric field for 10 days. 

Future research will elucidate 
under lying molecular mechanisms 
and investigate combination thera-
peutic approaches and less invasive 
ways to deliver electric field energy 
to the optic nerve via a contact lens 
electrode or subcutaneous electrode. 

Travoprost Implant to  
Treat Glaucoma and Ocular 
Hypertension
Results of a phase 1 clinical trial of 
OTX-TIC, an intracameral hydrogel- 
based travoprost implant, showed 
the implant’s promise as a sustained- 
release therapy with a long duration 
of action in patients with open-angle 
glaucoma and ocular hypertension, 
reported Michael Goldstein, MD, MBA, 
chief medical officer of Ocular Ther-
apeutix in Bedford, Massachusetts.

The fully biodegradable implant 
was delivered via 1 injection into 
the iridocorneal angle using a small-
gauge needle. Twenty patients in 4 
dosing cohorts (1, 15 µg; 2, 26 µg; 3, 

15 µg in a rapidly degrading hydro-
gel formulation; 4, 5 µg in a rapidly 
degrad ing hydrogel formulation) were  
enrolled at 5 sites and the implant 
was administered in 1 eye; the fel-
low eye received topical travoprost. 

Patients in all cohorts had onset 
of action as early as 2 days with an  
extended durability of therapy. Overall, 
IOP decreased from 7 to 11 mm Hg. 

After 1 implant in cohorts 1 and 
2, the duration of effect lasted more 
than 6 months in many patients and 
in cohorts 3 and 4 from 3 to 6 months 
with the rapidly degrading implant. 
Cohort 2 had the longest and most 
consistent IOP reduction. 

In cohorts 1 and 2, the implant bio-
degraded in 5 to 7 months; in cohorts 
3 and 4 the implant biodegraded in 
3 to 5 months. 

The implant remained in place 
in all patients. No changes in cor-
neal health or serious ocular events  
developed. A phase 2 trial is planned 
during summer 2021.

RadianceTx Beta Ophthalmic 
System
Laurence Marsteller, MD, MSc, 
founder, chairman, and CEO of Radi-
ance Therapeutics in Tucson, Arizona, 
reported development of a therapeutic 
medical device for glaucoma drain-
age procedures such as trabeculec-
tomies and transscleral minimally 
invasive glaucoma surgeries (MIGS). 
The goal is to overcome the high fail-
ure rates of glaucoma drainage sur-
geries resulting from postoperative 
scarring in relatively short periods 
postoperatively.

N E W  H O R I Z O N S  F O RU M
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The RadianceTx Beta Ophthalmic 
System, he said, provides device-based 
scarring antiscarring prophylaxis. In 
4 randomized controlled trials that 
included 788 patients, application of 
β brachytherapy (sealed source radi-
ation therapy) provided significantly 
better results than the standard of 
care of application of mitomycin C 
or 5-fluorouracil. 

β Brachytherapy involves 30-
second topical noninvasive applica-
tion of β therapy. The β source is 
similar to a lithium watch battery 
that is encased in a single-use ster-
ile handle and cap, Marsteller said. 

The goals of glaucoma surgery of a 
10-minute surgical time, an IOP out-
come of 10 mm Hg, and an effect that 
lasts 10 years can be achieved with the 
combination therapy of MIGS and β 
therapy, clinical study results showed.

Intranasal ST266 Delivery 
for Optic Nerve Treatment
Intranasal ST266 is a novel amnion 
cell-derived biologic that bypasses 
the blood-brain barrier to treat 
inaccessible parts of the eye and brain 
via the olfactory nerves, according 
to Larry Brown, ScD, executive vice 
president and chief scientific officer 
of Noveome Biotherapeutics in Pitts-
burgh, Pennsylvania. 

This biologic is a multicomponent 
secretome product composed of hun-
dreds of growth factors and cytokines 

at low physiologic concentrations in 
contrast with single drugs with 1 tar-
geted receptor, he explained, thus 
promoting homeostasis via multiple 
interactions. The cytokines and growth 
factors are obtained from amnion-
derived multipotent cells and pack-
aged in an intranasal delivery device.

Results of a study of the intranasal 
spray in nonhuman primates found 
that delivering large molecular weight 
proteins to the cribriform plate at the 
back of the nose resulted in the high-
est concentration of ST266 in the optic 
nerve head. 

Brown related a number of stud-
ies in which animals regained sub-
stantial vision following treat-
ment and studies that documented 
decreased axonal loss and reduced 
reactive oxygen inflammation and 
enhanced neuronal survival. “The 
studies supported that ST266 has the 
potential to noninvasively treat glau-
coma via the intranasal route,” he said.

A phase 1 dose-escalation clinical 
trial of 7 of 9 planned glaucoma sus-
pects demonstrated the safety and 
tolerability of the treatment for optic 
nerve diseases. A phase 2 study of 
treatment of optic nerve diseases is 
planned, he said.

Nanomedicine in Glaucoma
LipTide (NanoGenics), a novel pep-
tide nanoscale vehicle composed of 
a lipid, peptide, and payload, deliv-

ers gene therapy to an affected site, 
explained Cynthia Yu-Wai-Man, MD, 
PhD, principal investigator for Nano-
Genics and an assistant professor and 
consultant ophthalmic surgeon at 
King’s College London in England.

“For the payload, any type of gene 
therapy can be delivered, the pep-
tide is customizable for uptake in tar-
get cells, the lipid is customized for 
release, and the delivery can be tar-
geted to different eye or body parts,” 
she explained.

Compared with conventional vectors, 
LipTide has higher specificity than 
liposomal vectors and lower toxicity 
risks compared with viral vectors.

She reported that the preclinical 
in vitro results showed that 1 treat-
ment with the LipTide nanoparti-
cle on conjunctival fibroblasts from 
patients with glaucoma “led to 
effective silencing of [more than] 70% 
of fibrotic genes in the fibroblasts.” 

In vitro assays showed that the 
fibroblasts could no longer con-
tract the matrix. In a rabbit model, 
1 injection subconjunctivally into the 
bleb after a glaucoma filtration sur-
gery showed that the blebs survived 
significantly longer compared with 
controls and the survival was sim-
ilar to that achieved with mitomy-
cin C. No animals showed signs of 
toxicity associated with the LipTide 
nanoparticles, she said.

A phase 2a dose-escalation trial of 
LipTide is planned to study bleb sur-
vival at 1 year, toxicity, IOP, visual 
acuity, visual field testing, and reti-
nal nerve fiber layer thickness com-
pared with mitomycin C. 

 Using your smartphone 
camera, hover over the QR code 
to watch the full video.

exclusive video
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D 
uring the New Horizons 
Forum, industry represen-
tatives showcased their 
companies’ new devices, 

both invasive and noninvasive, for 
screening for and treating glaucoma. 
Here are some of the highlights. 

Avisi Technologies Inc.
Rui Jing Jiang, Avisi Technologies 
Inc cofounder and CEO, introduced 
Visi Plate, an ultrathin, multichannel 
aqueous shunt for glaucoma that tar-
gets disease in the moderate to severe 
ranges. “This technology provides a 
solution for patients requiring sus-
tained lower IOP,” she said.

This technology developed by the 
Philadelphia-based company is a step 
ahead of current surgical approaches 
to glaucoma—for instance, trabeculec-
tomy, refractory minimally invasive 
glaucoma surgeries, and tube shunts—
that can fail by becoming occluded or 
are very invasive. Some advantages 
of VisiPlate include the following:

 ◗ The shunt avoids occlusion 
via its 80-plus multichannel 
design that creates outflow 
redundancy, 

 ◗ The surface area maintains 
drainage space, 

 ◗ VisiPlate is made of 
nonfibrotic materials, 

 ◗ The shunt is ultrathin  
(300 times smaller than 
existing devices).

The preclinical data from a 3-month 
rabbit study showed a significant  
decrease in pressure without using 
mitomycin C compared with baseline; 
in some animals, IOP decreased by 
almost 40%. The device exhibited 
an excellent safety profile.

Bionode
This San Diego-based company, accord-
ing to Jane Fischer, president and CEO, 
is focused on rapid decreases in IOP 
via its wearable neuromodulation  
device composed of a monthly dispos-
able contact lens containing a gold-
trace electrode, therapeutic glasses 
that provide therapy tailored to the 
individual patient, and a mobile app 
to track progress and adherence. This 
treatment is designed to be a first-line 
therapy to replace antiglaucoma drops.

The device begins its work with 
the gold-trace lens stimulating a coil, 
and the glasses stimulate the gold 
trace in the lens. When the lens is in 
the eye, the gold trace acts on ocu-
lar structures to modulate IOP. This 
increases drainage and reduces IOP.

The noninvasive device boasts ease 
of use, patient adherence, remote mon-

itoring, better outcomes, and rapid 
outcomes, Fischer noted. Use of this 
system has no known adverse effects 
and is less costly than competing 
products. An ongoing study of the 
system’s efficacy showed decreases  
in IOP of up to 38% with exposure of 
patients to fixed stimulation.

Implandata Ophthalmic Products
Max Ostermeier, MBA, the CEO and 
founder of Implandata in Hanover, 
Germany, reported that the company 
is focused on remote monitoring and 
treatment of patients with glaucoma, 
which he perceives as superior to  
office-based care in helping to pre-
vent progressive visual loss.

The Eyemate system includes min-
ute biosensors that constantly collect 
disease information. The data are sent 
to a database for analysis and to the 
patient’s ophthalmologist to monitor 
treatment efficacy. An app informs 
the patient about their glaucoma sta-
tus and the response to medications, 
both of which promote adherence to 
therapy.

The Eyemate system is in use by 
more than 80 patients and has been 
well received by patients and oph-
thalmologists. The early intervention 
it provides in treating glaucoma is an 
advantage of this monitoring approach.

Injectsense
Ariel Cao, president, CEO, and  
cofound er of this Emeryville, Califor-
nia-based company, described sensor- 
enabled digital health platforms  
to improve glaucoma therapy. The plat-
form includes an injectable sensor to  

Global innovations 
at the fore By Lynda Charters
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monitor IOP continuously, a reader, 
application software, and cloud data-
base. For the first time, this includes 
constant visibility of IOP. The system 
requires weekly downloading of data. 
Physicians can configure the sys-
tem remotely via a secure website.

The system has been tested in vitro 
and in animals. The data were suc-

cessfully collected and transmitted 
to the cloud, Cao reported.

The system overcomes the limitation 
of measuring patients’ IOP a couple of 
times annually during waking hours. 
Monitoring IOP overnight may give 
new insights into the behavior of IOP 
during sleep. Continuous monitoring 
may allow physicians to intervene 

before patients experience irrevers-
ible damage to the visual system.

“Accurate long-term measurement 
is the key to establishing a circadian 
baseline of personal IOP profiles over 
months and years,” Cao said. “The 
injectable Injectsense system mea-
sures the IOP directly and at the 
same time is sutureless and preserves 

exclusive video
Using your smartphone camera, hover over the QR code to watch the full video.

Avisi presentation with Rui Jing Jiang

Injectsense presentation with Ariel Cao
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ocular tissue. The patients’ lifestyles 
are undisturbed and they experience 
minimal interruptions for charging 
and data download. This approach 
has the potential to transform the 
current standard of care.” The FDA 
has awarded the system the break-
through device designation.

Novai
Detection of Apoptosing Retinal Cells 
(DARC) identifies retinal cells that are 
dying and analyzes spatial patterns, 
according to Daria Gerasimova, busi-
ness development manager of Novai, 
based in Reading, United Kingdom. 
This technology includes a biologic 
(ie, a fluorescent-labeled annexin V 
protein) and an artificial intelligence 
(AI) algorithm. The protein is injected 
intravenously and in the presence  
of dying cells it binds to exposed 
phosphatidylserine that moves from 
inside the cell to outside. Affected 
cells appear as white retinal spots, 
and standard imaging equipment can 
be used to capture their images. AI 
is used to interpret and analyze cap-
tured images.

Given these capabilities, DARC as a 
biomarker can identify patients with 
active disease and enable rapid drug 
testing in weeks rather than over 
years. DARC may serve as an early 
detection biomarker that is lacking 
in ophthalmology, Gerasimova said.

In a phase 2 clinical trial, a sig-
nificantly higher (P = .0044) DARC 
count was seen in patients with glau-
coma who were progressing compared 
with stable patients. In addition, all 
study patients with a DARC count 

over 30 were seen to progress on  
optical coherence tomography imag-
ing of the retinal nerve fiber layer  
at 18 months, indicating a 100% pos-
itive predictive value of DARC for 
glaucoma progression. 

DARC also has the potential to be 
a diagnostic and a targeted therapy.

Olleyes Inc
Alberto Gonzalez-Garcia, MD, CEO 
of Olleyes Inc, based in Summit, New 
Jersey, described the VisuALL Vir-
tual Reality Platform, a validated  
visual field perimetry unit that pro-
vides standardized and mobile assess-
ment of the visual field in patients 
with glaucoma and other visual dis-
orders. Two models are available: for 
an office setting and for the home. 
VisuALL automatically analyzes the 
retinal sensitivity. Measurement of 
visual acuity and color vision test-
ing also can be performed.

The office model comprises the 
patient headset, the web app that 
the physician uses to interact with 
the system, and data storage in the 
cloud. The system boasts advantages 
including patient comfort, simultane-
ous binocular testing, and patch-free 
use. It is fully automated, validated, 
registered, and affordable. The home 
model is linked to the office platform 
and designed to be used in settings 
other than the home; this model also 
offers the ability to perform perime-
try in pediatric patients. The pediat-
ric examination, which uses a video 
game to capture patients’ attention, is 
aimed at children 8 years and older 
and does not require patching.

Remidio Innovation Solutions
The company based in Bangalore, 
India, has designed 2 devices for 
glaucoma screening; one provides 
portable, nonmydriatic fundus  
imaging with offline artificial intel-
ligence (AI) data interpretation, and 
the other is a portable virtual reality– 
based visual field analyzer, said Divya 
Rao, MD, medical director of Remidio. 

“Our novel offline AI generates a 
glaucoma referral report in 10 sec-
onds and can be performed by any 
clinician in any location, even without 
internet or electricity,” she explained.

The deep learning model was trained 
to detect referable glaucoma, both 
suspect and certain. 

The reports that are generated  
include activation maps that high-
light areas of abnormality. The  
referral model was validated in Asian 
and Caucasian eyes, with overall sen-
sitivity of about 95% and specificity 
in a range of 82% to 92%. 

“With these promising results, the 
next step is a clinical validation in a 
real-world setting,” she said.

Another instrument can assess the 
functional damage from glaucoma. 
The C3FA is a portable visual field 
analyzer that works through virtual 
reality. 

The system includes a headset,  
a Bluetooth trigger that facilitates  
patient interaction with the clinician, 
and an intuitive app that provides data 
management, reporting, and storage. 
This product performs screening and 
threshold strategies, both of which 
were validated, that can be accom-
plished rapidly in both eyes. 
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Among this year’s award presentations:

Ramin Valian, Vice President, Glaucoma and Reimbursement US, at 
Allergan, an AbbVie Company, was presented with the Catalyst Award in 
recognition of the company’s ongoing leadership and commitment to 
the development of innovative treatments to advance glaucoma care. 

“We are honored to recognize Ramin for his many contributions to oph-
thalmology that have led to improved glaucoma treatments and provided 
outstanding educational resources for people with glaucoma and their 
families,” said GRF President and CEO Thomas M. Brunner.

Amy Dixon, USA Paratriathlon National Team Member and President, Glau-
coma Eyes International, received the Visionary Award for her outstanding 
dedication to improving the lives of patients with vision loss education.

The Farrell Family was presented with the 2021 President’s Award in rec-
ognition of their dedicated fundraising and glaucoma advocacy efforts.

Pete A. Williams, PhD, Karolinska Institutet, Stockholm, Sweden,  
received the 2021 Shaffer Prize for Innovative Glaucoma Research for his 
exemplary research project “Targeting Neuronal Mitochondria for Neuro-
protection in Glaucoma.”

Emmy Award-winning radio and TV personality Liam Mayclem hosted the 

virtual cocktail reception/live auction as well as a matching gift opportu-
nity to raise $420,000 as part of the Fund-A-Scientist Initiative.

Attendees were also treated to a special performance from Janette 
Marquez, an accomplished opera singer who was born with glaucoma. 

The evening was dedicated to John Hetherington Jr, MD, who passed 
away in December 2020 at the age of 90. He, along with Robert Shaffer, 
MD, and H. Dunbar Hoskins Jr, MD, established GRF in 1978.

GRF also mourned the passing of Alan S. Crandall, MD, of the John A. 
Moran Eye Center, and a founding member of the GRF Advisory Board for 
the annual Glaucoma 360 meeting. ◗

Annual Gala spotlights leaders 
in glaucoma innovation
The 2021 Glaucoma 360 Virtual Annual Gala honored leaders in 
ophthalmology and the visionaries and catalysts who share Glaucoma 
Research Foundation’s (GRF’s) mission to cure glaucoma and restore 
vision through innovative research. 
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OPENING KEYNOTE SPEAKER
RANYA HABASH, MD
Microsoft AI for Health; FDA Digital Health 
Network of Experts; Chief Medical Offi cer, 
Everbridge; Medical Director, Technology 
Innovation; Assistant Professor of 
Ophthalmology, Bascom Palmer Eye Institute

GLAUCOMA 360
N E W  H O R I Z O N S  F O R U M

February 11, 2022
Grand Hyatt Hotel, 345 Stockton Street, San Francisco

Save the date for the 11th Annual New Horizons Forum, 
dedicated to speeding the development of new therapies and diagnostics for glaucoma patients.

This will be a hybrid event with opportunities to attend either in-person or online.

www.glaucoma360.org

New Horizons Forum
2022

SAVE THE DATE!
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