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Exploratory Trials in 
Cell Therapy

Corneal endothelial disease treated with cell therapy procedure
A cell therapy developed by a team of Japanese researchers has driven Aurion Biotech’s 

IOTA trial. The company recently released early results from the study, which focuses on 

corneal endothelial cell therapy. This is an innovative biologic therapy developed by Shigeru 

Kinoshita, MD, PhD, and colleagues that has come to fruition with the propagation of healthy 

corneal cells from 2 donors used to treat 50 patients with corneal endothelial disease.
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Apellis is exploring the role of 
complement in Geographic Atrophy1

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

All three complement pathways converge at C3 and it drives 

multiple downstream eff ects   — infl ammation, opsonization, and 

formation of the membrane attack complex — all of which can 

ultimately lead to retinal cell death. Increased levels of complement 

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

area just outside the lesion, known as the pre-lesion.2-9

1. Katschke KJ Jr, et al. Sci Rep. 2018;8(1):13055. 2. Mastellos DC, et al. Trends Immunol. 2017;38(6):383-394. 3. Ricklin D, 
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2012;119(2):339-346. 8. Boyer DS, et al. Retina. 2017;37:819-835. 9. Park DH, et al. Front Immunol. 2019;10:1007.
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Fall is upon us, and as the leaves begin to change colors, we are reminded of the importance of good vision. In this 

issue, the Ophthalmology Times® team off ers content to help you provide the best care for patients and ensure they 

can enjoy the vibrance of the season. 

In the cover article (page 24), Edward Holland, MD, discusses Aurion Biotech’s IOTA trial. The company recently 

released early results from the study focusing on corneal endothelial cell therapy, an innovative biologic therapy 

developed by Shigeru Kinoshita, MD, PhD. 

In surgery, Janet L. Alexander, MD, discusses pearls for improving surgical outcomes for pediatric patients (page 

6). Several cases involving uveitic cataracts demonstrate how imaging with ultrasound biomicroscopy can docu-

ment pathology that can complicate cataract surgery and inform the surgical approach.

Imaging continues to provide cutting-edge advancements.  In this section (page 11), Sharon Fekrat, MD, and 

Dilraj S. Grewal, MD, discuss how investigators at Duke University have taken a step toward establishing an adjunc-

tive approach using retinal imaging to diagnose Parkinson disease.

In therapeutics (page 12), Jennifer Loh, MD, points out that many physicians are fi nding drops to be a good 

option for patients that can result in reduced need for reading glasses before undergoing a surgery.

Clinical diagnosis continues to be an area for innovation. Olivia L. Lee, MD, outlines some technologies that are 

giving ophthalmologists options in the treatment of uveitis (page 18). Lee discusses the progress being made in 

patients with uveitis from better diagnostics to newer formulations of steroids to systemic immunosuppressants.

Our device technology coverage (page 20) in this issue focuses on the assortment of new IOLs, giving cataract 

surgeons myriad options for pseudophakic correction, according to Priyanka Sood, MD.

Gene therapy remains a font of new developments. In this section (page 22), we look at recent investigations pin-

pointing specifi c genes involved in early-onset familial disease with autosomal dominant or recessive inheritance 

as well as genetic risk factors for common glaucoma types with complex inheritance patterns. According to Janey 

Wiggs, MD, PhD, the goal of genetic research is to put that genetic information to work clinically to identify at-risk 

individuals and use the knowledge about disease-causing genes to develop novel therapies.

We hope that you enjoy this issue of Ophthalmology Times® and take an opportunity to enjoy the sights of fall. 

Mike Hennessy Sr, 
chairman and founder of Ophthalmology Times®’
parent company, MJH Life Sciences™ 
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As a physician and mother of 2 daughters ages 6 and 

10, I embraced the iPad as my new best friend in March 

of 2020. Screen time in our home quickly evolved from 

prepandemic “airplanes only” to “please go to your 

room and stay on your iPad all day while I work.”

On top of the iPad-as-babysitter approach to par-

enting that I employed throughout the pandemic, my 

children, like children across the country, switched 

from in-person learning to online school. That meant 

the ample outdoor recess and physical education time 

they would otherwise get was gone. After-school sports 

and activities soon fell off  the radar too, as did play-

dates and beach time. We were left with indoor (largely 

electronic) activities 24-7. I am sure any parent reading 

this can relate!

As a pediatric ophthalmologist, with my own chil-

dren: Did I institute a 20-20-20 rule in my home? Adjust 

screen brightness or location? Mandate outdoor activity 

to prevent myopia progression? I must admit–I did 

not. However, at the offi  ce, the 20-20-20 rule became 

my mantra as I watched many of my patients progress 

over a full diopter of myopia within short 6-month 

courses. I listened to parents as they described decom-

pensation of intermittent exotropia, telling them to try 

pencil push-ups and take plenty of screen time breaks. 

I pushed artifi cial tears and frequent screen breaks on 

children who reported dry eye symptoms (a disorder 

I rarely encountered before the pandemic). Yet at my 

own home, the children ran rampant on screens with 

no rules!

The proverb “the shoemaker’s children always go 

barefoot” probably applies to my experience. As my 

patients return to in-person school, the complaints 

related to dry eye and decompensated phorias have 

diminished… but the progression of myopia appears to 

be permanent. 

We will continue to study treatments for progressive 

myopia and hope to halt the epidemic of myopia in our 

youth. In the meantime, I seem to have dodged a bullet 

at home–my 6-year-old daughter just passed her well-

child vision screening with 20/20 vision OU. However, 

the quality of the YouTube videos she has watched this 

year may have stunted her development elsewhere! 

As parents, we all are doing the best we can, and I, 

for one, will be giving all parents the grace they need to 

accept the pandemic’s eff ects (and any “new rules” for 

screen-time they needed to survive this dark time) on 

their children’s eyes and move forward from here. 

Stacy L. Pineles, MD 
 the Jerome and 

Joan Snyder Chair 
in Ophthalmology 
and director of the 

Residency Program 
at the University 
of California, Los 

Angeles Stein Eye 
Institute. She practices 

pediatric and neuro-
ophthalmology.

SHE CAN BE REACHED AT 
100 Stein Plaza Los 
Angeles CA 90095

P: 310-267-1007  
F: 310-825-0151   

E: pineles@jsei.ucla.edu
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surgery

Improving surgical outcomes  
for pediatric patients
Techniques, technologies minimize complications and guide counseling, care

By Cheryl Guttman Krader, BSPharm; 
Reviewed by Janet L. Alexander, MD

Several innovations are revolutionizing surgical care in pe-
diatric ophthalmology, according to Janet L. Alexander, MD.

Speaking at the Women in Ophthalmology 2021 Summer 
Symposium, Alexander presented a series of rapid-fire cases 
to discuss 4 innovations affecting multiple subspecialities of 
pediatric ophthalmology. The innovations included prenatal 
surgical planning to address congenital hereditary disease, 
endothelial keratoplasty, endocyclophotocoagulation (ECP) 
to treat refractory glaucoma, and ultrasound biomicroscopy 
(UBM) as a tool for guiding complex cataract surgery.

Prenatal surgical planning
A case involving a child born with Norrie disease high-
lighted the value of prenatal surgical planning for allowing 
intervention prior to complications. During her second tri-
mester of pregnancy, a 30-year-old woman presented with 
carrier status for NDP mutation. Amniocentesis confirmed 
fetal NDP mutation and the ultrasound showed no fetal ret-
inal detachment. Labor was induced at 34 weeks gestation 
for early retinal treatment. 

The child received a diagnosis of Norrie disease and 
bilateral vitreous hemorrhages at birth and underwent 
bilateral treatment with intravitreal anti-VEGF therapy 
and peripheral retinal laser. Six months later, both eyes 
demonstrated robust light perception vision with an 
attached retina. 

Alexander, an assistant professor of ophthalmology and 
pediatrics at the University of Maryland School of Medicine 
in Baltimore, noted that the case is a reminder that it is 
never too early to start prenatal surgical planning. 

“Prenatal surgical planning requires proactive and timely 
genetic testing to identify surgical candidates, counseling 
for women carriers of high-risk genetic traits, and involve-
ment of geneticists and genetic counselors,” she said. 

Pediatric endothelial keratoplasty
Benefits and drawbacks of descemet stripping automated 
Continues on page 9 : Pediatric

Fundus photo 1 month following laser treatment for Norrie disease. 

Conea opacity is seen in a DSAEK case. (Images courtesy of Janet L. Alexander, MD)
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Femtosecond laser-assisted cataract 
surgery: One physician’s story
Ophthalmologist outlines his journey with the procedure as a late adopter

John C. Baldinger, MD; 
Special to Ophthalmology Times®

My partner and I were not early adopt-
ers of femtosecond laser technology. 
We had been running a well-estab-
lished optometric referral practice 
at an ambulatory surgery center for 
more than 30 years before we considered it. 
Several factors led to our decision. 

As ophthalmology section chief, I noticed 
that many of the younger surgeons we were 
considering for our staff  wanted to join a facility 
with femtosecond laser capabilities. 

Second, a rival practice was performing a 
high volume of femtosecond laser-assisted 
cataract surgery (FLACS) cases. 

Third, patients would call our practice to 
fi nd out whether we off ered FLACS. We would 
tell them no but assure them that our doctors 
have a lot of experience. However, we ended up 
losing patients to our competitor. Because this 
technology is well adopted in most facilities, we 
invested in a femtosecond laser (LENSAR). 

As an experienced surgeon who has per-
formed more than 50,000 procedures, I have a 
low complication rate with great results. After 
performing FLACS, I realized that there are 
some things this technology can reproducibly 
do better than I can. Immediately, I began to 
see tighter, more accurate, and more precise re-
sults. The fact that I could now have a capsulor-
hexis and opening of exactly 5 mm and not 4.8 
mm or 5.1 mm meant that, when those patients 
left the operating room, I knew their procedure 
was 100% accurate. 

I also found an improvement in the softening 
of the lens. The chopping and dicing facilitated 
the nuclear lens material removal. It required 
less phaco energy and produced faster phaco 
times. Patients were seeing closer to 20/20 on 

postoperative day 1 after FLACS than 
they were with traditional surgery. 
These were clear advantages. 

Occasionally, I get patients with 
previous trauma or who may have 

had retinal problems and undergone 
a pars plana vitrectomy. Their zonular 
structure and integrity of the eye are 

often not the same as those of a virgin eye. 

Work� ow
Because we do not keep the femtosecond laser 
in our operating room but in a clean area, I 
thought workfl ow would slow down. However, 
we move patients directly from the clean area 
to the operating room. When the femtosecond 
laser is done, the operating room is being 
turned around and the circulator is ready to 
bring the patient right back because I am work-
ing out of 1 room. The entire process from the 
time of docking is roughly a minute and a half.

FLACS has also improved my patient 
experience because I no longer do manual 
marking. I use preoperative iris imaging and 
astigmatism diagnostics technology (Cassini 
Technologies) that interfaces with my femto-
second technology. The manual marking using 
the Iris registration (even if I do not use the 
exact number from the imaging and diagnostic 
technology) allows me to manually enter the 
number and still have Iris registration. I have 
had cases where I have had a marker using 
any kind of mechanical device, when sudden-
ly the patient looks up or down and ends up 
with a corneal abrasion, and I have not even 
started the case. The fact that I no longer must 
mark the cornea, potentially creating a corneal 
abrasion and running the risk of patients com-
plaining the next day, is huge. 

The IntelliAxis L is a unique feature on 
our femtosecond laser platform. The femto 

places a little nick in the capsule at the steep 
axis. When I align a toric lens, whether it is a 
monofocal toric or a presbyopic toric, that mark 
is right where the lens toric mark is. There is no 
parallax. I know exactly where that lens is to 
be aligned. It makes the alignment much more 
precise and easier. We are getting 20/20 eyes at 
day 1 on high powered toric IOLs that we were 
never seeing before. 

Financial bene� ts
There are patients who want the technology. It 
is not an uphill sale. It sells itself. Clearly, the 
ability to have a procedure that drops to the 
bottom line of the practice with a decreasing 
reimbursement from the federal government, 
Medicare, and non-Medicare cases is a chal-
lenge. Reimbursements are going to continue 
to drop. We can balance-bill patients for a pre-
mium service when treating presbyopia and/
or astigmatism because those are noncovered 
conditions. 

Conclusion
There may be other surgeons like me who have 
many years of experience and are very happy 
with their outcomes. However, if they can avail 
themselves of femtosecond laser technology, 
it is worth being open-minded and giving it 
a shot. In the last 12 months, our premium 
conversion for toric and presbyopic lenses has 
been higher than ever. As the penetration of 
premium lenses increases, FLACS will be a 
further catalyst to drive more business through 
the premium channel. 

John C. Baldinger, MD
P: 703/876-9630
Baldinger is an ophthalmologist with Capital Eye 
Consultants in Fairfax, Virginia. He has no � nancial 
disclosures related to this content. 

john c. baldinger, md
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By Lynda Charters; 
Reviewed by Andrea Lora Kossler, MD; and 
Cat Burkat, MD, FACS

Corneal neurotization, a relatively new pro-
cedure that restores sensory innervation to 
a neurotrophic cornea by surgically transfer-

ring intact sensory donor nerve fi bers to the 
cornea, seems to be safe and eff ective and can 
improve vision.1,2

The transfer of nerve fi bers can be accom-
plished by dissecting nearby intact sensory 
nerves and directly or indirectly transferring 
the nerves using an interpositional nerve graft, 

such as an autologous or allogeneic nerve 
graft, according to Andrea Lora Kossler, MD, 
an assistant professor of ophthalmology at 
the Stanford University School of Medicine in 
Stanford, California.

Corneal neurotization is an important inno-

Corneal neurotization is effective 
for restoring sensory innervation 
Procedure transfers intact donor nerve � bers to the cornea

endothelial keratoplasty (DSAEK) vs penetrat-
ing keratoplasty (PK) were discussed through a 
case involving a 4-year-old child who presented 
with a cloudy cornea 2 years after undergoing 
cataract surgery. The child received a diagnosis 
of bullous keratopathy and underwent DSAEK.

“Compared to PK, DSAEK is associated with 
stronger wound integrity, less astigmatism, and 
faster visual recovery. It also avoids the need for 
stripping of the host endothelium in pediatric 
eyes,” Alexander said. “However, DSAEK graft 
positioning can be very diffi  cult in pediatric 
patients, and complications such as graft folds, 
detachment and dislocation, pupillary block, 
endothelial immune rejection, and steroid 
response can occur.”

ECP for glaucoma 
Advantages can also be cited for choosing ECP 
vs transscleral ciliary ablation to treat refrac-
tory glaucoma in pediatric patients. Alexander 
presented a case involving a 7-year-old child 
who had sustained a traumatic cataract, then 
presented with 20/250 vision and elevated IOP 
despite maximal medical treatment, selective 
laser trabeculoplasty, and goniotomy. 

The most remarkable feature of ECP is that it 

is minimally invasive and has a more favorable 
safety profi le compared with the transscleral 
technique. 

“For example, phthisis in the absence of 
retinal detachment occurs in over 30% of eyes 
treated transsclerally but in less than 1% of 
eyes that undergo ECP,” Alexander said. 

Other advantages of ECP include avoidance 
of late infectious complications, such as wound 
leak and endophthalmitis.

However, ECP has a modest success rate, 
and its benefi t is somewhat short-lived. Out-
comes data show that it eff ectively reduces 
IOP in about 30% of eyes, and about half of 
those eyes maintain IOP control for 1 to 2 
years. In addition, ECP is not devoid of serious 
complications—hypotony, retinal detachment, 
and vision loss can occur. 

Imaging for pediatric cataract
Preoperative evaluation with ultrasound biomi-
croscopy enables cataract surgery planning and 
helps avoid intraoperative surprises, according 
to Alexander.

Alexander demonstrated these points with 
several case examples. In one case, a 1-month-
old child presented with bilateral cataract, but 
cataract surgery was postponed for 3 months 
while the child underwent treatment for 
comorbid heart failure. Repeat imaging prior 
to the scheduled cataract surgery showed that 

crystalline lens thickness had decreased dra-
matically over time. 

Knowledge of the absorbed cataract guided 
appropriate surgical techniques, Alexander said. 

“Cataract surgery planning with UBM allows 
surgeons to evaluate IOL position, the lens 
periphery, and the ciliary body,” she said. 
“Importantly, it allows us to avoid surprises, 
including absorbed cataract, foreign bodies, 
masses, cysts, or membranes.”

Other cases involving uveitic cataracts 
showed how imaging with UBM can document 
pathology that can complicate cataract surgery 
and inform the surgical approach. Alexan-
der presented a series of eyes in which UBM 
revealed the presence of a cyclitic membrane, 
pupil synechiae, and calcifi ed plaque on the 
anterior capsule.

Alexander concluded that quantitative UBM 
is an innovation that further enhances the 
clinical utility of UBM. Quantitative UBM uses 
algorithms to analyze the images and generates 
information that helps clinicians interpret the 
images. The algorithms are also capable of 
suggesting clinical diagnoses and prognostic 
features, such as the risk of complications. 

Janet L. Alexander, MD 
E: jalexander@som.umaryland.edu
Alexander has no related relevant 
� nancial interests to disclose.
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vation because it can provide healthy corneal 
nerves, which are essential for maintaining 
corneal health, according to Kossler. Corneal 
nerves evoke the blink/tearing refl exes and re-
lease neuropeptides, which aid in maintaining 
epithelial cell integrity. In turn, the epithelial 
cells release neurotrophic growth factors that 
are critical for corneal nerve function.

“This dynamic interplay exists between 
corneal nerve health and corneal health; one 
must be present to have the other,” Kossler 
pointed out.

Cat Burkat, MD, FACS, a professor of ophthal-
mology at the University of Wisconsin-Madison, 
shared the success of corneal neurotization 
in the literature in stages 1 to 3 neurotrophic 
keratopathy resulting from herpes infection, 
neoplastic/neurosurgery, trauma/skull base 
fraction, ocular surgery, diabetes, multiple 
sclerosis, chemical burns, and congenital and 
idiopathic disease. 

Although the procedure has typically been 
performed in more advanced disease, Burkat 
also suggested that the procedure could be con-
sidered earlier in pediatric cases to potentially 
minimize amblyopia resulting from prolonged 
corneal scarring, as well as in certain central 
nervous etiologies. 

Similarly, Kossler related that she has 
performed corneal neurotization on stages 2 
and 3 neurotrophic keratopathy but stated 
there are reports of effi  cacy in earlier stages of 
the disease in children or patients diagnosed 
with central nervous system damage if nerve 
damage is permanent.

The procedure
There are several techniques to perform corneal 
neurotization. Kossler explained the indirect 
approach utilizing the supraorbital nerve with 
an interpositional allograft. The supraorbital 
nerve is dissected and tagged via an eyelid 
crease incision. A Wright needle is used to 
connect the superior fornix to the surgical 
space and transfer the nerve graft to the ocular 
surface. A conjunctival incision is made 5 mm 
above the superior corneal limbus. The nerve 

graft is transferred to the corneal limbus and 
separated into its individual fascicles, each of 
which is brought to the 4 quadrants of the cor-
neoscleral limbus and secured to the cornea. At 
the end, Tisseel (fi brin sealant; Baxter) is placed 
and the conjunctival incision is closed. 

The distal end of the nerve graft is then con-
nected to a nerve wrap, which helps protect the 
coaptation (nerve connection). Then the supra-
orbital nerve is cut for direct nerve end-to-end 
coaptation and additional Tisseel is applied. 
The incision is then closed during a blepharo-
plasty, Kossler described.

The donor nerves for this procedure are gen-
erally supraorbital, infraorbital, or supratroch-
lear nerves and can be ipsilateral or contralat-
eral depending on intact sensation, proximity, 
and axon density, according to Burkat. Donor 
site morbidity is also considered, as sensory 
changes in the forehead may be less bother-
some than in the cheek.

Postoperatively, viral prophylaxis is advised 
when appropriate. Burkat said she removes the 
suture tarsorrhaphy a few weeks after surgery 
and measures corneal sensation with a Co-
chet-Bonnet esthesiometer. 

“Patients are generally very comfortable 
postoperatively,” she said. “The corneal sen-
sation can be often measured within weeks to 
months postoperatively.”

Outcomes 
The outcomes were measured in 70 patients 
treated with the procedure from 2008 to 2020.3

There was a signifi cant improvement in visual 
acuity and in corneal sensation of 37.94 mm (P
< .001 for both comparisons). Kossler explained 
that the maximal corneal sensation returned at 
about 9 months postoperatively in a range of 
6.0 to 18.5 months. 

“It is exciting that 14 eyes have reported 
successful keratoplasty in patients who have 
undergone corneal neurotization,” she said. “Ad-
ditionally, confocal microscopy has demonstrat-
ed anatomic evidence of nerve regeneration.”

Other fi ndings indicate there is no diff erence 
in the outcomes when techniques or graft 
choices are compared.

“This is an exciting surgery, and we know 
from the data thus far that it does work,” 
Burkat said. 

A future consideration is the use of folic acid, 
which promotes peripheral nerve injury repair 
by aff ecting the Schwann cell function. This 
raises the question about whether folic acid 
should be used perioperatively, which is 
under study.4,5

Kossler explained that the procedure is new, 
and ophthalmologists have more to learn to 
improve the effi  cacy and determine proper 
patient selection. 

“What is known is that corneal neurotization 
is a safe and eff ective procedure for treating 
certain patients with neurotrophic keratopa-
thy,” she said. “The procedure improves corneal 
sensation and wound healing and can improve 
vision. Short- and long-term evidence show 
nerve regeneration and clinical effi  cacy.” 

Andrea Lora Kossler, MD
E: akossler@stanford.edu
This article is adapted from a presentation by Kossler 
and Burkat at the Women In Ophthalmology 2021 
Summer Symposium. Kossler is a past consultant to 
AxoGen, Inc. 

Cat Burkat, MD, FACS
E: cburkat@wisc.edu
This article is adapted from a 
presentation by Burkat and Kossler 

at the Women In Ophthalmology 2021 
Summer Symposium. Burkat has no 

� nancial interest in this subject matter.
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OCT/OCTA ocular biomarkers may 
help diagnose Parkinson disease
Retinal and choroidal changes were observed in study

By Lynda Charters; 
Reviewed by Sharon Fekrat, MD; 
and Dilraj S. Grewal, MD

There is no single diagnostic test for Parkinson 
disease (PD), and neurologists often rely on the 
patient’s response to medications to diff eren-
tiate the disease from conditions with similar 
symptoms. 

Investigators at Duke University have taken 
a step toward establishing an adjunctive ap-
proach using retinal imaging to diagnose PD. 
They used enhanced-depth optical coherence 
tomography (OCT) as well as OCT angiography 
(OCTA), both noninvasive technologies, to 
evaluate patients who had received a clinical 
diagnosis of PD in order to identify ocular 
structural diff erences between patients with 
PD and healthy controls. 

Cason B. Robbins, BS, of the Department 
of Ophthalmology at Duke University School 
of Medicine in Durham, North Carolina, lead 
author of the study, evaluated the retinal mi-
crovascular and choroidal structural changes 
in the eyes of patients with PD.1

Previous study results indicated that cere-
bral small vessel disease may be a potential 
risk factor for development of PD, and PD 
has a higher prevalence of cerebral ischemic 
lesions, Robbins et al noted.2-4  

The study and results
Participants were enrolled at the Duke Neuro-
logical Disorders Clinic. The 69 patients (124 

eyes; mean age, 71.7 years) had received an es-
tablished clinical diagnosis of PD. There were 
137 cognitively healthy controls (248 eyes; 
mean age, 70.9 years). All patients underwent 
OCT and OCTA. The investigators assessed 
the superfi cial capillary plexus vessel density 
(VD) and perfusion density (PFD) within the 
Early Treatment Diabetic Retinopathy Study 
(ETDRS) 6 × 6-mm circle, 6 × 6-mm inner ring, 
6 × 6-mm outer ring, and the foveal avascular 
zone. The investigators measured the retinal 
nerve fi ber layer thickness, macular ganglion 
cell/inner plexiform layer thickness, central 
subfi eld thickness, subfoveal choroidal thick-
ness, total choroidal area, luminal area, and 
choroidal vascularity index (CVI).

The results showed that compared with the 
healthy sex- and age-matched controls, the 
VD and PFD were signifi cantly lower in the 
patients with PD in the 6 × 6-mm ETDRS circle 
(P = 0.3 and P = 0.4, respectively) and in the 
6 × 6-mm inner ring (P = .003 and P = .004, 
respectively). The total choroidal area and 
luminal area were larger in the patients with 
PD (P = 0.1 and P = 0.2, respectively). The CVI 
was lower in the patients with PD.

The results did not show diff erences in the 
retinal nerve fi ber layer or ganglion cell layer 
thickness or the subfoveal choroidal thickness, 
the latter of which diff ers from the results of 
some other studies. 

Robbins joined Sharon Fekrat, MD, a pro-
fessor of ophthalmology at Duke University 
School of Medicine; Dilraj S. Grewal, MD, an 
associate professor of ophthalmology at Duke 
University School of Medicine; and the other 
coauthors in pointing out that the current 
fi ndings are combined with the clinical histo-
ry and other tests. 

“These choroidal and retinal microvascular 
imaging fi ndings may hold the potential to 

improve clinician confi dence in the diagnosis 
of PD,” they wrote. 

According to the investigators, the fi ndings 
highlight the need for further research into ret-
inal imaging as a potential novel biomarker for 
individuals with neurodegenerative diseases 
such as PD. 

“Future long-term studies that character-
ize the natural history of microvascular and 
structural retinal changes in individuals across 
the clinical spectrum of PD [are] warranted,” 
they concluded. “Studies may help clarify 
whether these imaging fi ndings may be useful 
as biomarkers for the onset of PD.” 

Sharon Fekrat, MD
e: Sharon.fekrat@duke.edu
Fekrat has no � nancial interest in 
this subject matter.

Dilraj S. Grewal, MD
e: dilraj.grewal@duke.edu
Grewal has no � nancial interest in 

this subject matter.
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A closer look at presbyopia options
Demographics show high demand for solutions beyond eyeglasses

By Lynda Charters; 
Reviewed by Jennifer Loh, MD

The aging of the population has brought great-
er demand for solutions to presbyopia beyond 
reading glasses. 

“Presbyopia is a huge underserved prob-
lem,” stated Jennifer Loh, MD, a private 
practitioner from Miami, who noted that 40% 
of patients would like an alternative to reading 
glasses, and more than two-thirds would con-
sider an eff ective eye drop.

Despite the large potential market, there are 
no approved drug therapies. All available ther-
apies such as glasses, contacts, lens exchange, 
inlays, and monovision have drawbacks. 

Other options
Presbyopia drops are an option. Several com-
panies are considering miotic eye drops with 
the goal of increasing the range of vision by a 
pinhole eff ect without aff ecting distance vision 
and with minimal adverse eff ects (AEs). 

Companies involved in development of a 
miotic product include Allergan (AGN-190584, 
1.25% pilocarpine), Orasis Pharmaceuticals 
(CSF-1, low-dose pilocarpine, phase 3 trial), Vi-
sus (Brimochol, 0.2% and 3% carbachol, phase 
2 trial), Eyenovia (Microline 1% or 2% pilocar-
pine Optejet delivery, phase 3 trial), Ocuphire 
(phentolamine, pilocarpine 0.4% and 0.75% 
Nyxol, phase 2 trial), Kedalion (AcuStream 1% 
or 2% pilocarpine, phase 2 trial), Lenz Thera-
peutics (Aceclindine, phase 2 trial), and OSRX 
(EyeFocus-01, investigative product comprised 
of a miotic, �1 agonist, H1 antagonists, and 
nonsteroidal anti-infl ammatory drug). 

In addition to the miosis products, Novartis 
is working on an eye drop that softens the 
crystalline lens (EV06). 

The characteristics of a potentially great 

presbyopia eye drop include effi  cacy in 
improving near vision; safety (ie, maintaining 
distance vision and absence of headaches); 
durability; rapid onset within 30 minutes; 
convenience; and tunable pupil modulation, 
Loh pointed out. 

In View
Of the previously mentioned products, the 
closest to achieving commercial availability is 
Allergan’s AGN-190584. In the GEMINI I trial, 
the primary and key secondary end points 
were met without compromising the distance 
vision. The drop achieved a 3-line or greater 
improvement in the mesopic distance cor-
rected near vision (DCNVA) with onset in 15 
minutes; 92.5% of the study patients achieved 
20/40 functional vision or better in the phot-
opic DCNVA on day 30. 

The treatment-associated AEs were mostly 
mild and transient and few patients discon-
tinued use of the drop, and the pupillary 
response and the return to the baseline 
pupillary diameter within 24 hours were 

maintained from days 1 to 30 with no tachy-
phylaxis, Loh said. 

Although various surgical and medical 
options are available, the need is great for an 
alternative nonsurgical and noncorrective lens 
option, she emphasized. 

“Drops for presbyopia are an exciting 
technology for patients that can result in 
the reduced need for reading glasses before 
undergoing a surgery,” Loh concluded. “Drops 
would be both an excellent option for pa-
tients who had undergone a previous corneal 
refractive surgery and are now presbyopic 
and can serve as a bridge until surgery is 
needed. Finally, the drops can help patients 
continue to appear youthful.” 

Jennifer Loh, MD
E: jenniferlohmd@gmail.com

This article is adapted from Loh’s presen-
tation at the Women In Ophthalmology 

2021 Summer Symposium. She is 
a consultant and adviser to Aller-
gan, Orasis Pharmaceuticals, and 

Novartis.

PROBLEM: AGE-RELATED LOSS OF ACCOMMODATION
"Pinhole" effect may improve extended depth of focus

Ophthalmologists are seeking solutions to the age-related loss of accommodation.
(Image courtesy of Jennifer Loh, MD)
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Neuro-ophthalmology:  
More to offer than just steroids
Targeted antibody testing and therapy offers new options for ophthalmologists

By Lynda Charters; 
Reviewed by Kimberly M. Winges, MD

Neuro-ophthalmology is experiencing an 
exciting growth in diagnostic and treatment 
options, especially with targeted antibody 
testing and therapy, according to Kimberly 
Winges, MD, who discussed some of the most 
recent available treatments in the subspecialty. 
Winges is an associate professor of ophthal-
mology and neurology at Casey Eye Institute 
at Oregon Health & Science University in 
Portland, and assistant chief of surgery at the 
Veterans Administration Portland Health Care 
System in Oregon.

New therapies and diagnostics
Tocilizumab (Actemra, Genentech) for 
giant cell arteritis (GCA). Patients with GCA 
now have access to the first FDA-approved 
treatment for the disease. This is noteworthy 
because GCA is the most common form of 
vasculitis affecting adults over age 50, and 
historically, steroids with all their unfavorable 
adverse effects have been the only treatment. 

“This drug is a sea change in GCA treat-
ment,” Winges said. 

 Tocilizumab is an anti–interleukin 6 
receptor antibody that reduces B-cell activa-
tion, acute phase reactants, and differentiation 
of T-helper cells, she explained.

The approval in May 2017 was 
based on the results of the GiACTA trial 
(NCT01791153),1 in which dosing was weekly 
or every other week along with a 26-week 
prednisone taper. The regimen was superior 
to steroids alone. 

Winges recommends tocilizumab as both a 
first-line therapy and second-line therapy in 
cases with poor high-dose steroid tolerance.

 Teprotumumab (Tepezza, Horizon 
Therapeutics) for thyroid eye disease (TED). 
Teprotumumab, approved by the FDA in 
January 2020, is the first therapy for TED. 
The drug blocks the insulin-like growth 
factor (IGF)-1 receptor antibody of the thyroid 
stimulating hormone receptor/IGF-1 receptor 
complex and prevents fibroblast stimulation, 
according to Winges. 

“Teprotumumab is showing promise in 
reducing all aspects of thyroid orbitopathy, 
including optic neuropathy, and not just 
proptosis, which was the primary outcome 
measure in the phase 2 and 3 clinical trials,” 
she explained. 

The results of these promising trials have 
been released and there are more forthcoming 
that look at other features of the disease.2  

 Test for anti–myelin oligoden-
drocyte glycoprotein (MOG) immu-
noglobulin G (IgG) antibody–asso-
ciated disease (AD). Physicians faced 
with patients suspected of having atypical 
optic neuritis have a new diagnostic tool: the 
anti-MOG antibody test. This can be ordered 
from the Mayo Clinic laboratory and other 
commercial laboratories and includes neuro-
myelitis optica (NMO) in the panel.

Some physicians may be concerned about 
bilateral disease, optic neuritis in the presence 
of obvious marked disc edema, longitudi-
nal optic nerve enhancement on magnetic 
resonance images, and/or their pediatric 
patients. Winges said the test is almost always 
performed as it can help counsel treatment 
and prognosis, which is more favorable in the 
MOGAD group than the NMO group.3 

 Test for aquaporin-4 chloride 
channel antibody.4 Physicians have 

another diagnostic test at their fingertips when 
NMO is suspected. Patients may have bilateral 
severe optic neuropathy with longitudinal op-
tic nerve enhancement, longitudinal cervical 
spine lesions, relapsing course, or involvement 
of the optic chiasm and other central nervous 
system structures such as the area postrema. 
NMO is more common in women. 

The test is available from Mayo Clinic and 
other commercial laboratories. Importantly, in 
this very severe disease, steroids are not the 
treatment choice; plasmapheresis and intrave-
nous immunoglobulin therapies are initiated 
quickly in patients who have no improvement 
with steroids after a 5-day course or in whom 
an NMO diagnosis is immediately suspected 
based on clinical history, Winges explained.

 Oral megadose steroids. When 
treating patients with typical optic neuritis, 
these drugs are as efficacious as intravenous 
steroids. The bioequivalent dose of 1250 mg 
taken orally is equivalent to 1000 mg adminis-
tered intravenously. 

“This treatment is now acceptable based 
on current findings,”5 Winges said. This is 
especially appealing for adherent, insightful 
patients with no access to an infusion center. 

 Stroke treatment for branch ret-
inal artery occlusion and central 
retinal artery occlusion (BRAO, CRAO). 
Winges explained that retinal artery occlu-
sions are defined as embolic strokes based on 
a new classification by the American Heart 
Association and American Stroke Association.6 
Patients should be sent to the emergency 
department for a stroke work-up. 

“Many stroke centers will consider CRAO 
acute reperfusion therapies, which are being 

Continues on page 16 : Antibody testing
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investigated in several ongoing international 
clinical trials,” she concluded. “It is not just 
steroids anymore. But when it is, we have 
more options. Test for MOGAD/NMO on all 
atypical optic neuritis patients. Remember that 
new retinal artery occlusions require an acute 
stroke work-up.” 

Kimberly M. Winges, MD
E: winges@ohsu.edu
This article is adapted from Winges’ 
presentation at the Women in 

Ophthalmology 2021 Summer Symposium. She has 
no � nancial interest in this subject matter. 
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By Keith A. Reynolds 

The fi nancial outlook for hospitals is 
likely to remain bleak throughout 2021 
as the COVID-19 pandemic continues to 
aff ect bottom lines across the country.

According to a report prepared by 
Kaufman Hall and funded by the Amer-
ican Hospital Association, $54 billion 
in net incomes are projected to be lost 
by hospitals nationwide over the course 
of 2021, even with federal Coronaviris 
Aid, Recover and Economic Security 
Act funding being taken into account.

Specifi cally, the analysis projects that 
median hospital margins could be 11% 
below prepandemic levels by the end 
of the year.

The analysis, which is based on actu-
al performance data from the fi rst and 
second quarters of this year, found that 
more than one-third, 35%, of hospitals 
in the U.S. will maintain negative oper-
ating margins through the end of 2021. 

The authors also note that the un-
certain course of emerging COVID-19 

variants in the U.S. this fall could likely 
lead to even more losses.

The actual performance results 
show that the percentage of hospitals 
with negative operating margins had 
decreased from the fi rst to second quar-
ters, the analysis see it improving to 
35% in the third quarter and then stay 
fl at in the fourth. 

It is worth noting that the surge in 
cases tied to the Delta variant was also 
not included in this analysis, according 
to the report.

There are several contributing factors 
to the continued losses: 

More high acuity, inpatient cases 
which require longer stays than before 
the pandemic.

Increasing costs for labor, drugs, 
purchased services, personal protective 
equipment, and other supplies have led 
to higher expenses for hospitals.

Profi table outpatient visits have 
continued to grow from the depths of 
the early pandemic but are still below 

2019 levels.
Drug costs have seen the largest 

increases, with Drug Expenses per 
Adjusted Discharge up 24% compared 
to before the pandemic, driven, in part, 
by new high-cost drugs coming onto the 
market. 

"Our mid-2021 analysis shows that 
COVID-19 continues to create not only 
clinical but also fi nancial challenges for 
hospitals," Ksufman Hall wrote in the 
report. 

Conclusion
The report also noted that as overall 
hospital revenues continue to im-
prove on the whole, they are off set by 
mounting expenses in caring for greater 
numbers of sicker, high-acuity patients 
who require longer hospital stays, 
more supplies and staff  time, and more 
resources overall. 

At the same time, the demand for 
outpatient services remains down com-
pared to before the pandemic.

Pandemic pushes hospital losses throughout 2021
Report indicates hospitals could lose $54 billion in net incomes
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Technologies offer options  
in treatment of uveitis
Diagnostics, imaging, and therapeutics pave the way for better outcomes

By Lynda Charters; 
Reviewed by Olivia L. Lee, MD

The recent progress made for patients with 
uveitis range from better diagnostics to newer 
formulations of steroids to systemic immuno-
suppressants, and these are leading to better 
outcomes, according to Olivia L. Lee, MD, an as-
sociate professor of ophthalmology and director 
of the Anterior Segment Imaging Laboratory at 
the Gavin Herbert Eye Institute at the University 
of California, Irvine. 

Lee recently discussed the progress that has 
been made in patients with uveitis from better 
diagnostics to newer formulations of steroids to 
systemic immunosuppressants. 

Diagnostics
Lee detailed a complex case of a 35-year-old 
woman with unilateral hypertensive iridocyclitis 
in the left eye. The anterior uveitis was chronic 
and was associated with very subtle changes 
in the iris stroma at the pupillary margin. A 
posterior subcapsular cataract was present and 
there is an increased cup-to-disc ratio. Glaucoma 
drops alone provided suboptimal control of the 
intraocular pressure (IOP). 

Lee performed an anterior chamber tap and 
obtained a peripheral blood sample; the resul-
tant Goldmann-Witmer coefficient was positive 
for rubella (19.34), she reported. This analysis 
led to the diagnosis of Fuchs heterochromic 
iridocyclitis associated with rubella. 

“No treatment is needed for rubella and 
topical steroids are not helpful. Cycloplegia is 
unnecessary because synechia do not develop,” 
Lee said. “Treatment was focused on IOP control. 
In this case, the diagnosis was established with a 
very small sample of aqueous.”

Lee then discussed other testing that can be 
done with small aqueous samples to address 

whether uveitis is infectious or noninfectious. In 
patients with uveitis, polymerase chain reaction 
(PCR) is superior to cultures, the gold standard, 
because of its higher sensitivity and the small 
sample volume needed. 

PCR has been used to diagnose many con-
ditions, such as viral anterior uveitis/retinitis, 
toxoplasma chorioretinitis, ocular tuberculosis, 
Whipple disease, cytomegalovirus (CMV) endo-
thelitis and anterior uveitis, ocular histoplasmo-
sis syndrome, and endophthalmitis. 

All physicians, even those outside large aca-
demic institutions, can send ocular specimens 
for PCR testing. A variety of tests on ocular fluid 
are available through ARUP Labs, University of 
Washington, and Casey Eye Institute. Extensive 
testing of viruses, mycobacteria, autoimmune 
retinopathy panels, and cancer- and melano-
ma-associated panels is available.

Ocular imaging advances
“Multimodal imaging is the current rage,” Lee 
pointed out. 

Multiple imaging techniques are available to 
diagnose and evaluate uveitis that includes iden-
tifying the location and degree of the inflamma-
tion. These capabilities apply to use in the clinic 
and to an objective and reproducible way for use 
in clinical trials, she explained.

Optical coherence tomography (OCT) can be 
used, in addition to all of its other uses, to eval-
uate cells in the anterior chamber and vitreous 
cavity. Lee recounted a study1 performed using 
the Topcon DRI Titan swept-source (SS) OCT 
machine to evaluate anterior cells in eyes with 
uveitis. The eyes were graded at the slit-lamp 
using SUN criteria for anterior chamber cell and 
flare and then compared to images obtained us-
ing SS-OCT. Lee reported that in the 4+ anterior 
chamber cell group, the particulates were easy 
to visualize. “However, in the eyes in which I saw 

no cells clinically, I was surprised to see that the 
OCT picked up some small cellular material,” 
she said. 

Lee found that the correlation between the 
SUN clinical grading and the presence of cells 
seen by anterior-segment OCT was very good. 

“This technology also can be used to look at 
vitreous cell and haze,” she said.

When considering fundus fluorescein angi-
ography, peripheral vasculitis would have been 
overlooked if sweeps of the peripheral retina 
were not done. Widefield fundus imaging is 
important not only in retinal vasculitis but also 
in a number of other conditions with peripheral 
pathology, Lee said. 

Treatments
Corticosteroids have been the go-to therapy for 
uveitis for 70 years. Currently, new steroid for-
mulations provide a variety of routes of adminis-
tration and sustained drug-delivery devices. The 
choice is made based on the desired potency 
and location of drug delivery. For example, in-
travitreal steroids can be injected to treat uveitic 
cystoid macular edema (CME); however, this 
method is associated with a limited treatment 
duration and sets the stage for recurrent disease. 

The answer to this is use of a sustained-drug 
delivery devices. Retisert (fluocinolone; Bausch 
& Lomb), the first to receive FDA approval, lasts 
30 months, requires surgical implantation, and 
frequently results in cataract and glaucoma de-
velopment. Ozurdex (dexamethasone; Allergan), 
injected during an office procedure, is effective 
for 4 to 6 months. Yutiq (fluocinolone; EyePoint), 
approved to treat noninfectious uveitis, has a 
longer effective treatment duration than Ozur-
dex, but Lee said she believes Ozurdex is better 
for treating active disease than Yutiq, which is 
better for maintenance.

FDA approval of a suprachoroidal steroid 
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By Junsang Cho, BA; Anika Tanwani, BS; 
Sami Younes, BS; Chao Charoenkijkajorn, 
MD; and Andrew G. Lee, MD 

Special to Ophthalmology Times®

Froin syndrome is described in the medical 
literature as the combination of xanthochromia, 
elevated protein, and hypercoagulated cerebro-
spinal fluid (CSF). 

Discussion
Froin syndrome is characterized by xanthochro-
mia and hypercoagulability of the cerebrospinal 
fluid (CSF).1 The etiology of the condition stems 
from either meningeal irritation or blockage of 
the spinal canal by a mass, leading to reduction 
of CSF flow. Papilledema is a consequence of 
high CSF protein that interrupts the CSF reab-
sorption process occurring at the level of the 
arachnoid granulations. The CSF protein levels 
can increase to at least 5 g/L, as compared to 
the normal values of 0.15 to 0.45 g/L.2

Schully et al suggested that the spinal sub-
arachnoid space below a spinal block behaves 
like a cul-de-sac.3 Consequently, there is dimin-
ished pressure in the cul-de-sac, as connection 
with the spinal fluid above the compression has 
been cut. 

In addition, pial veins are dilated at the site 
of compression, resulting in transudation. The 
aforementioned stasis and transudative nature 
of the fluid results in hypercoagulability.4

The work-up for a patient who has symptoms 
consistent with Froin syndrome usually starts 
with brain and spine imaging.5 An MRI typically 
shows the spine lesion causing the CSF outflow 
obstruction or elevated CSF protein. 

A representative case presentation
A 35-year-old obese woman develops se-
vere lower back pain and blurred vision. An 
ophthalmologist finds 20/30 vision in both 
eyes (OU) with Frisen grade 3 papilledema and 

severe visual field constriction OU. MRI of the 
brain and orbit with MR venography (MRV) 
were negative. 

A lumbar puncture yielded no CSF and a 
“dry tap” MRI of the spine showed a thoracic 
ependymoma. After neurosurgical resection a 
spinal tap showed an opening pressure of 30 
cm of water and an elevated CSF protein of 100 
mg/dL consistent with Froin syndrome. 

Summary
Clinicians should be aware that papilledema 
with back pain is suggestive of a spine lesion. 
A normal brain MRI with MRV produces a 
false sense of security for clinicians. A dry tap 
(from obstruction) or an elevated CSF protein 
is the main finding in spine lesions producing 
papilledema in Froin syndrome. Treatment of 
the primary lesion in the spine may not result 
in complete resolution immediately because 
of persistent postoperative CSF inflammatory 
pleocytosis or elevated CSF protein. 

Junsang Cho, BA, University of Missouri 
School of Medicine, Columbia, Missouri; Anika 
Tanwani, BS, University of Texas Medical 
Branch, Galveston, Texas; Sami Younes, BS, 
School of Medicine, Baylor College of Medicine, 
Houston, Texas; and Chao Charoenkijkajorn, 
MD, Department of Ophthalmology, Blanton 
Eye Institute, Houston Methodist Hospital, 
Texas, all contributed to this report. 

Andrew G. Lee, MD
E: Aglee@houstonmethodist.org
Lee is affiliated with the Blanton Eye Institute, 
Houston Methodist Hospital. He did not indicate 
proprietary interest.

implant, Xipere (triamcinolone acetonide; 
Bausch & Lomb), is in the offing. 

The device, which is contained in a load-
ing system, is inserted by applying pres-
sure perpendicular to the sclera about 4 to 
5 mm posterior to the limbus and delivers 
4 mg of drug to the suprachoroidal space. 
In the PEACHTREE phase 3 study,2 the de-
vice met its end points with improvements 
in vision and macular thickness.

Safety is always an issue. The SITE Co-
hort Study3 included about 8000 patients 
followed for 26 years to evaluate the safety 
of systemic immunosuppression. The 
study found no significant increased risk 
of death among patients treated for uveitis. 
The cyclophosphamide-treated group had 
a significant increase in cancer mortality. 

Among the immunomodulatory agents, 
the biologic response modifiers are the 
newest drug class developed to treat 
autoimmune diseases. These agents are 
derived from or resemble naturally oc-
curring effector molecules in the inflam-
matory cascade. Adalimumab (Humira; 
Abbott Laboratories) was approved to treat 
noninfectious intermediate posterior and 
panuveitis in patients aged 2 years and 
older. The newest citrate-free formulation 
is better tolerated by patients. 

Olivia L. Lee, MD
E: leeol@hs.uci.edu
This article is adapted from Lee’s presentation 
at the Women In Ophthalmology 2021 Sum-
mer Symposium. She has no financial interest 
in any aspect of this report. 
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Physicians sort out pros and cons  
of several new IOLs on the market
“Real talk” on new devices gives surgeons, patients decision-making insights

By Cheryl Guttman Krader, BSPharm; 
Reviewed by Priyanka Sood, MD  

IOLs introduced into the US market during the 
last 2 years off er cataract surgeons an almost 
dizzying array of options for pseudophakic 
correction, said Priyanka Sood, MD.

Sood described the technologies and off ered 
insights shared with her by colleagues who had 
experience with the various lenses. 

At bottom, there are pros and cons to consid-
er for each IOL, and achieving patient satisfac-
tion depends on careful selection and thorough 
preoperative counseling. 

“The reality is that none of these lenses is 
the holy grail able to restore prepresbyopic 
quality vision,” said Sood, an assistant profes-
sor of ophthalmology at Emory University in 
Atlanta, Georgia.

Monofocal IOLs
The monofocal category was expanded recently 
with 2 novel aspheric hydrophobic acrylic 
lenses—the TECNIS Eyhance (ICB00, Johnson 
+ Johnson Vision) and the Clareon (Alcon). 
The Eyhance IOL has extended depth of focus 
(EDoF)-like qualities through the design of 
the central 1 mm of its optic. However, the 
Eyhance was not approved as an EDoF lens 
and surgeons cannot charge a premium fee for 
it. Outside the central 1 mm, the Eyhance optic 
is similar to the monofocal ZCB00 (Tecnis, John-
son + Johnson Surgical Vision), which explains 
its good contrast sensitivity, Sood said.

Katie Petro, MD, told Sood she has had good 
results with the Eyhance and that patients 
who have received implants are happy. Petro 
noted that the extra range of vision it provides 
is for fi ngertip or computer distance. Using a 
mini-monovision approach targeting approxi-
mately –0.5 D in the nondominant eye can give 

more near vision, she said. 
The Clareon is built on the AcrySof IQ IOL 

platform. It features a precision edge design to 
decrease photic phenomena. A new biomaterial 
and manufacturing process aim to decrease the 
development of nanoparticle glistenings. 

Sumitra Khandelwal, MD, told Sood the long 
history of good quality vision with the AcrySof 
platform is an advantage for the Clareon lens. 
In addition, as a monofocal lens, it avoids the 
drawbacks of diff ractive multifocals. Only time 
will tell if the design and material innovations 
achieve their respective goals of decreasing 
photic phenomena and nanoglistenings.

Light adjustable lens (LAL)
Uptake of the light adjustable lens (LAL) has 
been slow but is picking up momentum. Some 
reasons for its late adoption, according to Neda 
Shamie, MD, may include the equipment cost 
and the workfl ow related to extra visits needed 
to perform the adjustments. The advantage of 
the LAL is that it gives clinicians the ability to 
customize and accurately titrate the refractive 
power to the target for each patient. 

EDoF IOL
The new IOL in the EDoF category is the 
AcrySof IQ Vivity (Alcon). The Vivity uses 
wavefront-shaping technology on its anterior 
surface that elongates the depth of focus, giving 
about a 1.5 D range of vision. Because it is a 
nondiff ractive lens, risks of glare and halos are 
minimized and quality of vision is better than 
with a multifocal IOL. However, results from the 
FDA clinical trial showed some loss of contrast 
sensitivity with the Vivity lens, and it does not 
give good reading vision.

Pearls shared from colleagues for improving 
outcomes include targeting –0.25 D in the dom-
inant eye and –0.5 to –0.65 D in the nondom-

inant eye, intraoperatively ensuring the IOL is 
centered and patients have time to neuroadapt.

Multifocal IOLs
The 2 newest multifocal IOLs—AcrySof IQ 
PanOptix (Alcon) and Tecnis Synergy (Johnson 
+ Johnson Vision)—almost guarantee a broader 
range of vision than EDoF IOLs but not the 
avoidance of photic phenomena, Sood said. 

The PanOptix is a trifocal lens with negative 
spherical aberration on its anterior surface that 
has diff ractive rings in the central 4.5 mm of 
its optic. For users’ perspective, Sood turned to 
several colleagues.

According to Dee Stephenson, MD, her pa-
tients are achieving great uncorrected vision at 
all distances. They are truly glasses-free as long 
as they have a healthy eye and astigmatism is 
corrected. Audrey R. Talley Rostov, MD, added 
that the IOL has to be perfectly centered. The 
downsides of the PanOptix include the potential 
for glare, halos, and decreased contrast sensitiv-
ity at night. Talley Rostov advised avoiding this 
IOL for patients younger than age 65. They tend 
to dislike the decrease in contrast sensitivity. 

The Synergy features a hybrid of trifocal and 
EDoF optic technologies. Experience with this 
IOL, which is very new to the market, is limit-
ed, although early results seem good. Addition-
ally, colleagues outside the United States who 
have had access to the lens for a longer period 
of time say that the reading and intermediate 
vision it provides are better than that provided 
by other technologies. Distance vision may 
not be as good as with the PanOptix, however, 
according to anecdotal reports. 

Priyanka Sood, MD 
E: priyanka.sood@emory.edu
Sood has no relevant � nancial inter-
ests to disclose.
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gene therapy

Genetics give investigators a 
risk stratification in glaucoma                                           
PRS can modify disease outcomes due to other genes, such as MYOC

By Lynda Charters

Genetic investigations have garnered a wealth 
of information about glaucoma, the third most 
inherited human disease, which has pin-
pointed specifi c genes involved in early-onset 
familial disease with autosomal dominant or 
recessive inheritance as well as genetic risk 
factors for common glaucoma types with com-
plex inheritance patterns.

Janey Wiggs, MD, PhD, the Paul Austin 
Chandler Professor of Ophthalmology, Harvard 
Medical School, Massachusetts Eye and Ear, in 
Boston, said the major goal of genetic research 
is to put that genetic information to work 
clinically to identify at-risk individuals and use 
the knowledge about disease-causing genes 
to develop novel therapies. She reported how 
current studies have set out to evaluate the 
risk and clinical outcomes in primary open-an-
gle glaucoma (POAG) based on development of 
a polygenic risk score (PRS) applied to data in 
genome-wide association studies (GWASs).

POAG genetics and risks
Multiple gene variants are needed to lead to 
greater disease risk and greater impact on 
disease outcomes; the contribution of a single 
genetic variant is small. 

To assess the genetic risk for POAG, Wiggs 
said, multiple variants must be tested simulta-
neously using a genetic risk score, such as the 
recently developed PRS, to measure the ge-
nome-wide genetic risk for an individual. This 
score determines the total number of genetic 
risk variants for each person, and individuals 
in a population are scored based on the num-
ber of DNA risk variants they have. 

The individuals with the highest number of 
variants have the highest genetic burden that 
is likely to have the greatest impact on disease 

risk and outcome. In analyses, the outcomes 
of individuals with the highest PRS (highest 
percentile) are often compared with the overall 
population distribution or with individuals 
with the lowest genetic burden.

To develop this valuable tool, 
2 requirements must be met: a 
GWAS that is large enough to 
facilitate identifying all potential 
variants to be included in the PRS 
and use of computational methods 
that can manage large data sets 
and create the score, Wiggs said.

International Glaucoma 
Genetics Consortium
The consortium, which included 
investigators worldwide, was 
formed to complete the GWASs to identify all 
genetic risk variants for POAG. Each research 
group contributed its clinical and genetic data 
from POAG cases and controls. A transances-
try meta-analysis1 was performed using all 
data sets that resulted in identifi cation of 127 
diff erent chromosomal regions signifi cantly 
associated with the risk for POAG. Each region 
contains hundreds to thousands of genetic 
variants individually associated with disease 
risk, Wiggs reported.

All the information from the participating 
groups worldwide was used to create a POAG 
PRS, which was applied to diff erent popu-
lations and data sets to evaluate the clinical 
outcomes, she said.

Results
When the investigators evaluated the impact 
of the PRS on disease risk, they found that 
individuals in the upper decile (the top 10% 
of the PRS) had a 15 times greater risk of 
developing disease compared with individuals 

in the lower decile. 
“This supported the concept that the PRS is 

associated with greatly increased risk,” Wiggs 
pointed out.

The results also showed that 
individuals with the highest genet-
ic burden as defi ned by the PRS 
had a 5- to 10-year earlier disease 
onset compared with individuals 
in the bottom PRS distribution.

The PRS was also found to be 
associated with increased IOP. A 
recent Australian study2 showed 
individuals with the highest PRS 
had higher IOP throughout the 
day, which was especially true in 
the morning, and these individ-
uals with the highest PRS had 

increased IOP spikes. 
“These results suggested that home tonome-

try would be useful in patients with high PRS to 
accurately assess the IOP burden,” Wiggs said.

The highest PRS is also associated with ag-
ing, thinner retinal nerve fi ber layers, and the 
proportion of patients requiring trabeculecto-
my to control IOP.3

Shifting to myocilin-related glaucoma, 
a recent study4 reported that the MYOC
mutations can cause juvenile AOG and early 
POAG, and the most common mutation 
was found to be MYOC p.Gln368Ter in UK 
Biobank carriers. Two hundred carriers were 
identifi ed in this study who had IOP measure-
ments and fundus photographs. The goal was 
to determine the disease rate (penetrance), 
diagnosis rate, and eff ect of the POAG PRS 
among mutation carriers. 

Wiggs reported the PRS infl uenced both 
the disease penetrance and disease severity, 
which supported the use of PRS in optimizing 
risk stratifi cation among MYOC p.Gln368Ter 

TAKE-HOME
According to 
investigators, 
the polygenic 
risk score can 

modify disease 
outcomes as a 
result of other 
genes, such as 

MYOC.
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gene therapy

mutation carriers. 
“People who were mutation carriers were 

much more likely to have evidence of disease 
as defi ned by elevated IOP and disc-defi ned 
glaucoma if they were also in the high PRS 
percentiles,” she said.

Moreover, among patients with glaucoma 
who were mutation carriers, those in the 
highest percentiles were far more likely to 
have received a diagnosis, suggesting that 
having the myocilin mutation and a high PRS 
causes more severe disease that is evident to 
the patient.

A study of increased caff eine consumption5

and the PRS interaction on IOP and the risk 
of POAG found that caff eine only caused IOP 
elevations in patients with the highest PRS. 
The individuals with higher IOP resulting 
from higher caff eine intake also had a higher 
risk of glaucoma.

The main takeaways from this line of 
research are that a large GWAS made the 
development of a PRS for POAG possible. A 
high genetic burden defi ned by the POAG PRS 
is associated with early disease onset by 10 to 
15 years, higher IOP, thinner nerve fi ber layer, 
and a greater need for surgery. The PRS can 
modify disease outcomes due to other genes, 
such as MYOC; and the PRS can interact with 
environmental factors to infl uence the disease 
risk, Wiggs said. 

Janey Wiggs, MD, PhD
E: janey_wiggs@meei.harvard.edu
This article was adapted from Wiggs’ presentation 
at the Women in Ophthalmology 2021 Summer 
Symposium. She has no � nancial interest in this 
subject matter. 
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special report
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By Lynda Charters

A cell therapy developed by a team of Japa-
nese investigators has driven Aurion Bio-
tech’s IOTA trial, and the company recently 
released early results from the study. 

The treatment, corneal endothelial cell 
therapy, is an innovative biologic therapy 
developed by Shigeru Kinoshita, MD, PhD, 
a professor and chair of ophthalmology at 
Kyoto Prefecture University of Medicine in Ja-
pan, and colleagues and has come to fruition 
with the propagation of healthy corneal cells 
from 2 donors used to treat 50 patients with 
corneal endothelial disease. 

According to the company, the preliminary 
fi ndings from the IOTA trial showed improve-
ments in visual acuity and central corneal 
thickness.

Corneal edema is the result of death or 
degradation of corneal endothelial cells. 
Because these cells do not regenerate, loss of 

vision can occur. Up to now, transplantation 
procedures such as Descemet membrane en-
dothelial keratoplasty (DMEK) and Descemet 
stripping automated endothelial keratoplasty 
(DSAEK) have been performed but are limited 
by their disadvantages—namely, they are 
complex surgeries that few surgeons perform 
and the supply of donor corneas is limited.  

Potential advantages
In contrast, corneal endothelial cell therapy 
has several potential advantages:

The supply of corneal endothelial cells 
is abundant. Endothelial cells from 
one donor can replicate to treat up to 
100 eyes.
The procedure is straightforward, can 
be performed relatively quickly, and is 
less complex than DMEK and DSAEK 
procedures.
The procedure is patient friendly, with 
postoperative recovery in several hours 

as opposed to several days for the DSAEK 
and DMEK procedures.

The corneal endothelial cell procedure 
involves 3 steps. First, the diseased endothe-
lium is removed from the recipient cornea. 
Second, the cultured cells are loaded into 
syringes, and the cell suspension is injected 
into the patient’s anterior chamber, where 
the cells rapidly self-align. Third, the patient 
recovers for approximately 3 hours while in a 
prone position. 

To date, Kinoshita and his team have per-
formed cell therapy procedures in 65 patients 
in Japan, with excellent clinical outcomes. 
Key fi ndings from these studies have been 
published in the New England Journal of 
Medicine1 and a follow-up 5-year study in 
Ophthalmology.2

IOTA trial
In the IOTA trial, conducted from November 

Landmark treatment
Cell therapy advances options for 

corneal endothelial disease
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2020 to May 2021, at the Clínica Quesada in 
San Salvador, El Salvador, the investigators 
injected the cells into the aff ected eyes with 
the goals of reducing corneal edema and 
restoring vision. The IOTA trial was conduct-
ed as a proof of concept of previous studies 
of the cell therapy procedure developed by 
Kinoshita and colleagues. The results showed 
that the procedure was safe, well tolerated, 
and effi  cacious. 

This is the fi rst trial of the corneal endothe-
lial cell therapy procedure to be conducted 
outside of Japan. Investigators are Gabriel 
Quesada, MD, and Rodrigo Quesada, MD, 
in El Salvador and Edward Holland, MD; 
Elizabeth Yeu, MD; John Berdahl, MD; Matt 
Giegengack, MD; John Vukich, MD; and Kevin 
Waltz, MD, in the US.

“This is a landmark moment for the treat-
ment of corneal endothelial disease,” said Hol-
land, who is chief medical advisor and medical 
advisory board chair at Aurion Biotech.

Holland reported that in part 1 of the trial, 
the investigators treated 16 patients with cells 
garnered from 1 donor. In the second part of 
the trial, they treated 34 patients from 1 donor. 

Moreover, Holland pointed out that the study 
confi rmed the procedure is accessible for sur-
geons and minimally invasive for patients. 

“The initial readout from this proof-of-con-
cept trial is promising. Patients have demon-
strated improvements in visual acuity and 
central corneal thickness,” Holland said.

Greg Kunst, Aurion Biotech’s chief execu-
tive offi  cer, said the IOTA trial has provided 
insights and confi rms that the procedure can re-
store vision to patients suff ering from blindness 
resulting from corneal endothelial disease.

“Until Professor Kinoshita’s astonishing 
innovations in corneal endothelial cell thera-
py, vision loss caused by corneal edema has 
remained largely underserved,” he said. “That 
is because of a chronic undersupply of donor 
corneas and current standards of care that 

involve exceptionally complex procedures. 
Because we have acquired this intellectual 
property, we look forward to advancing this 
cell therapy through regulatory approval in 
the US and elsewhere to restore vision to 
patients throughout the world.”

The patients will be followed for 12 months 
to assess the longer-term safety and effi  cacy 
of the treatment and after the study ends. 

Edward Holland, MD
E: edward.holland@uc.edu
Holland is chief medical advisor and medical 
advisory board chair at Aurion Biotech.

References
1 . Kinoshita S, Koizumi N, Ueno M, et al. Injection 
of cultured cells with a ROCK inhibitor for bullous 
keratopathy. N Engl J Med. 2018;378:995-1003. 
doi:10.1056/NEJMoa1712770
2. Numa K, Imai K, Ueno M, et al. Five-year follow-up 
of � rst 11 patients undergoing injection of cultured 
corneal endothelial cells for corneal endotheli-
al failure. Ophthalmology. 2020;128(4):504-514. 
doi:10.1016/j.ophtha.2020.09.002

https://www.modernretina.com


26 Cutting-edge AdvancementsOCTOBER 15, 2021

AAO Preview

By David Hutton

The American Academy of Ophthalmology 
(AAO) annual meeting is going live and will 
be held November 12 to 15 at the Ernest N. 
Morial Convention Center in New Orleans, 
Louisiana. 

The event will include Subspecialty Days 
and will also off er a virtual component. 

According to Debra Rosencrance, vice pres-
ident of meetings and exhibits at AAO, after 
being totally virtual in 2020, the biggest thing 
attendees can look forward to at this year’s 
meeting is being together.  

“We have noticed at our 2 recent in-person 
board meetings how much people enjoy 
just being together,” she said. “While virtual 
provided the opportunity to still see and hear 
great content, the networking is just not the 
same online as it is in person. That includes 
being able to walk the exhibit fl oor and expe-
rience the new technology.”

In New Orleans, AAO 2021 attendees can 

expect a new format based on strategic plan-
ning that was completed in early 2020.  

“The meeting has been shortened by a 
day,” Rosencrance explained. “The session 
times have been standardized to allow for 
more and longer breaks. The opening session 
is now on Friday evening from 5 to 6:30 pm. 
This recreated meeting format will provide 
more opportunity for more networking either 
with colleagues or exhibitors.”

As the meeting will have a packed agenda, 
Rosencrance added that there will be a lot 
for those attending in person to take away, 
including the in-person experience.  

“The hallway conversations with col-
leagues, catching up with friends, discussing 
the ophthalmic devices with exhibitors, and 
listening to world-renowned experts covering 
every facet of ophthalmology [are all part of 
the experience],” she pointed out. “Of particu-
lar note, this year marks the 20th anniversary 
of the Cataract Spotlight moderated by David 
F. Chang, MD, and Nicole Fram, MD.” 

This popular and fast-paced symposium 
will focus on cataract complications, and 
features many of the world’s leading ophthal-
mic surgeons. 

Another popular item on the agenda each 
year is Subspecialty Days, and with an array 
of subspecialties highlighted, Rosencrance 
noted that there is plenty to choose from.  

“In retina, Mark Humayun, MD, [PhD,] 
will give the Charles L. Schepens Lecture on 
retinal implants on Friday, and on Saturday 
there will be a discussion on artifi cial intel-
ligence,” she said. “In glaucoma, there is a 
discussion on lens and glaucoma as well as a 
MIGS [minimally invasive glaucoma surgery] 
case-based section. In cornea, you can hear 
about the battle of the bugs, and therapies on 
the horizon.”

In addition to retina, cornea, and glauco-
ma, Subspecialty Days feature neuro-oph-
thalmology, ocular oncology and pathology, 
ocular plastic surgery, pediatric ophthalmolo-
gy, and refractive surgery. 

OPHTHALMOLOGY 
IN THE BIG EASY 

AAO annual meeting is set for 
November 12 to 15 in New Orleans
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Rosencrance also noted that the American 
Academy of Ophthalmic Executives practice 
management program will be ophthalmolo-
gists’ 1-stop resource for their entire practice 
team. 

“There are courses on fundamentals of 
coding, how to start a private practice, lead-
ership skills, personal and practice fi nances, 
contracting, and much more,” she said. 

Another key attraction will be the host city 
of New Orleans. Rosencrance expects that 
attendees will enjoy everything the Big Easy 
has to off er.

“New Orleans is always a favorite location, 
especially for the US ophthalmologists,” she 
said. “There is no other city like New Orleans, 
with its unique blend of southern hospitality, 
rich history, and world-class restaurants.”

The region was hit by Hurricane Ida in late 
August, but New Orleans did not suff er the 
damage seen in some other areas, and power 
was restored within weeks. 

“The central business district and the 
French Quarter did not have signifi cant dam-
age from Ida,” Rosencrance noted. “Power 
was restored much quicker than anticipated, 
with 99% of the city already back on by Sep-
tember 13. Restaurants, hotels, and attrac-

tions are open and ready for visitors.”
Although Ida’s impact hasn’t rocked the 

boat for attendees, the COVID-19 pandemic 
will make its presence felt in many ways 
during the event. 

According to Rosencrance, all attendees, 
including health professionals, exhibitors, and 
academy staff , will have to show proof of vac-
cination to enter the convention center. The 
AAO will be using the Clear Health Pass app. 

“Attendees will be able to take a picture of 
their vaccine cards to upload to the app,” she 
said. “Once [they have been] verifi ed, the app 
will provide a green check mark which will 
be used to enter the convention center and to 
pick up your badge. In addition, masks will 
be required in the convention center.”  

Rosencrance added that this year’s meeting 
room setup will provide more physical dis-
tancing than usual as well.

As the academy returns to live meetings, 
Rosencrance said the preparation can be a 
daunting task under normal circumstances. 
This year, she noted, it is hard to gauge what 
attendance will be there due to a variety of 
factors. 

“A lot of people’s crystal balls are cloudy 
these days, but we anticipate being down 

between 30% and 40% from a typical year,” 
she concluded. “Of course, we have fi nan-
cial benchmarks that we hope to meet, but 
just being able to bring the ophthalmology 
community safely together again will be a 
tremendous success.” 

AAO 2021:
Friday, November 12 to 
Monday, November 15

Subspecialty Day: 
Friday, November 12 to 
Saturday, November 13

American Academy of 
Ophthalmic Executives (AAOE) 
Practice Management Program:

Friday, November 12 to 
Monday, November 15

ASORN Nursing Program:
Friday, November 12 to 
Saturday, November 13

AAO 2021 Expo: 
Saturday, November 13 to 

Monday, November 15

AAO GOING LIVE 
Schedule of key events at the American Academy of 

Ophthalmology (AAO) 2021 annual meeting in New Orleans: 

As the Academy returns to live meetings, Rosencrance said preparation can 
be a daunting task under normal circumstances. This year, she noted, it will 
be hard to gauge what attendance will be there due to a variety of factors. 

AMERICAN ACADEMY 
OF OPHTHALMOLOGY  
FUTURE MEETINGS

AAO 2022, September 30 to October 3
McCormick Place, Chicago

AAO 2023, November 3 to 6
George R. Moscone 

Convention Center,  San Francisco

AAO 2024, October 18 to 21
McCormick Place, Chicago

AAO 2025, October 17 to 20
Orange County 

Convention Center, Orlando
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A
lthough nitric oxide (NO) was discovered in the late 1700s—
and came to be considered an air pollutant—its role as a 
signaling molecule in the vasculature and beyond was not 
recognized until the 1980s.1,2 � e enzyme that synthesizes 

NO is found in multiple ocular tissues; cells in the trabecular meshwork 
(TM) have similarities to smooth muscle cells, with TM cells and ciliary 
muscle relaxing in response to NO.3 With roles in a pathway involved 
in intraocular pressure (IOP) regulation and retinal pathophysiology in 
glaucoma, NO is the target for approved and investigational antiglau-
coma agents.4 Here are 3 things you should know about NO–donating 
therapies for treating glaucoma. 

1 Use of NO-donating therapy 
aims at a less-targeted aqueous 
drainage route.

Topical therapies for glaucoma—including α-adrenergic 
agonists, β-receptor antagonists, carbonic anhydrase inhibitors, and pros-
taglandin analogs—typically lower IOP by decreasing aqueous humor 
production or increasing uveoscleral out� ow.5

One concern in lowering IOP by reducing aqueous humor produc-
tion or diverting � ow through the uveoscleral pathway is that the tra-
becular out� ow pathway is subsequently exposed to less aqueous humor, 
which carries growth factors and nutrients.6 As a result, the trabecular 
out� ow pathway may sustain further damage.

Parasympathomimetics (eg, pilocarpine) mechanically open the 
TM to improve out� ow in patients with open-angle glaucoma (OAG), 
but these agents are not well-tolerated and are o� en contraindicated.5

Netarsudil, an agent approved by the United States Food and Drug Ad-
ministration (FDA) for use alone and in a � xed-dose combination with 
latanoprost, is a Rho kinase/norepinephrine transporter inhibitor that 
increases TM out� ow and also reduces episcleral venous pressure and 

aqueous humor production.1,7,8

Latanoprostene bunod (LBN) 0.024% ophthalmic solution is an 
NO–donating prostaglandin analog that is FDA-approved for lowering 
IOP in patients with OAG or ocular hypertension (OHT).1 A metabolite 
of the agent is further metabolized to provide NO, which relaxes TM and 
Schlemm’s canal cells by activating the soluble guanylate cyclase/cyclic 
guanosine monophosphate (GC-cGMP) signaling pathway. In addition, 
NO may have neuroprotective e� ects partially related to the GC-cGMP 
pathway.4

2 Greater patient response seen 
with NO-targeting therapy.

In the phase 3 APOLLO and LUNAR trials, LBN given 
once nightly was compared with administration of 

twice-daily timolol maleate 0.5% in adults with OAG or OHT. � e pri-
mary e�  cacy outcome was IOP in the study eye at 9 time points (8 AM, 
12 PM, and 4 PM at weeks 2 and 6 and at month 3).9,10

In the trials, patients in the LBN groups had  signi� cantly greater 
mean IOP reduction in 8 and 9 of the time points compared with the 
timolol groups (LUNAR and APOLLO, respectively). In addition, in the 
APOLLO trial, a signi� cantly greater portion of LBN-treated patients 
than timolol-treated patients had a mean IOP of 18 mm Hg or less 
(22.9% vs 11.3%, respectively; P = .005) and IOP reduction of at least 
25% (34.9% vs 19.5%, respectively; P =.001) at all 9 time points. � e 
latter � nding was also seen in LBN-treated patients in the LUNAR trial 
(31.0% vs 18.5%, respectively; P =.007).9,10 Treatment-emergent adverse 
events (TEAEs) in LBN study eyes included irritation, conjunctival/ocu-
lar hyperemia (also noted with latanoprost usage), eye dryness/irritation/
pain, and foreign body sensation.

� e agent was also investigated in the 52-week, open-label JUPITER 
trial in Japanese patients, who had numerically lower mean baseline di-

“This has incredible potential for a wide 
array of patients: those starting with higher 
pressure, but, in particular interest to me, 
patients with lower starting pressures.”

—Jason Bacharach, MD

APOLLO TRIAL LUNAR TRIAL

Greater mean IOP 
reduction at all 9 time 
points with LBN

+

Higher proportion of 
patients with mean IOP 
≤ 18 mm Hg at all 9 
time points with LBN

+

Higher proportion 
of patients with IOP 
reduction ≥ 25% at all 
9 time points with LBN

+ +

NO donor compounds relax the TM and increase 
permeability of Schlemm’s canal cells, which lowers IOP.
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info@gotoper.com

To learn more about this topic, including animated videos on the structure 
and function of aqueous drainage pathways and opportunities for improving 

outfl ow in open-angle glaucoma, go to gotoper.com/go/eic21glcma 

1  Which is a correct statement regarding the mechanism of action of nitric-oxide (NO)–donating glaucoma therapies?

A. The role of NO in smooth muscle relaxation and vasodilation was discovered in the 1930s
B. Multiple receptors of NO have been identifi ed in aqueous drainage pathways
C. No evidence suggests that NO activation can provide neuroprotection in glaucoma via the activation of the guanylate cyclase-cyclic 

guanosine monophosphate (GC-cGMP) pathway 
D. NO-donating therapies appear to exert a therapeutic effect on IOP in glaucoma via the GC-cGMP pathway

2  The parent drugs paired with the current FDA-approved NO-donating therapy and the investigational NCX 470 belong to what class of antiglaucoma agent?

A. Alpha-adrenergic antagonist
B. Beta-adrenergic antagonist 
C. Prostaglandin analog
D. Rho kinase inhibitor 

3  A 57-year-old patient with open-angle glaucoma returns for follow-up; she initially presented 6 months earlier with an intraocular pressure (IOP) of 29 mm Hg 
and was treated with topical prostaglandin therapy. Fundus evaluation shows progression of cupping, and her IOP remains elevated at 25 mm Hg.

Which of the following statements correctly describes the pivotal trials for latanoprostene bunod (LBN) 0.024% when considering clinical trial data for 
a potential switch to a different therapy for this patient?

A. All patients were treatment-naïve 
B. Mean IOP was signifi cantly lower with the investigational treatment vs timolol across multiple timepoints over 3 months 
C. The investigational and comparator therapies showed reduced effi cacy nocturnally vs daytime use
D. More than half of patients in the investigational treatment group had IOP reduced to ≤ 18 mm Hg 

Claim Your CME Credit at: 
gotoper.com/go/eic-glaucoma21ot CME POST-TEST QUESTIONS
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urnal IOP in study eyes when compared with patients 
in the other trials (19.6 mm Hg vs 26.5-26.7 mm 
Hg).9,10,11 Patients had mean IOP reduction of 22.0% 
in the study eye by 4 weeks, which continued through 
the trial. � e most common TEAEs were conjunctival 
hyperemia, eyelash growth, and eye irritation/pain.11

3 Additional NO 
therapies are in the 
developmental pipeline

Another agent under investigation, 
NCX 470, is a combination of the prostaglandin ana-
log bimatoprost with an NO–donating agent. When 
compared with bimatoprost, use of NCX 470 resulted 

in greater lowering of IOP in 3 animal models.12 In 
the phase 2 Dolomites trial of patients with OAG or 
OHT, NCX 470 0.065% was reportedly superior to 
latanoprost 0.005% on day 28.13 Currently, NCX 470 
is being investigated in the phase 3 trials Mont Blanc 
and Denali, with initial results expected in 2022. An-
other NO–mediated agent, NCX 1728, is in preclini-
cal development.14
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Focused Medical Billing is a full service medical billing firm 
servicing all specialties of Ophthalmology. With our firm our 
focus is to maximize our client’s revenue and dramatically 
decrease denials by utilizing 30 years of Ophthalmology 
billing/coding experience and expertise. Our firm provides 
accurate clean claim submissions on first submissions with 
relentless A/R follow up to obtain a 98% collection rate that 
so many of our clients enjoy.

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

  A/R Clean Up and analysis
  Patient Billing
  Posting of all Explanation of benefits
  Credentialing & Re-Credentialing
  Eligibility
  Fee Schedule Analysis
  Monthly Reports
  No long term commitment or contract required
  100% HIPAA Compliant
  Stellar letters of reference

 
Call us today for your free, no obligation consultation

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

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

Web: www.focusedmedicalbilling.com

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

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

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

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

Telehealth and MIPS expertise to maintain 
practice profitability.

WWEE AARREE IINN TTHHIISS TTOOGGEETTHHEERR
Call or e-mail today for a FFRREEEE PPRRAACCTTIICCEE AANNAALLYYSSIISS
O: 516-922-9571 • C: 516-830-1500 • info@pmbiller.com • www.pmbiller.com

Reach your 
target audience.
Our audience.

Joanna Shippoli
(440) 891-2615

jshippoli@mjhlifesciences.com

Contact me today 
to place your ad.

billing services

https://www.nynab.com
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space to share

Ophthalmologist 
to share offices with 

long-established 
ophthalmologist in 

Danbury, CT 06811. OCT, 
Zeiss Fieldmaster etc

$1850/mo 
or adjoining office 

without equipment:
$1650/mo 

mehrimd@aol.com 
203-545-3539 or 

203-748-2020

digital imaging

FUNDUS PHOTO, LLC 
   +1 314 533 6000   fundusphoto.com       

Sustaining Member - Ophthalmic Photographers Society

Visit our website to learn why we care about your business!

FDA Cleared, CE Europe, Study Certified, CMS Qualified

Easy to use - Easy to own

FDA 510(k) cleared in the US and CE in Europe/UK

Reading Center Study Certified, CMS Qualified for reimbursement

NewVision Ophthalmic Imaging Software in DICOM for PACS integration

Exclusive Universal Auto Transfer to any EHR/PACS  

Fundus Photo, LLC is the oldest & only independent eye imaging    

company delivering the following to meet the needs of today's 

professional ophthalmic practice:

Eye Surgical in Visalia CA 
is looking for a well-trained comprehensive eyeMD or 

anterior segment fellowship trained surgeon to join our 
thriving practice. Onsite ASC, LenSx, and WaveLight lasers 

and more. Practice and surgery center buy-in available.

Please visit our website 
www.visaliaeyecare.com 
or contact Christina Petitt

christinap@visaliaeyecare.com
559-302-5511

careers: california

Reach your target audience. 
Our audience.
Practicing ophthalmologists. 
Contact me today to place your ad.

Joanna Shippoli
(440) 891-2615  •  jshippoli@mjhlifesciences.com

OPHTHALMOLOGISTS
read this space.
Make sure your ad is here 
next issue instead!

JOANNA SHIPPOLI
Advertising
(440) 891-2615
jshippoli@mjhlifesciences.com

OPHTHALMOLOGISTSOPHTHALMOLOGISTS
read this space.read this space.

Make sure your ad is here Make sure your ad is here 
next issue instead!next issue instead!

JOANNA SHIPPOLI
Advertising

(440) 891-2615
jshippoli@mjhlifesciences.com

https://fundusphoto.com


33OphthalmologyTimes.com OCTOBER 15, 2021

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

careers: pennsylvania

careers: south dakota

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

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

 Call is 1:4

 Competitive compensation and comprehensive benefit package

 Excellent retention incentive & relocation allowance

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

Check us out at pprraaccttiiccee..ssaannffoorrddhheeaalltthh..oorrgg

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

Contact me today to place your ad.

Reach your target audience.

Joanna Shippoli
(440) 891-2615

jshippoli@mjhlifesciences.com

Our audience.
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BRIEF SUMMARY: Please see the DEXTENZA 
Package Insert for full prescribing 
information for DEXTENZA (06/2019)

1 INDICATIONS AND USAGE

DEXTENZA® (dexamethasone ophthalmic insert) 
is a corticosteroid indicated for the treatment 
of ocular inflammation and pain following 
ophthalmic surgery.

4 CONTRAINDICATIONS

DEXTENZA is contraindicated in patients with 
active corneal, conjunctival or canalicular 
infections, including epithelial herpes simplex 
keratitis (dendritic keratitis), vaccinia, varicella; 
mycobacterial infections; fungal diseases of the 
eye, and dacryocystitis.

5 WARNINGS AND PRECAUTIONS

5.1 Intraocular Pressure Increase

Prolonged use of corticosteroids may result 
in glaucoma with damage to the optic nerve, 
defects in visual acuity and fields of vision. 
Steroids should be used with caution in the 
presence of glaucoma. Intraocular pressure 
should be monitored during the course of the 
treatment.

5.2 Bacterial Infection

Corticosteroids may suppress the host response 
and thus increase the hazard for secondary 
ocular infections. In acute purulent conditions, 
steroids may mask infection and enhance 
existing infection [see Contraindications (4)].

5.3 Viral Infections

Use of ocular steroids may prolong the course 
and may exacerbate the severity of many viral 
infections of the eye (including herpes simplex) 
[see Contraindications (4)].

5.4 Fungal Infections

Fungus invasion must be considered in any 
persistent corneal ulceration where a steroid has 
been used or is in use. Fungal culture should be 
taken when appropriate [see Contraindications 
(4)].

5.5 Delayed Healing

The use of steroids after cataract surgery may 
delay healing and increase the incidence of bleb 
formation.

6 ADVERSE REACTIONS

The following serious adverse reactions are 
described elsewhere in the labeling:

 •  Intraocular Pressure Increase [see 
Warnings and Precautions (5.1)]

 •  Bacterial Infection [see Warnings and 
Precautions (5.2)]

 •  Viral Infection [see Warnings and 
Precautions (5.3)]

 •  Fungal Infection [see Warnings and 
Precautions (5.4)]

 •  Delayed Healing [see Warnings and 
Precautions (5.5)]

6.1 Clinical Trials Experience

Because clinical trials are conducted under 
widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot 
be directly compared to rates in the clinical 
trials of another drug and may not reflect the 
rates observed in practice. Adverse reactions 
associated with ophthalmic steroids include 
elevated intraocular pressure, which may be 
associated with optic nerve damage, visual 
acuity and field defects, posterior subcapsular 
cataract formation; delayed wound healing; 
secondary ocular infection from pathogens 
including herpes simplex, and perforation of the 
globe where there is thinning of the cornea or 
sclera [see Warnings and Precautions (5)]. 

DEXTENZA was studied in four randomized, 
vehicle-controlled studies (n = 567). The mean 
age of the population was 68 years (range 

35 to 87 years), 59% were female, and 83% 
were white. Forty-seven percent had brown 
iris color and 30% had blue iris color. The 
most common ocular adverse reactions that 
occurred in patients treated with DEXTENZA 
were: anterior chamber inflammation including 
iritis and iridocyclitis (10%); intraocular pressure 
increased (6%); visual acuity reduced (2%); 
cystoid macular edema (1%); corneal edema 
(1%); eye pain (1%) and conjunctival hyperemia 
(1%). 

The most common non-ocular adverse reaction 
that occurred in patients treated with DEXTENZA 
was headache (1%).

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

There are no adequate or well-controlled studies 
with DEXTENZA in pregnant women to inform 
a drug-associated risk for major birth defects 
and miscarriage. In animal reproduction studies, 
administration of topical ocular dexamethasone 
to pregnant mice and rabbits during 
organogenesis produced embryofetal lethality, 
cleft palate and multiple visceral malformations 
[see Animal Data].

Data

Animal Data

Topical ocular administration of 0.15% 
dexamethasone (0.75 mg/kg/day) on gestational 
days 10 to 13 produced embryofetal lethality 
and a high incidence of cleft palate in a mouse 
study. A daily dose of 0.75 mg/kg/day in the 
mouse is approximately 5 times the entire dose 
of dexamethasone in the DEXTENZA product, 
on a mg/m2 basis. In a rabbit study, topical 
ocular administration of 0.1% dexamethasone 
throughout organogenesis (0.36 mg /day, on 
gestational day 6 followed by 0.24 mg/day 
on gestational days 7-18) produced intestinal 
anomalies, intestinal aplasia, gastroschisis and 
hypoplastic kidneys. A daily dose of 0.24 mg/
day is approximately 6 times the entire dose of 
dexamethasone in the DEXTENZA product, on a 
mg/m2 basis.

8.2 Lactation

Systemically administered corticosteroids appear 
in human milk and could suppress growth 
and interfere with endogenous corticosteroid 
production; however the systemic concentration 
of dexamethasone following administration of 
DEXTENZA is low [see Clinical Pharmacology 
(12.3)]. There is no information regarding the 
presence of DEXTENZA in human milk, the 
effects of the drug on the breastfed infant or the 
effects of the drug on milk production to inform 
risk of DEXTENZA to an infant during lactation. 
The developmental and health benefits of 
breastfeeding should be considered along with 
the mother’s clinical need for DEXTENZA and any 
potential adverse effects on the breastfed child 
from DEXTENZA.

8.4 Pediatric Use

Safety and effectiveness in pediatric patients 
have not been established.

8.5 Geriatric Use

No overall differences in safety or effectiveness 
have been observed between elderly and 
younger patients.

17 PATIENT COUNSELING INFORMATION

Advise patients to consult their surgeon if pain, 
redness, or itching develops.

 
MANUFACTURED FOR: 
Ocular Therapeutix, Inc.
Bedford, MA 01730 USA
PP-US-DX-0072-V2

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

© 2021 MultiMedia Medical LLC. All rights reserved. No part of this publication may be reproduced or 
transmitted in any form or by any means, electronic or mechanical including by photocopy, recording, or 
information storage and retrieval without permission in writing from the publisher. Authorization to photocopy 
items for internal/educational or personal use, or the internal/educational or personal use of specific clients 
is granted by MJH Life Sciences for libraries and other users registered with the Copyright Clearance Center, 
222 Rosewood Dr. Danvers, MA 01923, 978-750-8400 fax 978-646-8700 or visit http://www.copyright.com 
online. For uses beyond those listed above, please direct your written request to Permission Dept. email: 
etemple-morris@mmhgroup.com.

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

Advertiser Index

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

Allergan Presbyopia  Covertip   
www.VuityPro.com

Appelis Pharmaceuticals  Cover 2   
www.pre-lesion.com

Centervue  13   
www.icare-world.com/USA

EyeCon  15   
www.gotoper.com/go/eyecon21oph

EyePoint Pharmaceuticals  Insert   
www.DEXYCU.com/EyePointAssist

Eyevance Pharmaceuticals  Cover 3   
www.myzerviate.com

Glaukos, iLink  7   
www.glaukos.com

Johnson & Johnson Surgical Vision  Outsert   
www.jnjvisionpro.com

Lacrivera  23   
www.lacrivera.com  |  855-857-0518

Ocular Therapeutix  Cover 4, 34   
www.ocutx.com

RxSight, Inc  17   
www.rxsight.com

NEXT ISSUE... 
Latest therapies for diabetic eye disease



An Effective and Comfortable 
Treatment Option for Ocular 
Itch Associated With Allergic 
Conjunctivitis

ZERVIATE® 
(CETIRIZINE OPHTHALMIC 

SOLUTION) 0.24%

A REVIEW OF PATIENT CASE STUDIES

PRESENTED BY 
MARK S. MILNER, MD, 

ALEXANDER KABIRI, OD

“One of the side effects of anti-histamines is that they can exacerbate dry eye 
disease. They can make your dry eye worse. But one of the things that’s great 
about Zerviate is that it’s vehicled with two great lubricants for the ocular 
surface, glycerin and hydroxy propyl methylcellulose.”

-MARK S. MILNER, MD

Scan this QR Code 
for more information 
and to view the case 

presentations

“We’re kind of covering the majority of the bases here for this particular patient, 
getting her to feel  comfortable without exacerbating dryness.”

-ALEXANDER KABIRI, OD

INDICATIONS AND USAGE: ZERVIATE® (cetirizine ophthalmic solution) 0.24% is a histamine-1 (H1) receptor antagonist 
indicated for treatment of ocular itching associated with allergic conjunctivitis.
IMPORTANT SAFETY INFORMATION: 
ADVERSE REACTIONS: The most commonly reported adverse reactions occurred in approximately 1%–7% of patients treated 
with either ZERVIATE or vehicle. These reactions were ocular hyperemia, instillation site pain, and visual acuity reduced.
Please see Full Prescribing Information on www.MyZerviate.com                            
EVC-21-AD-172-00



WE’LL 
KEEP THE
DOSE ON

INDICATION
DEXTENZA is a corticosteroid indicated for the treatment of ocular 
inflammation and pain following ophthalmic surgery.  

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
DEXTENZA is contraindicated in patients with active corneal, conjunctival or 
canalicular infections, including epithelial herpes simplex keratitis (dendritic 
keratitis), vaccinia, varicella; mycobacterial infections; fungal diseases of the 
eye, and dacryocystitis. 

WARNINGS AND PRECAUTIONS
Prolonged use of corticosteroids may result in glaucoma with damage to the 
optic nerve, defects in visual acuity and fields of vision. Steroids should be 
used with caution in the presence of glaucoma. Intraocular pressure should be 
monitored during treatment.
Corticosteroids may suppress the host response and thus increase the hazard 
for secondary ocular infections. In acute purulent conditions, steroids may mask 
infection and enhance existing infection.

Use of ocular steroids may prolong the course and may exacerbate the severity 
of many viral infections of the eye (including herpes simplex).
Fungus invasion must be considered in any persistent corneal ulceration where 
a steroid has been used or is in use. Fungal culture should be taken when 
appropriate.
Use of steroids after cataract surgery may delay healing and increase the 
incidence of bleb formation. 

ADVERSE REACTIONS
The most common ocular adverse reactions that occurred in patients treated 
with DEXTENZA were: anterior chamber inflammation including iritis and 
iridocyclitis (10%); intraocular pressure increased (6%); visual acuity reduced 
(2%); cystoid macular edema (1%); corneal edema (1%); eye pain (1%) and 
conjunctival hyperemia (1%).
The most common non-ocular adverse reaction that occurred in patients treated 
with DEXTENZA was headache (1%).
Please see brief summary of full Prescribing Information on adjacent page.

References: 1. Sawhney AS, Jarrett P, Bassett M, Blizzard C, inventors; Incept, LLC, assignee. Drug delivery 
through hydrogel plugs. US patent 8,409,606 B2. April 2, 2013. 2. DEXTENZA [package insert). Bedford. MA: 
Ocular Therapeutlx, Inc: 2019.

© 2020 Ocular Therapeutix, Inc. All rights reserved. 
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DELIVERING SUSTAINED STEROID COVERAGE, 
FOR A HANDS-FREE POST-OP EXPERIENCE.1,2

DEXTENZA is designed to:
• Allow for physician-controlled administration1

• Provide preservative-free, sustained coverage for up to 30 days2

https://www.ocutx.com
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