
OPHTHALMOLOGYTIMES.COM

gene therapy  EYS complexity key to treating retinitis pigmentosa

Ophthalmology
T I M E S®

therapeutics

NOVEMBER 1, 2021   

also inside:

Surgery     
Seven pearls for a more stable chamber

imaging     
How to image choroidal nevi the smart way 

clinical diagnosis     
Link between neurodevelopmental               

disorders, visual problems

device technology     
Using handheld ERG to measure visual 

function in glaucoma

VOL. 46, NO. 18

EYEING 
ACHIEVEMENT
FDA APPROVES FIRST BIOSIMILAR 
for treating retinal diseases

What ophthalmologists should know as ranibizumab-

nuna becomes the first biosimilar to gain FDA approval 

in the United States for the treatment of neovascular 

age-related macular degeneration, macular edema 

following retinal vein occlusion, and myopic chordial 

neovascularization.
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TREAT OCULAR INFLAMMATION 
AND INFECTION, AND...

PRESCRIBE TOBRADEX® ST to control ocular inflammation with risk of bacterial infection

Rapid relief from blepharitis/
blepharoconjunctivitis symptoms1,a

XanGen™ suspension technology 
provides increased viscosity 
for improved ocular bioavailability 
of drug and consistent delivery2

TOBRADEX ST contains half the 
dexamethasone as TobraDex®, 
yet similar ocular tissue exposure2,b

TURN ON
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 © 2021 Eyevance Pharmaceuticals LLC. All rights reserved.
TOBRADEX® ST is a registered trademark and XanGen™ is a trademark of Eyevance Pharmaceuticals LLC. 
All other trademarks are the property of their respective owners.  TST-01-20-AD-05.  09/21

† For the majority of patients under 65 years of age who have employer sponsored or a commercial insurance plan, NO ACTION IS NEEDED (no need to enroll or activate a card). 
A small percentage of patients under 65 years of age who have employer-sponsored or a commercial insurance plan, may require enrollment and card activation.

‡For patients 65 years of age or over who have a supplemental prescription plan — Medicare Part D or Medicare Advantage — or have no coverage (paying cash).

LEARN MORE AT MYTOBRADEXST.COM

Indications and Usage 
For steroid responsive infl ammatory ocular 
conditions of the palpebral and bulbar conjunctiva, 
cornea, and anterior segment of the globe and 
chronic anterior uveitis, corneal injury from 
chemical, radiation or thermal burns, or penetration 
of foreign bodies for which a corticosteroid is 
indicated and where the risk of superfi cial bacterial 
ocular infection is high or where there is an 
expectation that potentially dangerous numbers 
of bacteria will be present in the eye.

Important Safety Information 
CONTRAINDICATIONS:
Most viral disease of the cornea and conjunctiva 
including epithelial herpes simplex keratitis 
(dendritic keratitis), vaccinia, and varicella, and 
also in mycobacterial infection of the eye and fungal 
disease of ocular structures. Hypersensitivity to any 
components of the medication.

WARNINGS & PRECAUTIONS: 
•  IOP increase – Prolonged use may result in 

glaucoma with damage to the optic nerve, 
defects in visual acuity and fi elds of vision. 
IOP should be monitored. 

•  Aminoglycoside sensitivity – Sensitivity to 
topically applied aminoglycosides may occur.

•  Cataracts – Posterior subcapsular cataract 
formation may occur.

•  Delayed healing – May delay healing and 
increase the incidence of bleb formation. 
Perforations of the cornea or sclera have 
occurred. Slit lamp biomicroscopy, and 
fl uorescein staining should be conducted.  

•  Bacterial infections – May suppress host 
response and increase secondary ocular 
infections. In acute purulent conditions, 
steroids may mask infection or enhance existing 
infection. If signs and symptoms fail to improve 
after 2 days, the patient should be re-evaluated.  

•  Viral infections – Use with history of herpes 
simplex requires great caution. The course 
and severity of many viral infections of the eye 
(including herpes simplex) may be exacerbated.

•  Fungal infections – Fungal infections of the 
cornea may occur and should be considered 
in any persistent corneal ulceration.  

•  Use with systemic aminoglycosides –
Total serum concentration of tobramycin 
should be monitored. 

ADVERSE REACTIONS:
The most frequent adverse reactions (<4%) to 
topical ocular tobramycin are hypersensitivity and 
localized ocular toxicity, including eye pain, eyelid 
pruritus, eyelid edema, and conjunctival hyperemia.
The reactions due to the steroid component are 
increased intraocular pressure with possible 
development of glaucoma, and infrequent 
optic nerve disorder; subcapsular cataract; 
and impaired healing.

The development of secondary infection has 
occurred. Fungal infections of the cornea may 
occur. Secondary bacterial ocular infection following 
suppression of host responses also occurs. 
Non-ocular adverse events (0.5% to 1%) included 
headache and increased blood pressure.
Please see Brief Summary of Full Prescribing 
Information on the adjacent page.
a Randomized, investigator-masked, active-controlled, 
parallel-group trial conducted at 7 private practice 
clinical sites in the United States with 122 adult 
patients who had moderate to severe blepharitis/
blepharoconjunctivitis.1

b Multicenter, double-blind, parallel-group, single-dose 
study of 987 patients receiving a single dose of 
TOBRADEX ST or TobraDex ophthalmic suspension.2

References: 1. Torkildsen GL, Cockrum P, Meier E, et al. 
Curr Med Res Opin. 2011;27(1):171-178. 2. Scoper SV, 
Kabat AG, Owen GR, et al. Adv Ther. 2008;25(2):77-88. 

Eligible commercially insured patients may 

PAY AS LITTLE AS $49†

Eligible Medicare patients, cash-paying 
patients, and patients denied coverage may

PAY AS LITTLE AS $59‡

https://mytobradexst.com
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TOBRADEX® ST (tobramycin/dexamethasone ophthalmic suspension) 0.3%/0.05%

Brief Summary
This Brief Summary does not include all the information needed to use TOBRADEX ST 
safely and effectively. Please see Full Prescribing Information for TOBRADEX ST at 
MyTobraDexST.com.

INDICATIONS AND USAGE 
TOBRADEX ST is a topical antibiotic and corticosteroid combination for steroid-
responsive inflammatory ocular conditions for which a corticosteroid is indicated and 
where superficial bacterial ocular infection or a risk of bacterial ocular infection exists.

Ocular steroids are indicated in inflammatory conditions of the palpebral and bulbar 
conjunctiva, cornea and anterior segment of the globe where the inherent risk of steroid 
use in certain infective conjunctivitides is accepted to obtain a diminution in edema and 
inflammation. They are also indicated in chronic anterior uveitis and corneal injury from 
chemical, radiation or thermal burns, or penetration of foreign bodies.

The use of a combination drug with an anti-infective component is indicated where the 
risk of superficial ocular infection is high or where there is an expectation that potentially 
dangerous numbers of bacteria will be present in the eye.

DOSAGE AND ADMINISTRATION 
Recommended Dosing: Instill one drop into the conjunctival sac(s) every four to six hours. 
During the initial 24 to 48 hours, dosage may be increased to one drop every 2 hours. 
Frequency should be decreased gradually as warranted by improvement in clinical signs. 
Care should be taken not to discontinue therapy prematurely. 

CONTRAINDICATIONS 
Nonbacterial Etiology: TOBRADEX ST is contraindicated in most viral diseases of the 
cornea and conjunctiva including epithelial herpes simplex keratitis (dendritic keratitis), 
vaccinia, and varicella, and also in mycobacterial infection of the eye and fungal diseases  
of ocular structures.

Hypersensitivity: Hypersensitivity to any component of the medication.

WARNINGS AND PRECAUTIONS 
IOP increase: Prolonged use of corticosteroids may result in glaucoma with damage to the 
optic nerve, defects in visual acuity and fields of vision. IOP should be monitored.

Aminoglycoside sensitivity: Sensitivity to topically applied aminoglycosides may occur.

Cataracts: May result in posterior subcapsular cataract formation.

Delayed healing: May delay healing and increase the incidence of bleb formation after 
cataract surgery. In those diseases causing thinning of the cornea or sclera, perforations 
have been known to occur with the use of topical steroids.

Bacterial infections: May suppress the host response and thus increase the hazard of 
secondary ocular infections. In acute purulent conditions, steroids may mask infection or 
enhance existing infection. If signs and symptoms fail to improve after 2 days, the patient 
should be re-evaluated.

Viral infections: Treatment in patients with a history of herpes simplex requires great 
caution. Use of ocular steroids may prolong the course and may exacerbate the severity  
of many viral infections of the eye (including herpes simplex).

Fungal infections: Fungal infections of the cornea are particularly prone to develop with 
long-term use. Fungal invasion must be considered in any persistent corneal ulceration.

Use with systemic aminoglycosides: Use with systemic aminoglycoside antibiotics requires 
monitoring for total serum concentration of tobramycin.

ADVERSE REACTIONS 
The most frequent adverse reactions to topical ocular tobramycin (TOBREX®) are 
hypersensitivity and localized ocular toxicity, including eye pain, eyelids pruritis, eyelid 
edema, and conjunctival hyperemia. These reactions occur in less than 4% of patients. 
Similar reactions may occur with the topical use of other aminoglycoside antibiotics.

Non-ocular adverse events occurring at an incidence of 0.5% to 1% included headache  
and increased blood pressure.

The reactions due to the steroid component are: increased intraocular pressure (IOP) 
with possible development of glaucoma, and infrequent optic nerve disorder; subcapsular 
cataract; and impaired healing.

Secondary Infection.
The development of secondary infection has occurred. Fungal infections of the cornea are 
particularly prone to develop with long-term use. Fungal invasion must be considered in 
any persistent corneal ulceration. Secondary bacterial ocular infection following suppression 
of host responses also occurs.

USE IN SPECIFIC POPULATIONS 
Pregnancy and Nursing Mothers 
There are no adequate and well controlled studies in pregnant women. TOBRADEX® ST 
ophthalmic suspension should be used during pregnancy only if the potential benefit 
justifies the potential risk to the fetus. Caution should be exercised when TOBRADEX® ST 
is administered to a nursing woman.

Pediatric Use: Safety and effectiveness in pediatric patients below the age of 2 years have 
not been established.

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

Rx Only 
Distributed by: Eyevance Pharmaceuticals LLC.  
Fort Worth, TX 76102

© 2021 Eyevance Pharmaceuticals LLC. All rights reserved. 
TOBRADEX® ST is a registered trademark of Eyevance  
Pharmaceuticals LLC. All other trademarks are the property  
of their respective owners.
TST-01-20-MS-06  09/21
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FALLING INTO 
INNOVATION
As we enter November, the calendar is now down to just 2 pages, which can 
be hard to believe. It is worth noting that November is Academic Writing 
Month, and National Diabetes Month, both of which can have an impact on 

ophthalmology. 

On the cover of this issue of Ophthalmology Times,® Se Joon Woo, MD, 

PhD, discusses an FDA decision to approve ranibizumab-nuna, SB11, 

a biosimilar referencing ranibizumab. It is the first biosimilar to be ap-

proved for retinal diseases. Woo explained that the FDA approval for the 

first ophthalmic biosimilar has significant importance because ophthal-

mologists are new to biosimilars.

In surgery, Stephen H. Dewey, MD, discusses advances in phaco ma-

chines that have incorporated improvements to chamber stability and can 

prevent post-occlusion surge. With each iteration offering something new, it 

is important for surgeons to stay current with the latest phaco technology. 

In our therapeutics section, Haochen (Emily) Xu, BA, and Jella An, MD, 

discusses the use of netarsudil in conjunction with Kahook Dual Blade 

goniotomy. The upshot: Kahook Dual Blade goniotomy-treated eyes also 

treated with netarsudil had a significantly greater IOP reduction vs. control, 

contradicting the notion that this surgery maximizes TM outflow. 

Imaging continues to be an area of innovation. We examine Bardet-Biedl 

Syndrome, a syndromic disease characterized by obesity, hypogonadotropic 

hypogonadism, polydactyly, developmental delay, genitourinary abnormali-

ties, renal disease, and retinal degeneration. 

In clinical diagnosis, Carmen Bilbao, MSc, and David P. Piñero, PhD, 

discuss neurodevelopmental disorders and vision problems in pediatric pa-

tients. They note that alterations in ocular movements and a large variety of 

visual problems have been associated with certain types of neurodevelop-

mental disorders in children, supporting the idea that the NDDs represent 

an etiological factor.

Gene therapy continues to be an area ripe with cutting-edge advance-

ments. In this issue, Francisco Diaz-Corrales, MD, PhD, discusses the effect 

of the EYS mutations and potential treatments. 

Device technology coverage focuses on the use of a handheld electro-

retinography device to measure visual function in glaucoma. Yvonne Ou, 

MD, and a team of investigators found that the handheld ERG, using a si-

nusoidal stimulus, may provide an objective assessment that demonstrates 

greater off pathway susceptibility in glaucoma. 

Stay up to date with the latest developments related to the COVID-19 

pandemic online at ophthalmologytimes.com.  

Mike Hennessy Sr,  
chairman and founder of Ophthalmology Times®’ 
parent company, MJH Life Sciences™️
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I was standing in the checkout line in my local grocery 
store and the time had come to pay for my comestibles.  
My preference is to purchase food items shortly before 
dinner, so I shop frequently—even daily—as they do in 
Europe and many other countries. It takes time, but the 
idea is that fresher ingredients almost always translates 
into a better meal. 

My credit card was in my hand and I was about to 
insert it in the card reader when the lady behind the 
cash register asked “Would you like to make a donation 
for prostate cancer research?”

“Actually, I would like to make a donation for eye 
disease research. How do I do that?” I responded.

“Excuse me, sir?” she replied.
“Well, it seems to me that research into eye disease 

is extremely important,” I explained. “In fact, a recent 
survey of Americans revealed that we fear loss of vision 
more than we fear other diseases, including hearing loss 
and even cancer.1  Plus, when you think about it, ev-
eryone has eyes and is therefore at risk for eye disease, 
while only older men get prostate cancer.  Thus, dona-
tions for eye disease research benefit everyone: men and 
women, young and old.  Doesn’t that seem better than 
something that only benefits men?”

I was eager to know if my logic resonated with this 
store employee.  “Who knows?” I thought to myself, 
“perhaps I can get this nationwide grocery store chain 
to start raising funds for eye research!”  I waited to hear 
what she had to say.

It turns out that one of the job duties of department 
chairs these days is to raise funds, helping to support 
researchers and also medical student and resident 
teaching.  And it just so happens that my counterpart in 
the Department of Urology in my medical school had 
wagered a bottle of wine that his department would 
raise more than my department. I began to imagine 
what might happen if I could  convince this employee 
and her manager of the importance of vision research 
and start having the store ask people to support vision 
research when they pay. I began to think about what I 
might say to better get my point across.

The checkout lady looked at me quietly for a few 
moments. “Sir,” she said. “I just work here.”

Reading my mind, my friend who was in line with me 
touched my arm before I could go on with my argu-
ment. “Do not be obnoxious,” she said quietly.  I looked 
at her, and then at the cashier, who looked relieved.

I inserted my credit card in the reader and paid my 
bill.  “Have a nice day,” said the cashier. “You as well,” I 
replied. 

Reference
1. Preidt, R; Blindness biggest fear for many Americans. 
August 4, 2016; WebMD, accessed October 6, 2021. www.
webmd.com/eye-health/news/20160804/blindness-big-
gest-fear-for-many-americans
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By David A. Eichenbaum, MD; 
Special to Ophthalmology Times®

In our seven-doctor retina practice we use a 
variety of imaging equipment; however, one 
of the constants is our reliance on spectral-do-
main optical coherence tomography (SD-OCT). 
Fifteen years ago, I was fortunate enough to 
train at the Tufts University/New England 
Eye Center with clinician-scientists who were 
instrumental in developing OCT technology. 
Now what stands out to me is the resolution 

we can obtain with SD-OCT, specifically the 
high-resolution SPECTRALIS multimodal im-
aging platform (Heidelberg Engineering, Inc.) 
is as good as that of our investigational devices 
from the early-to-mid-2000’s. I am eager to see 
where we will be in another 15 years.

Here I will overview our practice’s approach 
to managing diabetic eye disease.

Clinical care should mirror  
clinical trials
Imaging is integral to the management of dia-

betic eye disease, therefore, all newly referred 
patients in our practice receive baseline imag-
ing along with the clinical exam.1 What we do 
in the clinic should mirror, as best as possible, 
the best practices from randomized, controlled 
trials. Those lean heavily on angiography and 
especially OCT imaging to determine treatment 
selection and frequency. Therefore, baseline 
imaging almost always includes those two mo-
dalities at the minimum. We also, secondarily, 
may obtain ultra-wide color fundus photogra-
phy (Zeiss and Optos platforms) in our offices 
where that technology is available. 

The sequence of follow-up imaging is de-
termined by disease severity and treatability, 
whether it be diabetic macular edema (DME), 
which is the most common manifestation 

Continues on page 8 : Eye disease

SD-OCT provides reproducible,  
high-quality, registered images to assess 
the treatment response in macular disease.

HIGH-QUALITY,  
REPEATABLE IMAGING
The cornerstone of managing diabetic eye disease
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special report
L AT E ST  T H E R A P I E S  F O R  
D I A B E T I C  EYE  D I S E A S E

of diabetic retinopathy (DR) which we treat, 
severe non-proliferative DR, or proliferative 
DR.2 Patients with disease for whom treatment 
is initiated we see more frequently to gauge 
their response. 

The image registration we can obtain with 
SPECTRALIS is remarkable, and the TruTrack 
Active Eye-Tracking feature allows me to com-
pare live images to understand progression. 
Rather than relying on maps, I prefer to scroll 
through the scans for a line-by-line compar-
ison. This feature is especially helpful when 
initiating, changing, or adding treatment: for 
example, adding focal laser to an area of mac-
ular edema that is not responding to first-line 
anti-angiogenic therapy or adding a steroid for 
a patient who still has center-involving swell-
ing despite frequent anti-angiogenic injections. 
When it comes to DME, we value the ability to 
objectively determine if treatment is providing 
a measurable improvement. 

In the setting of proliferative diabetic 
retinopathy, I will occasionally perform repeat 
angiography; however, I generally do not re-
peat angiography frequently. Although overall, 
surgeons do less angiography than in the past, 
ultra-widefield angiography is important in the 
initial assessment of patients with suspected 
proliferative disease to ensure control and a 
complete laser pattern. In our practice, we use 
the Heidelberg Engineering Ultra-Widefield 
Module for that application in addition to 
other ultra-widefield platforms. 

Patient experience, education  
SPECTRALIS imaging is well tolerated by 

patients, and it can be done at any office visit. 
The patient remains seated in one spot while 
receiving OCT, angiogram, and ultra-widefield 
angiogram imaging at the same machine. 
Regardless of dilation status, we obtain a 
high-quality image, and the laser light wave-
length is not overly bright as may be the case 
with other systems. For some widefield plat-
forms, patients must be extremely dilated to 
obtain high-quality images and artifacts can be 
an issue. SD-OCT is by far the most utilitarian 
imaging modality available.

OCT and ultra-widefield color images play a 
key role in disease education, and I use them 
with all my patients to explain their disease 
process. In DME for example, I will show 
patients an example of a normal OCT versus 
their eye with a swollen macula. By seeing 
their image, they better understand their 
disease severity and how close to normal they 
are. Using the ultra-widefield color image, I 
point out the red dots that indicate DR explain-
ing that they have bleeding in or in front of 
their retina and, depending on severity, that 
that may be treated.

It is all about HbA1c
I also love talking to patients about blood sugar 
control. I give all my diabetic patients one 
homework assignment: learn your hemaglobin 
A1c – whatever that number may be – and 
make a numeric goal with their endocrinologist 
or primary care doctor. Only about half of my 
patients know what their HbA1c is when they 
first come in. I tell them that blood sugar is the 
fuel for the diabetic fire; they can remove the 
fuel and put out the fire over time by controlling 
HbA1c. I explain that their disease comes from 
a combination of the duration and severity of 
their diabetes. I say, “if you have diabetes and 
intend to live—and see—for a long time, you 
must get your blood sugar under control to 
reduce your risk of vision loss.”

I am currently involved in a large initiative to 
democratize diabetic eye care by moving it into 
a non-traditional setting. Patient access and ed-
ucation are some of the biggest gaps in diabetes 
care. Repeated, patient-friendly messaging can 
go a long way to helping this significant public 
health problem. Diabetes is a US pandemic that 
preceded COVID-19 by many years and will 

be around long after COVID recedes. We must 
ensure that the approximately 50% to 60% of 
patients with diabeties who do not go to eye 
exams have a pathway to care and treatment.3 
Having imaging that is high-quality, straightfor-
ward to obtain, and reproducible is a large part 
of their clinical care. 

Conclusion
Diagnostic imaging is certainly required as 
part of the standard of care for managing 
diabetic eye disease. At the bare minimum, the 
physician must be able to obtain high resolu-
tion OCT images and high-quality angiograms 
to assess the initial anatomy and pathophysi-
ology and to track treatment. Both of these we 
can perform with SPECTRALIS. 

David A. Eichenbaum, MD
E: deichenbaum@rvaf.com
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Dr. Barry Seibel is a cataract surgeon and sole author and illustrator of the  
critically acclaimed cataract surgery textbook, Phacodynamics. He is an expert 
in applying engineering principles to facilitate customized surgery for each 
patient. Dr. Seibel is a proponent of vacuum control. “To me, it clinically makes 
a lot more sense than flow-based control.” He noted that Bausch + Lomb  
has overcome early misconceptions about vacuum control with several  
major advances incorporated into the Stellaris Elite® system, which Dr. Seibel  
considers “a phacodynamically optimized (phaco/cataract) platform.”   

While some surgeons may misperceive vacuum-based systems as being  
inherently faster and more dangerous, in reality vacuum-based phaco  
machines provide more intuitive control and maintains consistent chamber 
stability. With Stellaris Elite, there is one fluidic control – commanded vacuum 
– and the machine responds based on what the surgeon asks it to do. Due to 
a gap in education and knowledge when early vacuum-based machines came 
onto the market, some surgeons were using unintended very high flow rates 
as a consequence of high commanded vacuum in the absence of modern  
safety measures discussed below. Surgeons can now adapt to and leverage  
the new technology by learning about the reduced flow capabilities with  
enhanced chamber stability for optimized vacuum-based machinery. 

Dual Linear Foot Pedal 
Stellaris Elite has a dual linear foot pedal that gives the surgeon “exquisite  
control of linear vacuum” by allowing the surgeon to modulate the vacuum 
level throughout the procedure to reduce post-occlusion surge. The vacuum 
can be increased only when the surgeon needs it. This advanced pedal gives 
the surgeon more finesse of control because vacuum and ultrasound are  
independently controlled, and the ranges of pedal travel are doubled  
compared to a standard pedal, thereby enhancing control sensitivity. 

The dual linear foot pedal is ergonomically advanced and allows the surgeon 
to offset the pedal to the left or right for an even larger distance of pedal  
travel, which further increases control sensitivity in yaw movmement. 

Additionally, with the dual linear foot pedal, the surgeon can easily adjust the 
vacuum level depending on whether they are in the chop stage of surgery or 
the fragment removal  portion of the procedure, without using an extra setting 
on the phaco machine which would be required when using a standard pedal.

Adaptive Fluidics™ System Prevents 
Significant Post-occlusion Surges
With Stellaris Elite, post-occlusion 
surges are extremely rare and sur-
geons don’t need to focus on this 
issue.1 A potential issue with older 
pumps is the risk of post-occlusion 
surge with higher vacuum levels. 
Stellaris Elite has a pressurized  
irrigation bottle, which helps to  
stabilize the anterior chamber.  
The Adaptive Fluidics proactively  
increases pressurization as the  

surgeon increases commanded vacuum, thereby maintaining chamber  
stability as aspiration outflow increases.1 

Fluidic Resistors Limit Flow Rate to a Safe Level
Stellaris Elite contains two fluidic resistors – one at the needle and one  
in the stable chamber cassette pack. The fluidic resistor controls the flow  
rate when higher vacuum levels are being commanded. Years ago, 19-gauge  
needles were used with phaco. Currently, 20- and 21-gauge needles can  
be used; with the smaller needle there is a greater resistance to outflow.  
The benefit is that slower outflow during the procedure improves chamber  
stability.2 In comparison, older, wider needles were associated with higher  
outflow rates, especially with older vacuum-based machines without  
pressurized infusion and dual linear control.

The combination of the narrow gauge microincisional cutting needle (MICS) 
and stable chamber cassette provides an upper limit of outflow of 50-60 cc  
per minute, which is similar to the outflow limit of a flow-based machine,  
thus supporting the safety profile of Stellaris Elite. 

With the vacuum-pump machine, the flow is readily controlled using linear 
commanded vacuum when the aspiration port is not occluded.1 This same 
vacuum control varies grip of nucleus that is occluding the aspiration port. 
Conversely, with a flow pump, the surgeon presets the vacuum limit level  
and a commanded flow rate, although actual vacuum and flow are dependent 
on several variables. With a flow pump, at higher resistance (e.g. with ambient 
viscoelastic), the vacuum builds up, which halts the flow and reduces  
followability. To Dr. Seibel, “flow-based systems use a more awkward control 
algorithm and provide less intuitive direct control.” The followability with  
vacuum-based phaco machines can attract and hold onto fragments  
of cataract in a consistent manner titrated by the surgeon using dual linear 
pedal control based on visual feedback through the microscope.

To learn more about the Stellaris Elite System, please go to  
www.bauschsurgical.com.  Connect with a representative  
today if you would like to hear more about how to demo the  
system in your OR.

ADVERTORIAL

Overcoming Clinical Inertia with 
Phacodynamic Machinery 

INDICATIONS AND IMPORTANT SAFETY INFORMATION
Indications: The Bausch + Lomb Stellaris Elite® vision enhancement system is intended for the emulsification and removal of cataracts, anterior and posterior segment vitrectomy. The system is designed for use 
in both anterior and posterior segment surgeries. It provides capabilities for phacoemulsification, coaxial and bimanual irrigation/aspiration, bipolar coagulation, vitrectomy, viscous fluid injection/removal and 
air/fluid exchange operations. The Stellaris Elite® Vision Enhancement System configured with the laser module is additionally intended for retinal photocoagulation and laser trabeculoplasty.
Contraindications: All Systems: Use of accessories not designated by Bausch + Lomb for use with this equipment may result in serious permanent patient injury, adverse surgical outcome, or damage to the 
equipment; Systems with Laser Module: Photocoagulation is not indicated for patients without pigmentation (albino eyes). In addition, Laser Indirect Ophthalmoscope (LIO) is not indicated for cases involving 
laser photocoagulation within the arcades.
Warnings: All Systems: Implantable defibrillators present a risk of injury if triggered by a fibrillatory event during intraocular surgery; Electromagnetic interaction between the phacoemulsification (phaco) hand-
piece and an implanted cardiac pacemaker is unlikely but cannot be ruled out. Systems with Laser Module: All support personnel who are present during laser treatment must wear appropriate laser protective 
eyewear; DO NOT look directly into the aiming or treatment laser beam; Use of unapproved delivery devices may cause inaccurate laser delivery which could result in serious permanent patient injury. When 
using the VITESSE® handpiece: Use only the Entry Site Alignment (ESA) devices provided with the VITESSE® Handpiece Pack (yellow trocar caps). Do not use any ESA with metal components to avoid particulate 
in the eye. When using the FREEFLOW™ infusion line: Do not attempt to administer intraocular gases or viscous fluids using this device; The infusion line loop should be created in the horizontal plane.
General Cautions for Single Use Accessories: Do not re-sterilize or reuse any single use accessories; Do not use if package integrity/sterile barrier has been breached or compromised; Do not use or attempt to 
repair damaged single use products. This is not all you need to know. Systems with Laser Module: Misuse of the laser system may lead to dangerous situations and severe injuries. All Systems: See the appropri-
ate Operator Manual for detailed directions, proper use, and full risk and safety information. See individual product instructions for use for detailed information on the use of the VITESSE® Handpiece, vitrectomy 
packs and cutters, and the FREEFLOW™ infusion line.
CAUTION: Federal (U.S.) Law restricts these devices to sale, by or on the order of a physician.
®/™ are trademarks of Bausch & Lomb Incorporated or its affiliates. ©2021 Bausch & Lomb Incorporated or its affiliates. SEA.0070.USA.21
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Practively increases infusion pressure as more vacuum 
is commanded in order to maintain chamber stability as 

aspiration outflow increases.
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SEVEN PEARLS 
for a more stable chamber
Staying current on phaco technology can help surgeons provide better outcomes 

By Steven H. Dewey, MD; 
Special to Ophthalmology Times®

We are fortunate that all of our 
contemporary phaco machines have 
incorporated advances that improve 
chamber stability and prevent 
post-occlusion surge. Each genera-
tion is a little better than the previous, so it is 
worthwhile for surgeons to stay current with 
the most recently  available phaco technology.

The latest generation Veritas Vision System 
(Johnson & Johnson Surgical Vision), for ex-
ample, has new hybrid fluidics that minimize 
surge and enhance chamber stability.  But it’s 
also important to sweat the small stuff.  Cham-
ber stability is highly reliant on the small 
details that we generally take for granted in a 
routine surgical day. Here are 7 ways to ensure 
greater chamber stability: 

1Tighten your 
incisions 

In my opinion, leaky incisions (particularly 
side-port incisions) are the top contributor 
to chamber instability. Most of us think our 
wounds are tight. But if you watch your own 
surgical videos, you’re almost certain to see 
some leaky incisions, especially in a case 
where the chamber didn’t feel as stable as 
you’d like.  To address this problem, I de-
signed the Dewey Horizontal Femto Chopper 
from Katena (no financial interest).  Because 
the head and the shaft of the instrument are 
the same size, you don’t have to make your in-
cision bigger just to get the instrument inside 
the eye. 

For surgeons having challenges with side-

port incisions, Ken Rosenthal taught me 
a trick to avoid oar locking and wound 
leak: the wasp incision. Originally, he 
used this incision with biaxial phaco, 
but the concept works with any 
incision.  To craft this incision, the 
blade is inserted at a 30º angle, with 
the tip of the blade placed at the 

limbus and angled slightly anteriorly.  Then, 
with the blade inserted fully, redirect the tip 
between 45-60º.  As the shaft has no cutting 
surfaces, redirecting the blade with the shaft 
in the incision preserves the incision archi-
tecture.  With the blade redirected, retract it 
to complete the structure of the incision.  The 
narrowest part of the incision is the width of 
the blade.  This provides an hourglass or wasp-
shaped incision in which both the internal and 
external ostia are wider, allowing for easier 
insertion of instruments, and less oar-locking 
with instrument manipulation, but the narrow 
wasp waist provides the confined fluidics of a 
smaller incision.  Unfortunately, the technique 
won’t overcome a chopper design with a distal 
element larger than the shaft.  

2Avoid air in  
the tubing

With older phaco machines, a kink in the 
infusion line could be disastrous.  Tubing has 
improved a great deal, to the point that there 
is very low risk of leaks or kinking with any of 
the phaco systems. However, accidentally get-
ting air in the tubing can facilitate a chamber 
collapse.  This can be due to an improper seal 
with the handpiece, or a failure to prime the 
system properly, but it can also happen when 
the surgeon momentarily withdraws the phaco 
needle from the eye while the foot pedal is 

still in position 2, pulling compressible air, 
rather than fluid, into the aspiration line (for 
example, a patient moving their head opposite 
the incision will remove the needle tip from 
the eye, even if the instrument is held steady). 
When the phaco tip goes back in the eye to 
continue the procedure, there can be a sudden 
chamber deflation as that bubble suddenly 
clears the system.  

3Reduce the bottle 
height when needed

I tend to keep the infusion bottle near max-
imum height and appreciate the additional 
infusion pressure I can get from advanced gas-
forced infusion.  However, I consider lowering 
the bottle height in certain cases, such as a 
high myope with a very distensible anterior 
segment, an open posterior capsule, or when 
I suspect weak zonules, such as pseudoex-
foliation or a post-vitreoretinal patient. The 
lower bottle height will decrease turbulence, 
as long as you also commensurately reduce 
the aspiration rate and vacuum to prevent 
post-occlusion surge. 

4Irrigate dispersive 
OVD from the lens 

surface
One of my worst phaco complications was 
a significant wound burn that occurred 
in the late 1990s.  The irrigation line had 
become detached from the handpiece.  I was 
attempting my first phaco flip, delivering 
phaco power as I had been instructed. While 

Steven H. Dewey, MD

Continues on page 13 : Pearls
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Biosimilars:
What are they? How are they tested? Why do we need them?
Prof Richard Gale
Consultant Medical Ophthalmologist
York Teaching Hospital NHS Foundation Trust
York, UK

What are they?

Biologics  are not generic medications. Generic drugs are small, 
chemically synthesized molecules identical to the corresponding 
branded product. Biosimilars are puri�ed from products made in 
living cells. Because the manufacturing process for each branded 
(reference) product is proprietary, the biosimilar always di�ers 
slightly in structure from the reference product.1

Table 1. What it takes to be highly similar4,5

Figure 2. Overview of approach to demonstration of biosimilarity7

MoA, mechanism of action; PD, pharmacodynamic; PK, pharmacokinetic; SAR, structure-activity relationship

Biologics are a diverse group of generally large, complex molecules that are 
produced in living organisms.2,3 Most biologic medicines contain active 
substances that vary greatly in size and molecular complexity (Figure 1).3

A biosimilar is a biologic product that is �������������� to and has no clinically 
meaningful differences from an existing approved reference or innovator 
product (i.e., the single biologic product, already approved, against which a 
biosimilar product is compared).3,4

Highly similar: What does it mean?
Regulatory bodies, including the United States Food and Drug Administra-
tion (FDA) and the European Medications Agency (EMA) have very similar 
and speci�c de�nitions for biosimilars and tightly controlled processes for 
approving them.4,5

How are they tested?
Establishing biosimilarity relies on in-depth analytical studies comparing 
the physicochemical and functional characteristics of the biosimilar vs the 
reference product (Figure 2).6,7

Evaluation of regulatory frameworks supports the conclusion that these 
regulations are robust and adaptable, and that they strike an appropriate 
balance between patient safety and feasibility of biosimilar development.8,9

All biologics are subject to variability
The manufacture of a biologic depends on actions within living cells. No two 
batches of a biologic agent are identical. This is referred to as microhetero-
geneity.10 In addition, manufacturers continually re�ne their production 
processes (Figure 3), and this introduces small changes in the molecules 
produced.11 Manufacturers must carry out assessments to demonstrate that 
the actions of their biologics have not changed with evolution in manufac-
turing processes,11,12 much in the way that a biosimilar must be compared 
with the reference product.

Why do we need them?
In most countries, biologic medications have become a burden on health-
care system budgets. The main bene�t of biosimilars is reduced drug acqui-
sition costs.14-16 Biosimilars are less costly than originator biologics primarily 
because biosimilars do not have to undergo the intensive clinical develop-
ment associated with approval of an originator. Furthermore, biosimilars do 
not incur high costs for marketing, market access, and postmarketing 
research and development. The potential cost savings associated with 
switching from a reference product to a biosimilar have been modeled and 
these studies consistently predicted reductions in drug acquisition cost.15-17

Insulin
5,808 daltons

Growth hormone
22,000 daltons

Figure 1. Examples of biologic medications3

Brought to you by

Monoclonal antibody
150,000 daltons

Highly similar to the 
reference medicine

• Physical, chemical, and biological properties highly similar to the 
reference medicine

• There may be minor di�erences from the reference medicine that are not 
clinically meaningful for safety or e�cacy or potency

No clinically meaningful 
di�erences compared with 
the reference medicine

• No di�erences in clinical performance

• Clinical studies that support the approval of a biosimilar con�rm that any 
di�erences will not impact safety and e�cacy

Product variability • Minor variability is only allowed when scienti�c evidence shows that it 
does not a�ect the safety and e�cacy of the biosimilar 

• The range of variability allowed for a biosimilar is the same as that 
allowed between batches of the reference medicine

Same strict standards of 
quality, safety, and e�cacy 

• Biosimilars are approved according to the same strict standards of quality, 
safety, and e�cacy that apply to any other medicine

Analytical characterization is the foundation
The more comprehensive and robust the data, the stronger 
the justi�cation for selective and targeted approach to 
animal and human testing 

Thorough understanding of the reference product is essential:
MoA, SAR, clinical knowledge, availability of clinically relevant PD measure, etc. 

Flexibility regarding need for animal studies
• Animal toxicity studies may not be warranted
• Useful if safety uncertainties remain before �rst-in-man studies
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Another analysis focused on rheumatologic disease and cost savings that 
could be achieved by substituting biosimilars for two reference tumor 
necrosis factor inhibitors. This simulation included France, Italy, and Sweden 
and had a 3-year time horizon. Analysis of the etanercept biosimilar indicat-
ed cost savings ranging from €15 to €63 million depending on the speed of 
biosimilar uptake and the country evaluated. Most importantly, switching to 
the biosimilar would result in the potential to treat an additional 
3,850–7,676 patients in France, 4,420–8,840 in Italy, and 2,050–4,080 in 
Sweden over 3 years with budgetary restrictions in place at the time when 
the study was carried out.18

The lower price and similar e�ectiveness of biosimilars vs reference products 
(i.e., increased cost-e�ectiveness) may support reimbursement to a larger 
number of patients and might also permit the product to be advanced to an 
earlier line of treatment. Cost savings might also be used to support 
increased sta�ng at healthcare facilities. Competition between biologics 
that have reached the end of their patent life and biosimilars may stimulate 
innovations in formulations for existing agents and next-generation 
products (Figure 4).19,20

Are biosimilars changing practice and the cost of care?
The �rst biosimilar was approved in the European Union in 2006 and since 
then many more have been approved by the FDA and/or EMA (Figure 5).21 
Perhaps more important than the number of biosimilars approved is the 
extent to which they can be used in place of reference products in clinical 
practice. This varies with both the therapeutic area and region.22-24

Perceived limitations of biosimilars
One limitation of biosimilars is the nocebo e�ect which is de�ned as 
negative expectations that lead to negative consequences following an 
inert exposure. It is possible that some adverse events observed after switch-
ing to biosimilars from reference biologics result from this e�ect.25 It has also 
been suggested that greater pharmacovigilance is needed for biosimilars vs 
reference agents.26 Clinical trials for biosimilars generally have equivalence 
designs that require smaller sample sizes than those required for approval of 
reference products and thus more limited safety assessments.26 It has also 
been noted that the risk for development of anti-drug antibodies may not 
be su�ciently studied for biosimilars.27 These issues have prompted sugges-
tions for more long-term studies of the safety of these products.27

Conclusions
Many biosimilars are being developed worldwide. However, their full clinical 
and economic value will only be realized as their use increases in clinical 
practice.28 Providing education and encouraging the use of biosimilars that 
have been repeatedly shown to have similar e�cacy and safety to reference 
products in clinical trials and routine clinical practice20,29-31 are important 
goals.32 A particularly important point for any educational initiatives is the 
fact that safety analyses for all biosimilars studied have not indicated any 
unexpected clinical important adverse events not already observed with the 
reference agents.33

Figure 3. Number of manufacturing changes for monoclonal antibodies in their European  
 Public Assessment Reports according to risk category13

Figure 4. Bene�ts of o�-patent biologics and biosimilars for di�erent stakeholders19
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New cell line or 
major formulation 
change

BSO-US-070 
Date of preparation: October 2021

O�-patent
originator biologic Biosimilar

Physicians Patients Payer Provider

Innovator
biologic

Price competition

Cost savings from o�-patent and BioS competition

New formulation 
New administration route 
Next generation biologics

• Treatment options of biologic vs 
conventional therapy (increase 
cost-e�ectivenesss of BioS)

• Wider treatment options within a 
therapeutic class

• Autonomy to prescribe BioS

• Increase patient access to the same 
biologic treatment

• Patient access to innovative therapies

• Improve patient access/ease of 
use/adherence by use of next 
generation biologics

• Moving therapy to an earlier line of 
therapy (improve cost-e�ectiveness 
of BioS)

• Include reimbursement of BioS in 
new indications

• Improve healthcare process and 
infrastructure

• Increase in number of healthcare 
providers

• Add-on service for patient care
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6Don’t shy away 
from high vacuum

It is true that “low-flow, slow-mo” phaco does 
increase chamber stability, but that low-vac-
uum stability comes at the cost of ultrasound 

energy efficiency. Moreover, this approach 
enlists the capsule and zonules as the point of 
resistance to support the nucleus when creat-
ing apposition to apply ultrasound. With higher 
vacuum levels, nuclear fragments are locked 
on to the tip and phaco energy is transferred 
directly to the nucleus, with very little tension 

I wasn’t seeing much activity in the anterior 
chamber, the chamber seemed incredibly sta-
ble. It would have been more helpful had the 
chamber collapsed and I had been alerted to 
the critical failure in fluidics.  Unfortunately, 
what I was actually seeing was pseudo-stabil-
ity from a combination of a nuclear fragment 
and dispersive viscoelastic (OVD) blocking 
the aspiration. 

There is much less chance of a wound burn 
with contemporary systems, but it is still 
important when using a dispersive OVD to irri-
gate a little of it away from the anterior surface 
of the lens, or aspirate it prior to engaging nu-
clear material.  The OVD will still protect the 
corneal endothelium, but the space created 
will also allow for the exchange of fluid with 
the movement of nuclear fragments—visual 
confirmation that it is truly the fluidics stabiliz-
ing the chamber.  

5Consider a smaller-
gauge phaco tip 

Smaller-bore needles do one thing very 
consistently—they restrict and manage flow.  
For a long time, I was quite pleased with a 
19-gauge phaco needle, because I didn’t realize 
how much better the fluidics could be with a 
20-gauge needle.  When moving to the small-
er-bore tip, the nuclear material seemed to be 
disappearing more slowly, but when I reviewed 
the videotaped cases and timed the nuclear 
removal, I found there was no increase in case 
time—just a more controlled emulsification. 
The more restricted flow through the 20-gauge 
needle helps to keep the chamber very stable.  

Currently, my phaco needle of choice is the 
Packard-Dewey Radius Tip (Figure 1) from 
MicroSurgical Technology. It has a 22-gauge 
outer diameter and a 20-gauge internal lumen, 
which means that I get the evacuation effi-
ciency of a 20-gauge needle, but am still able 
to maximize my infusion through a 2.2-mm 
incision due to the smaller exterior diameter, 
providing excellent chamber stability. 

FIGURE 1. The tip on the left is a standard 20-gauge, 30º bevel needle.  On the 
right is a 30º bevel Packard-Dewey Radius Tip (DRT).  The DRT has the same 
inner lumen for efficient nuclear removal, but a thinner wall to promote greater 
infusion through a same-sized incision. The outer diameter of the 20-gauge 
needle is 0.9 mm, and the outer diameter of the DRT is 0.7.  In an average 
incision, this accounts for about 15% or more of the incision volume, if the 
incision was round, but incisions tend to be flattened ellipsoids.  In the event 
of chamber collapse, the rounded edge of the DRT reduces the likelihood of 
damage to the capsule and iris.  (Images courtesy of Steven H. Dewey, MD)

FIGURE 2. This is the last nuclear fragment remaining from a femtosecond laser 
staged cataract surgery.  The second instrument is deliberately being held away 
from the posterior capsule to demonstrate the stability of the anterior chamber.  
During this maneuver, the sideport incision was unintentionally opened, and 
fluid egress was evident.    

1

2

PEARLS
( Continued from page 10 )
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on the zonules.  For chop techniques, this 
means the nucleus can be drawn up on 
the phaco needle. For divide-and-conquer 
techniques, one can start out with lower 
levels of vacuum to trench, but once the 
nucleus is split into quadrants, that is a good 
opportunity to increase the vacuum.  In my 
first group of Veritas cases, I was able to 
safely utilize >500 mm Hg of Venturi vacu-
um while maintaining a rock-solid chamber, 
without chamber bounce.  Two keys facil-
itate this stability with the Veritas system: 
Advanced gas-forced infusion maintains a 
deep anterior chamber and the dual-durom-
eter aspiration tubing effectively eliminates 
line surge. 

7Be aware in zero-
power cases

Without question, the goal of reducing ultra-
sound power is a good one, but it can lead to 
complacence.  At the extremes—very soft or 
very dense nuclei—surgeons know to expect 
very little risk of occlusion in the former and 
a greater risk of chamber instability in the 
latter.  But unexpected post-occlusion surge 
can happen when attempting to remove a 
moderately dense, 2+ or 3+ nuclear sclerotic 
lens with minimal power. The fluidics will 
go a long way toward fragmenting this type 
of lens. It is possible to get a “plug” of nucle-
ar material that is almost a cookie-cutter fit 
to the lumen, which can create an occlusion 
and shallow the chamber once the occlusion 
breaks. Using even low levels of nonlongi-
tudinal, transverse phaco modes is a way 
to avoid this problem. The tip of the needle 
impacts the material at an angle.  

Again, maintaining chamber stability is 
all about the details.  By following these 
steps, you can refine your own results and 
conquer chamber instability. 

Steven H. Dewey, MD
E: deweys@prodigy.net
Dewey is the head of the Colorado Springs Eye 
Clinic in Colorado Springs, Colo. He is a consul-
tant to Johnson & Johnson Surgical Vision and 
receives royalties from MicroSurgical Technology.

FIGURE 3. Utilizing Venturi vacuum allows the phaco needle to remain 
stationary, and the fragments are drawn to the needle.  Feathering the foot 
pedal delivers additional transverse ultrasound, reducing power as the 
desired effect is observed.  As the fragment is emulsified, the chamber 
remains very stable.

FIGURE 4. The last fragments rapidly swirled to the needle lumen and 
vanished.  The excessive incision leakage was being compensated 
for by the advanced pressurized infusion, and the post-occlusion 
surge is effectively eliminated by the dual durometer tubing.  (Of 
note: The unusual position of the second instrument allowed for 
greater unintended incision leakage, creating a second point of fluid 
egress from the anterior chamber.  This allowed a nuclear fragment, 
barely visible, to follow that flow and lodge near the sideport.  Simple 
instrument manipulation allowed for the removal of that fragment.  In my 
experience, Venturi vacuum is less likely to result in retained fragments 
specifically due to the increased followability.)
(Images courtesy of Andrea Leonardi, MD)
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Netarsudil provides IOP lowering 
in goniotomy treated eyes 
Unique MOA may deliver synergistic effect when prescribed post-surgically

By Haochen (Emily) Xu, BA, and Jella An, MD; 
Special to Ophthalmology Times®

Micro-invasive glaucoma surgery (MIGS) has 
become a popular option for facilitating a 
reduction in intraocular pressure (IOP) when 
medical therapy has not adequately done so or 
is not a viable option. 

These procedures involve various ap-
proaches including improving aqueous humor 
outflow through the trabecular meshwork (TM) 
or other components of the conventional path-
way such as Schlemm’s canal. MIGS is less 
invasive and therefore poses a lower risk for 
complications than traditional glaucoma sur-
geries such as trabeculectomy and glaucoma 
drainage devices (tube shunts). However, MIGS 
not always achieve target IOP. This presents a 
significant glaucoma treatment challenge, as 
every millimeter of mercury above target pres-
sure represents an increased risk for disease 
progression and ultimately, vision loss. 

Many surgeons believe that prescribing 
topical eye drops following MIGS will not 
deliver additional IOP reduction, particularly 
when the procedure has already targeted the 
diseased TM. My colleagues and I set out to 
test this hypothesis in one specific treatment 
scenario by comparing the IOP lowering 
effects of netarsudil ophthalmic solution 0.02% 
(Rhopressa, Aerie Pharmaceuticals) on eyes 
with previous Kahook Dual Blade (KDB) goni-
otomy versus goniotomy-naïve eyes. 

KDB goniotomy (KDB, New World Medical), 
a common MIGS surgery, involves the removal 
of a small section of TM to create an opening 
into Schlemm’s canal to increase aqueous 
humor outflow. MIGS procedures that target 
the TM, including KDB goniotomy, experience 
a “floor effect” of IOP lowering due to their 
inability to further bypass episcleral venous 

pressure (EVP) and distal resistance in the 
conventional outflow pathway. 

Netarsudil is a Rho kinase inhibitor that 
is thought to lower IOP through two primary 
mechanisms: 1) increasing aqueous outflow 

through the TM cells, 2) reducing EVP.1 This 
MOA is unique compared to other available 
IOP lowering pharmacologic therapies. Dosed 
as one drop QD and prescribed typically as an 

Continues on page 18 : Goniotomy

Characteristic KDB (n=35) Control (n=35) Total (n=70) P value
Age (year), mean (SD) 71.0 (9.0) 72.4 (4.6) 71.7 (7.1) .370

Median (IQR) 69 (64-80) 74 (69-76) 72 (67-76)
Sex, % (n)

Male 48.6 (17) 48.6 (17) 48.6 (34) 1.000
Female 51.4 (18) 51.4 (18) 51.4 (36)

Ethnicity, % (n)
Caucasian 82.9 (29) 91.4 (32) 87.1 (61) .284
African American 17.1 (6) 8.6 (3) 12.9 (9)

Glaucoma diagnosis, % (n)
Primary open-angle 65.7 (23) 51.4(18) 51.4 (41) .057
Low-tension 17.1 (6) 37.1 (13) 27.1 (19)
Pseudoexfoliative 11.4 (4) 0 5.7 (4)
Pigmentary 5.7 (2) 5.7 (2) 5.7 (4)
Steroid-response 0 5.7 (2) 2.9 (2)

Glaucoma severity, % (n)
Mild 28.6 (10) 37.1 (13) 32.9 (23) .347
Moderate 17.1 (6) 25.7 (9) 32.9 (23)
Severe 54.3 (19) 37.1 (13) 45.7 (32)

IOP (mm Hg), mean (SD) 19.1 (5.5) 18.2 (3.6) 18.6 (4.6) .827
Median (IQR) 18 (15-22) 18 (16-21) 18 (15-21)

Prior eye surgery and laser, % (n)
Cataract Surgery 100 (35) 100 (35) 100 (70) 1.000
Laser Trabeculoplasty 45.7 (16) 65.7 (23) 55.7 (39) .092
Micropulse TSCPC 2.9 (1) 0 1.4 (1) .314
Laser Iridotomy 5.7 (2) 5.7 (2) 5.7 (4) 1.000

TABLE 1

BASELINE CHARACTERISTICS OF KAHOOK DUAL BLADE EYES AND CONTROL EYES



and Andrew Iwach, MD. “Today we do not have a cure for 
glaucoma, and we won’t get there without creativity and 
collaboration,” says Dr. Graves, a vision scientist by training 
and global industry leader in ophthalmology. “That’s the 
impetus behind New Horizons — providing a preview of 
what’s in the pipeline, bringing together all the people 
needed to translate great ideas to new, better solutions for 
glaucoma patients,” says Dr. Iwach, Executive Director of 
the Glaucoma Center of San Francisco. 

Past participants call the New Horizons Forum an 
outstanding blend of basic science, clinical insight, and 
industry perspective, all in a congenial atmosphere. To 
be in the room where it happens on February 11, 2022, 
register at glaucoma360.org. 

Shape the Future of Patient Care at Glaucoma 360
On February 11, 2022, ophthalmologists, scientists, entrepreneurs, industry leaders, investors, regulatory experts, and 
glaucoma patients will converge on San Francisco, virtually and in person, for a unique event dedicated to catalyzing 
breakthroughs in glaucoma care. There’s still time to register for the 11th annual Glaucoma 360 New Horizons Forum — 
and be in the room where the future happens. 

Every year for the past 10, the New Horizons Forum has 
united clinical, industry, financial, and FDA leaders in a 
unique exchange on glaucoma research and advances 
in diagnosis and treatment. An inspired combination of 
sharing, learning, and real-time networking, New Horizons 
is the only event dedicated to jumpstarting products that 
address the unmet needs of people who could lose their 
sight to glaucoma.

After moving online in 2021, this year’s event will offer the 
best of both virtual and in-person experiences. Attending 
online from anywhere in the world, participants will 
access illuminating panel discussions and presentations 
on hot topics in glaucoma diagnosis and care. Those 
who make the trip to San Francisco gain the advantage 
of spontaneous brainstorming — clinicians connecting 
with industry experts, FDA regulators with researchers, 
entrepreneurs with venture capital firms.

Since 2012, New Horizons has helped catalyze a renaissance 
in glaucoma innovation. MIGS, novel drugs, spray micro-
dosing, injectable and sustained-release medications 
— once topics of discussion at New Horizons, all have 
since become new standards of care. With the line-up 
of presenters still taking shape, 2022’s event promises to 
explore today’s breaking news. Ranya Habash, MD, CEO 
and LifeLong Vision & Medical Director of Technology 
Innovation at Bascom Palmer Eye Institute, will deliver 
a provocative keynote touching on telehealth, remote 
physiologic diagnosis through the eye, and other 
innovations that are evolving from science fiction into 
science fact. Other program features will explore new 
drugs, devices, and delivery systems as well as the eye-
brain connection, with its implications for restoring vision.

The centerpiece of Glaucoma Research Foundation’s annual 
three-day Glaucoma 360 event, New Horizons Forum is 
the brainchild of foundation leaders Adrienne Graves, PhD, 

Glaucoma 360 
co-chairs 
Adrienne Graves, 
PhD, and Andrew 
Iwach, MD, were 
inspired to create 
New Horizons to 
speed innovation 
in glaucoma 
care.

http://www.glaucoma360.org/events/glaucoma-360-events/event-summary-efbdc3361db343758946fcef566f253f.aspx
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adjunctive therapy, netarsudil has been shown 
to produce consistent IOP reductions across a 
range of baseline pressures.

Our retrospective chart review2 analyzed 
data on 50 eyes of 37 adult glaucoma patients 
treated with netarsudil at Mason Eye Institute 
at the University of Missouri in Columbia, 
Missouri between February 2017 and October 
2020. The KDB group (n = 25) included adult 
glaucoma patients who had undergone KDB 
goniotomy with cataract surgery, then started 
on netarsudil with no additional eye surgeries. 

Control eyes (n = 25) included those with 
history of cataract surgery but no goniotomy 
or any other angle surgeries, and were started 
on netarsudil for at least one month with no 
additional ocular procedures. The two groups 
had comparable baseline characteristics, in-
cluding age, gender, ethnicity as well as type 
and severity of glaucoma, baseline IOP, and 
number of medications (all P≥0.05). 

We defined the primary outcome as ≥ 20% 
decrease in IOP at the 1 month follow-up visit 
compared to the IOP measured at the time of 
netarsudil prescription. Secondary outcomes in-
cluded adverse reaction to medication, and rate 
of medication discontinuation for any reason. 

Upon completion of the analysis, we found 
that netarsudil had a significantly greater IOP 
lowering effect in eyes treated with prior KDB 
goniotomy compared to eyes without history 
of goniotomy. 

This effect was independent of surgical 
outcomes of KDB goniotomy. Eighty percent 
of KDB-treated eyes achieved netarsudil treat-
ment success (defined as minimum 20% IOP 
reduction) compared to 52.0% (13 out of 25) of 
control eyes (P = 0.037). Percent IOP reduction 
was 29.5±16.1% in KDB-treated eyes and 
19.4±14.0% in control eyes (P=0.022). 

Based on these results, which we presented 
at the American Glaucoma Society annual 
meeting, we hypothesize that netarsudil 
may facilitate additional IOP-lowering effects 
through its unique MOA, which targets EVP 
in addition to the trabecular meshwork. In 
KDB-treated eyes, the excision of TM at the na-

sal angle may allow for a greater concentration 
of netarsudil to travel downstream to the distal 
outflow system and act on episcleral veins to 
reduce EVP, producing a synergistic affect. 

The overall rate of adverse reactions was 
48.0%, most commonly reported as redness, 
allergy, and blurred vision. Consistent with 
previous studies, no adverse reactions were 
serious or vision-threatening, and all resolved 
upon discontinuation of the medication. The 
overall discontinuation rate was 58.0% with 
average treatment duration of 5.8 months 
prior to discontinuation. 

Though adverse events led to some discon-
tinuations, insurance-related challenges were 
the most common reason, as the timeframe 
in which these cases were treated includes a 
period prior to widespread coverage adoption 
of Rhopressa, which was the FDA approved in 
December 2017. Currently, 8 out of 10 insured 
patients have coverage for Rhopressa.3 

Conclusion
Contrary to a widely held perception, these 
data clearly indicate that patients who do not 
achieve a target IOP after an angle surgery 
such as KDB goniotomy may benefit from the 
use of netarsudil post-surgery. Though adverse 
reactions such as hyperemia are common, 
netarsudil is not known to cause any systemic 
side effects and is generally well tolerated. 
Continued improvement in insurance cover-
age makes this medication a viable option for 
many patients. Once-a-day dosing also helps 
to promote adherence. 

Taking all of these factors into consider-
ation and recognizing the critical importance 
of getting glaucoma patients to their target 
IOP, surgeons may want to consider prescrib-
ing this medication to patients with previ-
ous angle surgery to facilitate greater IOP 
reduction. 

Of course, further research is needed to 
evaluate this and other combination ap-
proaches. As such, we are in the process of 
planning a randomized controlled trial to 
determine if this result is unique to the com-
bination of KDB goniotomy and netarsudil 
therapy, or if additional IOP-lowering might be 
achieved through the use of other topical eye 
drops following various MIGS procedures. 

Jella An, MD
P: 240/482-1100
An is an ophthalmologist in Bethesda, Maryland 
and is affiliated with multiple hospitals in the area, 
including University of Missouri Health Care-Co-
lumbia and Harry S. Truman Memorial Veterans 
Hospital. She received her medical degree from 
McGill University Faculty of Medicine 
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GONIOTOMY
( Continued from page 16 )

Adverse Effect
KDB (n=35), 

% (n)
Control (n=35), 

% (n)
Total (n=70), 

% (n) P value
Total eyes experiencing 
adverse effects

40.0 (14) 42.9 (15) 41.4 (29) .808

Conjunctival hyperemia 31.4 (11) 34.3 (12) 32.9 (23) .799
Allergic conjunctivitis 25.7 (9) 17.1 (6) 21.4 (15) .382
Blurred vision 17.1 (6) 2.9 (1) 10.0 (7) .046*
Burning or watering 11.4 (4) 5.7 (2) 8.5 (6) .393
Heme 0 8.6 (3) 4.3 (3) .077

TABLE 2

ADVERSE EFFECTS FROM NETARSUDIL IN KAHOOK 
DUAL BLADE EYES COMPARED TO CONTROL EYES
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Making the grade
FDA approves first biosimilar product for retinal diseases in the US

By Lynda Charters; 
Reviewed by Se Joon Woo, MD, PhD

The FDA gave its approval to Byooviz (ran-
ibizumab-nuna, SB11, Samsung Bioepis Co 
Inc and Biogen Inc), a biosimilar referencing 
Lucentis (ranibizumab, Genentech), for treat-
ing neovascular age-related macular degener-
ation (nAMD), macular edema associated with 
retinal vein occlusion, and myopic choroidal 
neovascularization. 

Biosimilar are products that have similar 
efficacy and safety profiles to the original. A 
major difference between the original ran-
ibizumab and the biosimilar is that the latter 
is considerable less expensive. Regarding 
Byooviz, the savings are estimated to reach 
more than $100 billion in the US over the 
next 5 years. 

Lead investigator Se Joon Woo, MD, PhD, 
a professor in the Department of Ophthal-
mology and director of the Medical Device 
Research and Development Center at Seoul 
National University College of Medicine and 
Seoul National University Bundang Hospital 
in South Korea, explained that wet AMD, al-
though less common than dry AMD, accounts 
for 90% of AMD-related severe vision loss. He 
said that ranibizumab has been considered 
the gold standard of care and plays a signifi-
cant role in reducing the number of patients 
with legal blindness caused by wet AMD. 

Although ranibizumab is recommended 
to be administered monthly, the injections 
tend to be given less frequently in clinical 
practice than recommended, partly due to 
cost constraints. Having additional treatment 
options that have the same efficacy and safety 
as reference ranibizumab will allow patients 
to have a greater opportunity of being treated 
with the effective treatment at the right time 

and also help reduce the number of cases of 
blindness caused by retinal vascular disor-
ders. 

“Biosimilars, which are usually lower 
priced than reference biologics but have 
comparable efficacy and safety to reference 
products, have been considered a viable 
solution that can help increase patient access 
to treatments,” he explained. “[Although] we 
do not know how biosimilars will fit in to 
the health care system in the ophthalmology 
space because [they have] not yet been intro-
duced, there is potential for active utilization 
of biosimilars by government or private 
insurers as a way to achieve cost savings.” 

Woo also noted that biosimilars may 
provide better access to treatments, ulti-
mately leading to greater prevention of legal 
blindness. 

Phase 3 study results 
The FDA based their approval of Byooviz 
on the phase 3 results of the AMD study 
(NCT03150589) in which SB11 was evalu-
ated for treating nAMD. In the randomized, 
double-masked, parallel group, multicenter 
trial, 705 patients were enrolled; 634 patients 
completed the study out to week 52. The bio-
similar product was compared with reference 
ranibizumab.

The primary study end points were the 
changes from baseline in the best-corrected 
visual acuity (BCVA) at week 8 and in the cen-
tral subfield thickness (CST) at week 4. The 
secondary end points were long-term efficacy, 
safety, pharmacokinetics, and immunogenic-
ity, which were comparable between SB11 
and reference ranibizumab.

The 705 participants were randomized 1:1 
to receive SB11 or reference ranibizumab in 
monthly 0.5-mg injections, and 634 patients 

received treatment up to week 48. The mean 
change in the BCVA from baseline at week 
52 was an increase of 9.79 letters for SB11 
compared with an increase of 10.41 letters 
for reference ranibizumab, for a difference of 
–0.62 letter. The mean change in the CST was 
a decrease of –139.55 μm for SB11 compared 
with –124.46 μm for reference ranibizumab, 
for a difference of –15.09 μm. The pharma-
cokinetics, safety profiles, and the immu-
nogenicity profiles of the 2 treatments were 
comparable at all time points out to week 52, 
Woo reported.

The place of biosimilars
In commenting on the relevance of the prod-
uct’s approval to the ophthalmic community, 
Woo explained that the FDA approval for the 
first ophthalmic biosimilar has significant 
importance because ophthalmologists are 
new to biosimilars. 

Ophthalmologists have confidence in 
FDA-approved products, and the fact that it 
is FDA-approved gives us confidence that the 
treatment can be used safely and effectively 
in patients with ophthalmic conditions, just 
the same as reference ranibizumab.

Moreover, there are various anti–vascular 
endothelial growth factor therapies and other 
biologic agents that are used to treat ophthal-
mic conditions, and I think there is a growing 
anticipation for the next ophthalmology 
biosimilars including biosimilars for afliber-
cept [Eylea, Regeneron] that are currently in 
development and will be introduced in the 
coming years. 

Se Joon Woo, MD, PhD
P: +82-31-787-2034
Woo has no financial disclosures 
related to this content to report.
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FIRST AND ONLY 
FDA-APPROVED TREATMENT 
FOR THYROID EYE DISEASE

TEPEZZA signifi cantly decreased proptosis, one 
of the most disfi guring symptoms of TED1,2,5,6

TEPEZZA and the HORIZON logo are trademarks owned by or licensed to Horizon. 
© 2021 Horizon Therapeutics plc P-TEP-00887-B 02/21

References: 1. TEPEZZA (teprotumumab-trbw) [prescribing information] Horizon. 2. Douglas RS, Kahaly GJ, Patel A, et al. Teprotumumab for the treatment of active thyroid eye disease. 
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TEPEZZA is proven to1-4:
  Decrease proptosis1

  Improve diplopia1

   Reduce orbital pain, redness, and swelling2,3

   Improve functional vision and patient appearance2,3

…in patients with TED, without concomitant steroids 
(vs placebo at Week 24).2-4

INDICATION

TEPEZZA is indicated for the treatment of Thyroid Eye Disease.

IMPORTANT SAFETY INFORMATION

Warnings and Precautions

Infusion Reactions: TEPEZZA may cause infusion reactions. Infusion reactions have been reported in approximately 4% of patients 
treated with TEPEZZA. Reported infusion reactions have usually been mild or moderate in severity. Signs and symptoms may 
include transient increases in blood pressure, feeling hot, tachycardia, dyspnea, headache, and muscular pain. Infusion reactions 
may occur during an infusion or within 1.5 hours after an infusion. In patients who experience an infusion reaction, consideration 
should be given to premedicating with an antihistamine, antipyretic, or corticosteroid and/or administering all subsequent infusions 
at a slower infusion rate.

Preexisting Infl ammatory Bowel Disease: TEPEZZA may cause an exacerbation of preexisting infl ammatory bowel disease (IBD). 
Monitor patients with IBD for fl are of disease. If IBD exacerbation is suspected, consider discontinuation of TEPEZZA.

Hyperglycemia: Increased blood glucose or hyperglycemia may occur in patients treated with TEPEZZA. In clinical trials, 10% of 
patients (two-thirds of whom had preexisting diabetes or impaired glucose tolerance) experienced hyperglycemia. Hyperglycemic 
events should be managed with medications for glycemic control, if necessary. Monitor patients for elevated blood glucose and 
symptoms of hyperglycemia while on treatment with TEPEZZA. Patients with preexisting diabetes should be under appropriate 
glycemic control before receiving TEPEZZA.

Adverse Reactions

The most common adverse reactions (incidence ≥5% and greater than placebo) are muscle spasm, nausea, alopecia, diarrhea, fatigue, 
hyperglycemia, hearing impairment, dysgeusia, headache, and dry skin.

Please see Brief Summary of Prescribing Information for TEPEZZA on following page.

In the treatment of Thyroid Eye Disease (TED),

FIRST AND ONLY 
FDA-APPROVED TREATMENT 
FOR THYROID EYE DISEASE

SEE THE TEPEZZA DIFFERENCE7*

BASELINE
Proptosis: 19 mm OD, 20.5 mm OS

OD, oculus dexter; OS, oculus sinister.

WEEK 21: ON DAY OF 8TH INFUSION
Proptosis: 17 mm OD, 18 mm OS

* Real patient treated with TEPEZZA. Individual results may vary for patients 
treated with TEPEZZA.

† Both the safety and e®  cacy of TEPEZZA were evaluated in 2 randomized, 
double-masked, placebo-controlled clinical trials (Studies 1 and 2) 
consisting of 171 patients with TED (84 were randomized to TEPEZZA 
and 87 to placebo). The primary endpoint in Studies 1 and 2 was proptosis 
responder rate, defi ned as having a ≥2-mm reduction from baseline in 
proptosis in the study eye at Week 24 without deterioration (≥2-mm 
increase in proptosis) in the non-study eye.1

vs83%
TEPEZZA

TEPEZZA (n=41)
P<0.001 at Week 24

10%
Placebo

Placebo (n=42)

Signifi cantly greater proptosis responder rate† (Study 2)1,2
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TEPEZZA is proven to1-4:
  Decrease proptosis1

  Improve diplopia1

   Reduce orbital pain, redness, and swelling2,3

   Improve functional vision and patient appearance2,3

…in patients with TED, without concomitant steroids 
(vs placebo at Week 24).2-4

INDICATION

TEPEZZA is indicated for the treatment of Thyroid Eye Disease.

IMPORTANT SAFETY INFORMATION

Warnings and Precautions

Infusion Reactions: TEPEZZA may cause infusion reactions. Infusion reactions have been reported in approximately 4% of patients 
treated with TEPEZZA. Reported infusion reactions have usually been mild or moderate in severity. Signs and symptoms may 
include transient increases in blood pressure, feeling hot, tachycardia, dyspnea, headache, and muscular pain. Infusion reactions 
may occur during an infusion or within 1.5 hours after an infusion. In patients who experience an infusion reaction, consideration 
should be given to premedicating with an antihistamine, antipyretic, or corticosteroid and/or administering all subsequent infusions 
at a slower infusion rate.

Preexisting Infl ammatory Bowel Disease: TEPEZZA may cause an exacerbation of preexisting infl ammatory bowel disease (IBD). 
Monitor patients with IBD for fl are of disease. If IBD exacerbation is suspected, consider discontinuation of TEPEZZA.

Hyperglycemia: Increased blood glucose or hyperglycemia may occur in patients treated with TEPEZZA. In clinical trials, 10% of 
patients (two-thirds of whom had preexisting diabetes or impaired glucose tolerance) experienced hyperglycemia. Hyperglycemic 
events should be managed with medications for glycemic control, if necessary. Monitor patients for elevated blood glucose and 
symptoms of hyperglycemia while on treatment with TEPEZZA. Patients with preexisting diabetes should be under appropriate 
glycemic control before receiving TEPEZZA.

Adverse Reactions

The most common adverse reactions (incidence ≥5% and greater than placebo) are muscle spasm, nausea, alopecia, diarrhea, fatigue, 
hyperglycemia, hearing impairment, dysgeusia, headache, and dry skin.

Please see Brief Summary of Prescribing Information for TEPEZZA on following page.

In the treatment of Thyroid Eye Disease (TED),

FIRST AND ONLY 
FDA-APPROVED TREATMENT 
FOR THYROID EYE DISEASE

SEE THE TEPEZZA DIFFERENCE7*

BASELINE
Proptosis: 19 mm OD, 20.5 mm OS

OD, oculus dexter; OS, oculus sinister.

WEEK 21: ON DAY OF 8TH INFUSION
Proptosis: 17 mm OD, 18 mm OS

* Real patient treated with TEPEZZA. Individual results may vary for patients 
treated with TEPEZZA.

† Both the safety and e®  cacy of TEPEZZA were evaluated in 2 randomized, 
double-masked, placebo-controlled clinical trials (Studies 1 and 2) 
consisting of 171 patients with TED (84 were randomized to TEPEZZA 
and 87 to placebo). The primary endpoint in Studies 1 and 2 was proptosis 
responder rate, defi ned as having a ≥2-mm reduction from baseline in 
proptosis in the study eye at Week 24 without deterioration (≥2-mm 
increase in proptosis) in the non-study eye.1

vs83%
TEPEZZA
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P<0.001 at Week 24

10%
Placebo

Placebo (n=42)

Signifi cantly greater proptosis responder rate† (Study 2)1,2
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INDICATIONS AND USAGE
TEPEZZA is indicated for the treatment of  
Thyroid Eye Disease.
WARNINGS AND PRECAUTIONS
Infusion Reactions
TEPEZZA may cause infusion reactions. Infusion reactions 
have been reported in approximately 4% of patients treated 
with TEPEZZA. Signs and symptoms of infusion-related 
reactions include transient increases in blood pressure, 
feeling hot, tachycardia, dyspnea, headache and muscular 
pain. Infusion reactions may occur during any of the infusions 
or within 1.5 hours after an infusion. Reported infusion 
reactions are usually mild or moderate in severity and can 
usually be successfully managed with corticosteroids and 
antihistamines. In patients who experience an infusion 
reaction, consideration should be given to pre-medicating 
with an antihistamine, antipyretic, corticosteroid and/
or administering all subsequent infusions at a slower 
infusion rate.
Exacerbation of Preexisting Inflammatory Bowel Disease
TEPEZZA may cause an exacerbation of preexisting 
inflammatory bowel disease (IBD). Monitor patients with 
IBD for flare of disease. If IBD exacerbation is suspected, 
consider discontinuation of TEPEZZA.
Hyperglycemia
Hyperglycemia or increased blood glucose may occur in 
patients treated with TEPEZZA. In clinical trials, 10% of 
patients (two-thirds of whom had preexisting diabetes or 
impaired glucose tolerance) experienced hyperglycemia. 
Hyperglycemic events should be controlled with 
medications for glycemic control, if necessary.
Monitor patients for elevated blood glucose and symptoms 
of hyperglycemia while on treatment with TEPEZZA. 
Patients with preexisting diabetes should be under 
appropriate glycemic control before receiving TEPEZZA. 

ADVERSE REACTIONS
The following clinically significant adverse reactions are 
described elsewhere in the labeling:

• Infusion Reactions [see Warnings and Precautions]
•  Exacerbation of Inflammatory Bowel Disease 

[see Warnings and Precautions]
• Hyperglycemia [see Warnings and Precautions]

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.
The safety of TEPEZZA was evaluated in two randomized, 
double-masked, placebo-controlled clinical studies 
(Study 1 [NCT:01868997] and Study 2 [NCT:03298867]) 
consisting of 170 patients with Thyroid Eye Disease (84 
received TEPEZZA and 86 received placebo). Patients 
were treated with TEPEZZA (10 mg/kg for first infusion and 
20 mg/kg for the remaining 7 infusions) or placebo given 
as an intravenous infusion every 3 weeks for a total of 8 
infusions. The majority of patients completed 8 infusions 
(89% of TEPEZZA patients and 93% of placebo patients).
The most common adverse reactions (≥5%) that occurred 
at greater incidence in the TEPEZZA group than in the 
control group during the treatment period of Studies 1 
and 2 are summarized in Table 1.

Table 1. Adverse Reactions Occurring in 5% or More of 
Patients Treated with TEPEZZA and Greater Incidence 
than Placebo

a - Fatigue includes asthenia
b - Hyperglycemia includes blood glucose increase 
c - Hearing impairment (includes deafness, eustachian 
tube dysfunction, hyperacusis, hypoacusis and autophony)
Immunogenicity
As with all therapeutic proteins, there is potential for 
immunogenicity. The detection of antibody formation is highly 
dependent on the sensitivity and specificity of the assay.
In a placebo-controlled study with TEPEZZA, 1 of 42 
patients treated with placebo had detectable levels of 
antidrug antibodies in serum. In the same study, none 
of the 41 patients treated with TEPEZZA had detectable 
levels of antidrug antibodies in serum.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary 
Based on findings in animals and its mechanism of action 
inhibiting insulin-like growth factor-1 receptor (IGF-1R), 
TEPEZZA may cause fetal harm when administered to a 
pregnant woman. Adequate and well-controlled studies 
with TEPEZZA have not been conducted in pregnant 
women. There is insufficient data with TEPEZZA use in 
pregnant women to inform any drug associated risks for 
adverse developmental outcomes. In utero teprotumumab 
exposure in cynomolgus monkeys dosed once weekly 
with teprotumumab throughout pregnancy resulted in 
external and skeletal abnormalities. Teprotumumab 
exposure may lead to an increase in fetal loss [see Data]. 
Therefore, TEPEZZA should not be used in pregnancy, 
and appropriate forms of contraception should be 
implemented prior to initiation, during treatment and for  
6 months following the last dose of TEPEZZA. 
If the patient becomes pregnant during treatment, 
TEPEZZA should be discontinued and the patient advised 
of the potential risk to the fetus.
The background rate of major birth defects and miscarriage 
is unknown for the indicated population. In the U.S. 
general population, the estimated background risks of 
major birth defects and miscarriage in clinically recognized 
pregnancies are 2-4% and 15-20%, respectively.
Data
Animal Data 
In an abridged pilot embryofetal development study, seven 
pregnant cynomolgus monkeys were dosed intravenously 
at one dose level of teprotumumab, 75 mg/kg (2.8-fold 
the maximum recommended human dose [MRHD] based 
on AUC) once weekly from gestation day 20 through the 
end of gestation. The incidence of abortion was higher for 
the teprotumumab treated group compared to the control 
group. Teprotumumab caused decreased fetal growth 
during pregnancy, decreased fetal size and weight at 
caesarean section, decreased placental weight and size, 
and decreased amniotic fluid volume. Multiple external 
and skeletal abnormalities were observed in each 
exposed fetus, including: misshapen cranium, closely set 
eyes, micrognathia, pointing and narrowing of the nose, 
and ossification abnormalities of skull bones, sternebrae, 
carpals, tarsals and teeth. The test dose, 75 mg/kg of 

teprotumumab, was the maternal no observed adverse 
effect level (NOAEL).
Based on mechanism of action inhibiting IGF-1R, 
postnatal exposure to teprotumumab may cause harm.
Lactation 
Risk Summary 
There is no information regarding the presence of 
TEPEZZA in human milk, the effects on the breastfed 
infant or the effects on milk production.
Females and Males of Reproductive Potential 
Contraception
Females 
Based on its mechanism of action inhibiting IGF-1R, 
TEPEZZA may cause fetal harm when administered to 
a pregnant woman (see Use in Specific Populations). 
Advise females of reproductive potential to use effective 
contraception prior to initiation, during treatment with 
TEPEZZA and for 6 months after the last dose of TEPEZZA.
Pediatric Use
Safety and effectiveness have not been established in 
pediatric patients. 
Geriatric Use
Of the 171 patients in the two randomized trials, 15% 
were 65 years of age or older; the number of patients  
65 years or older was similar between treatment groups. 
No overall differences in efficacy or safety were observed 
between patients 65 years or older and younger patients 
(less than 65 years of age).

OVERDOSAGE 
No information is available for patients who have received 
an overdosage.

PATIENT COUNSELING INFORMATION
Embryo-Fetal Toxicity
Advise females of reproductive potential that TEPEZZA 
can cause harm to a fetus and to inform their healthcare 
provider of a known or suspected pregnancy. 
Educate and counsel females of reproductive potential 
about the need to use effective contraception prior  
to initiation, during treatment with TEPEZZA and for  
6 months after the last dose of TEPEZZA.
Infusion-Related Reactions
Advise patients that TEPEZZA may cause infusion 
reactions that can occur at any time. Instruct patients to 
recognize the signs and symptoms of infusion reaction 
and to contact their healthcare provider immediately for 
signs or symptoms of potential infusion-related reactions.
Exacerbation of Inflammatory Bowel Disease
Advise patients on the risk of inflammatory bowel disease 
(IBD) and to seek medical advice immediately if they 
experience diarrhea, with or without blood or rectal 
bleeding, associated with abdominal pain or cramping/
colic, urgency, tenesmus or incontinence.
Hyperglycemia
Advise patients on the risk of hyperglycemia and,  
if diabetic, discuss with healthcare provider to  
adjust glycemic control medications as appropriate. 
Encourage compliance with glycemic control.
Manufactured by: 
Horizon Therapeutics Ireland DAC 
Dublin, Ireland
U.S. License No. 2022
Distributed by:
Horizon Therapeutics USA, Inc.
Lake Forest, IL 60045
TEPEZZA and the HORIZON logo are trademarks owned 
by or licensed to Horizon.
© 2020 Horizon Therapeutics plc L-TEP-00018 03/20

For injection, for intravenous use

Brief Summary - Please see the TEPEZZA package 
insert for full prescribing information.

Adverse 
Reactions

TEPEZZA 
N=84 
N (%)

Placebo 
N=86 
N (%)

Muscle spasms 21 (25%) 6 (7%)
Nausea 14 (17%) 8 (9%)
Alopecia 11 (13%) 7 (8%)
Diarrhea 10 (12%) 7 (8%)
Fatiguea 10 (12%) 6 (7%)
Hyperglycemiab 8 (10%) 1 (1%)
Hearing impairmentc 8 (10%) 0
Dysgeusia 7 (8%) 0
Headache 7 (8%) 6 (7%)
Dry skin 7 (8%) 0

S:9"

S:11"

T:10.5"

T:13"

P-TEP-00887-B_Campaign_JA_Update_Queen_Size_M4FR.indd   2P-TEP-00887-B_Campaign_JA_Update_Queen_Size_M4FR.indd   2 7/23/21   2:34 PM7/23/21   2:34 PM



23OphthalmologyTimes.com NOvember 1, 2021 

imaging

How to image choroidal  
nevi the smart way
New methods can ensure effective treatment, control of tumor

By Lynda Charters; 
Reviewed by Carol L. Shields, MD

Assessing choroidal nevi has changed with 
evolving imaging technologies, according to 
Carol L. Shields, MD, chief of Ocular Oncology 
Service at Wills Eye Hospital in Philadelphia, 
Pennsylvania.

“In the past,” she said, “clinicians judged the 
risk factors for choroidal nevi using clinical 
judgment. Clinicians now judge those risk 
factors using imaging modalities.” 

Doing it the old way had the potential to miss 
an early opportunity to begin treatment and 
control the tumor. 

Shields discussed a number of considerations 
when faced with this clinical scenario.

Statement: 
Imaging helps identify choroidal nevi with 
risk factors for growth to melanoma. 

This statement is based on a study of 3806 
cases of choroidal nevi that transformed to 
melanoma in 2355 of the cases.1 In this study, 
imaging was performed in all cases and used to 
calculate the risk factors. The conversion rates 
increased with age—1% at 1 year, 6% at 5 years, 
and 14% at 10 years. 

Six factors were found to be highly signif-
icant in the conversion process: thickness 
greater than 2 mm, subretinal fluid, orange 
pigment, visual acuity loss, melanoma hollow, 
and diameter greater than 5 mm, the most 
important of which were the first 3. 

Statement: 
The mnemonic. To Find Small Ocular Melano-
ma, Doing IMaging lists the risk factors: Thick-
ness on ultrasound, Fluid on optical coherence 
tomography (OCT), Symptoms on Snellen vi-
sion loss, Orange pigment on Autofluorescence, 

Melanoma hollow on ultrasound, and DiaMeter 
exceeding 5 mm on photographs. 

Statement: 
Outcomes differ based on various 
combinations of risk factors. 

The risk depends on the number and the 
combination of risk factors, Shields stated. 
She explained that, within 5 years, with no 
factors the risk is 1% for growth, 11% for 1 
factor, 22% for 2 factors, 34% for 3 factors, 
and 51% for 4 factors.2 

For example, she said, in cases with 
lesions under 2 mm thick and the 3 greatest 
risk factors, the patient has a 34% risk of 
growth at 5 years; in cases with a lesion less 
than 2 mm thick but 5 risk factors, there is a 
55% risk of growth at 5 years.

Analysis of 60 combinations of the risk 
factors resulted in the construction of heat 
maps that pinpointed the high- and low-risk 
combinations, data that are important for 
artificial intelligence. Thickness, fluid, and 
orange pigment were the greatest risk factors. 

Statement: 
The thickness of a choroidal nevus matters. 

This statement resulted from a study of 
conversion to melanoma in 2355 cases based 
on thickness increments.3 The investigators 
evaluated the 5-year rates of growth for nevi of 
1 mm or less, 1 to 2 mm, and 2 to 3 mm. 

The results showed that the respective rates 
of growth were 0.8%, 2.3%, and 25.0%; the last 
is the important cutoff point at which the risk 
escalates, Shields reported.

Statement: 
The rate of transformation of nevi to mela-
noma is the same for different races. 

This finding was based on a study based 

on the races of 3334 consecutive patients.4 
The key findings of this study were that older 
Whites at presentation, greater female sex 
predilection, and more history of previous 
skin melanoma. 

However, Shields reported, the rate of 
growth was approximately the same in 
Whites versus non-Whites (2% vs 3%). This 
was true despite slight differences in the 
features at presentation.

Knowing all of this information and being 
able to share it with patients presenting with 
a nevus or tumor may facilitate earlier treat-
ment than might occur if patients were only 
observed for extended periods, Shields said. 

Carol L. Shields, MD
E: carolshields@gmail.com
This article is adapted from Shields’ presentation at 
the Women In Ophthalmology Summer Symposium, 
August 26-29, 2021, Amelia Island, Florida. She has 
no financial interest in this subject matter. 
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By Lynda Charters; 
Reviewed by Eun Young (Alice) Choi, MD

Robotically aligned optical coherence to-
mography (RA-OCT) can provide high-quality 
volumetric retinal and optic nerve images of 
patients in the emergency department (ED), 
the findings of which correlated well with the 
clinical examinations, according to pilot study 
results presented at the Women in Ophthalmol-
ogy 2021 Summer Symposium.

This technology has the potential to be useful 
in telemedicine, according to Eun Young (Alice) 

Choi, MD, and Anthony Kuo, MD, senior author 
and associate professor of ophthalmology at 
Duke University School of Medicine in Durham, 
North Carolina. 

Patients who present to the ED with ocular 
injuries may need to undergo a fundus exam-
ination, but there are scenarios in which that 
need may not be met for various reasons. For 
example, using RA-OCT may meet that need in 
remote areas.  

In a pilot study, Choi and her colleagues 
tested the ability of RA-OCT to obtain remote 
fundus imaging of patients who presented to 

the Duke University ED with ocular complaints.  
Six patients (3 men, 3 women; age range, 

24-84 years) were recruited for the study over 
the course of 6 nonconsecutive days. Patients 
who presented with penetrating ocular trauma 
or loss of blood were excluded. 

The swept-source OCT machine provided 
a 32° field of view of the retina, including 
the fovea and optic nerve head. Rectangular 
volumes and full-width B-scans were acquired 
in triplicate. Thickness maps were generated 
with semiautomatic segmentation of selected 
volumes. 

Robotically aligned OCT has 
potential for use in telemedicine
Pilot study tests the technology to obtain remote fundus imaging of patients

IMAGING ROOM

Separated by ~25 feet

OPERATOR ROOM

A. The set is 
separated by 25 feet.  
B. The images are 
high quality.
(Images courtesy of 
Alice Choi, MD)
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Distinguishing Bardet-Biedl 
syndrome from nonsyndromic 
inherited retinal diseases
Widefield fundus autofluorescence detects subtle 
findings, resulting in better outcomes

By Lynda Charters

Widefield fundus autofluorescence (FAF) can 
be very useful for confirming the diagnoses of 
rare disorders. Bardet-Biedl syndrome (BBS) is 
a disorder in which the affected patients can 
be obese and have hypogonadotropic hypogo-
nadism, polydactylism, developmental delay, 
genitourinary abnormalities, renal disease, 
and retinal degeneration. 

Kimberly Stepien, MD, associate professor 
of ophthalmology in the Department of Oph-
thalmology and Visual Sciences at the Uni-
versity of Wisconsin-Madison, explained that 
patients with BBS can often receive a misdi-
agnosis of a nonsyndromic disease, such as 
retinitis pigmentosa, despite having potential-
ly life-threatening syndromic findings. These 
misdiagnoses can result in delayed screening 
for systemic problems. The retinas in patients 
with BBS can have findings that appear simi-
lar to those in patients with retinitis pigmen-
tosa, such as classic bone spicules. However, 
more subtle retinal degenerative changes can 
be missed during a clinical examination.

“Widefield FAF can highlight peripheral 
degeneration and macular atrophy,” she said. 

BBS study
Stepien and colleagues reviewed the charts of 
9 patients aged 18 to 65 years with genetically 
confirmed BBS for the medical and ocular 
histories, findings from the clinical examina-
tions, and ocular imaging, including widefield 
Optos color fundus photos, FAF, and spectral 
domain optical coherence tomography. 

The investigation found that before BBS 
was diagnosed, two-thirds of patients (6 of 9) 

received a diagnosis of a nonsyndromic in-
herited retinal disease despite the presence of 
systemic abnormalities and/or family histories 
that suggested a syndromic disease. 

The examination of the 6 patients with a 
misdiagnoses showed only subtle peripheral 
pigment changes. 

Widefield FAF showed varying patterns of 
speckled hypo-FAF in the periphery of all 
patients with BBS. In addition, macular ab-
normalities (ie, macular atrophy and bull’s-eye 
maculopathy) were seen in all patients and 
were highlighted by variable FAF changes, 
Stepien reported.

The investigators concluded, “Patients with 
BBS are often misdiagnosed with nonsyndrom-
ic disease despite having potentially life-threat-
ening syndromic findings. 

Along with detailed medical and family 
histories, specific imaging findings on wide-
field FAF can aid in the diagnosis of BBS in 
adult patients with suspected inherited retinal 
diseases by better delineating macular de-
generation patterns and unearthing extensive 
peripheral hypo-FAF changes when clinical 
examinations findings are subtle.” 

Kimberly Stepien, MD
E:  kstepien@wisc.edu
This article is adapted from Stepien’s presentation 
at the Women in Ophthalmology 2021 Summer Sym-
posium. She has no financial interest to disclose. 

The ophthalmology resident on 
call evaluated the patients and doc-
umented the imaging findings and 
diagnosis. 

The clinician who operated the 
RA-OCT during imaging of 2 patients 
was positioned behind a Plexiglas 
barrier 6 feet away from the patients. 
Another 4 patients underwent 
imaging while the operator was in a 
separate room that was connected 
remotely to the RA-OCT via a local 
network. 

A trained reader who was masked 
to the examination reviewed the OCT 
images, according to Choi.

The investigators reported that the 
images they obtained were of high 
quality and agreed with the clinical 
examinations. The documented 
pathologies included drusen and ret-
inal thinning. In cases in which the 
retinal appeared normal, soft drusen 
were seen on OCT images. 

Although the pathologies imaged 
in the pilot study were limited to 
findings in only a few patients, Choi 
envisions a future for RA-OCT in 
telemedicine.

RA-OCT is an investigational device 
being used under a research proto-
col. The device was developed by 
Joseph Izatt, PhD, of Duke Biomedical 
Engineering; Mark Draelos, MD, PhD, 
of Duke Biomedical Engineering and 
Surgery; and Ryan McNabb, PhD, of 
Duke Ophthalmology. 

Eun Young (Alice) Choi, MD
E: ec281@duke.edu

This article was adapted from 
Dr Choi’s presentation at the 
Women in Ophthalmology 
2021 Summer Symposium, 

August 26-29, 2021, Amelia 
Island, Florida. Choi has no 

financial interest in this subject matter. 

Anthony Kuo, MD
e: anthony.kuo@duke.edu
Kuo has no financial interest in this 
subject matter. 

TAKE-HOME: Widefiled FAF can aid in the 
diagnosis of BBS in adult patients with 
suspected inherited retinal diseases.
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OXERVATE is the fi rst FDA-approved 
pharmacologic treatment that targets the 
root pathogenesis of neurotrophic keratitis (NK)2

In clinical studies, with a single 8-week 
course of therapy:
• Up to 72% of patients with NK achieved complete 

corneal healing*†2

• 80% of patients who achieved complete corneal healing 
remained completely healed at 1 year (REPARO trial)6

OXERVATE is a recombinant human nerve growth factor 
indicated for the treatment of neurotrophic keratitis.

Important Safety Information
WARNINGS AND PRECAUTIONS 
Patients should remove contact lenses before applying OXERVATE 
and wait 15 minutes after instillation of the dose before reinsertion.

ADVERSE REACTIONS 
The most common adverse reaction in clinical trials that occurred 
more frequently with OXERVATE was eye pain (16% of patients). 
Other adverse reactions included corneal deposits, foreign body 
sensation, ocular hyperemia, ocular infl ammation, and increase 
in tears (1%-10% of patients).

Please see additional Important Safety Information on 
accompanying page and full Prescribing Information, including 
patient information, at OXERVATE.com/prescribing-information.

You may report side effects to FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. You may also report side effects 
to Dompé at 1-833-366-7387 or Usmedinfo@dompe.com.

Cenegermin-bkbj, the active ingredient in FDA-approved 
OXERVATE, is structurally identical to the human nerve 
growth factor (NGF) protein made in ocular tissues.3

Endogenous NGF is a protein involved in the differentiation 
and maintenance of neurons and is believed to support corneal 
integrity through three mechanisms (in preclinical models): 
corneal innervation, tear secretion, and epithelial cell growth.3-5

Neurotrophic keratitis 
is a degenerative disease 
that warrants immediate 
attention1

References: 1. Sacchetti M, Lambiase A. Diagnosis and management of neurotrophic keratitis. Clin Ophthalmol. 2014;8:571-579. 2. OXERVATE 
(cenegermin-bkbj) ophthalmic solution 0.002% (20 mcg/mL) [US package insert]. Boston, MA: Dompé U.S. Inc.; 2019. 3. Voelker R. New drug treats 
rare, debilitating neurotrophic keratitis. JAMA. 2018;320:1309. 4. Mastropasqua L, Massaro-Giordano G, Nubile M, Sacchetti M. Understanding the 
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and no persistent staining in the rest of the cornea after 8 weeks of OXERVATE treatment.2
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Brief Summary of Safety 
Consult the full Prescribing Information for complete  
product information.

INDICATIONS AND USAGE 
OXERVATE™ (cenegermin-bkbj) ophthalmic solution 0.002% 
is indicated for the treatment of neurotrophic keratitis. 

DOSAGE AND ADMINISTRATION 
Contact lenses should be removed before applying 
OXERVATE and may be reinserted 15 minutes after 
administration. 
If a dose is missed, treatment should be continued as 
normal, at the next scheduled administration. 
If more than one topical ophthalmic product is being used, 
administer the eye drops at least 15 minutes apart to avoid 
diluting products. Administer OXERVATE 15 minutes prior  
to using any eye ointment, gel or other viscous eye drops. 
Recommended Dosage and Dose Administration 
Instill one drop of OXERVATE in the affected eye(s), 6 times 
a day at 2-hour intervals for eight weeks.

ADVERSE REACTIONS
Clinical Studies Experience Because clinical studies are 
conducted under widely varying conditions, adverse reaction 
rates observed in the clinical studies of a drug cannot be 
directly compared to rates in the clinical studies of another 
drug and may not reflect the rates observed in practice.
In two clinical trials of patients with neurotrophic keratitis, 
a total of 101 patients received cenegermin-bkbj eye 
drops at 20 mcg/mL at a frequency of 6 times daily in the 
affected eye(s) for a duration of 8 weeks. The mean age of 
the population was 61 to 65 years of age (18 to 95). The 
majority of the treated patients were female (61%). The most 
common adverse reaction was eye pain following instillation 
which was reported in approximately 16% of patients. Other 
adverse reactions occurring in 1-10% of OXERVATE patients 
and more frequently than in the vehicle-treated patients 
included corneal deposits, foreign body sensation, ocular 
hyperemia, ocular inflammation and tearing.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary There are no data from the use of OXERVATE 
in pregnant women to inform any drug associated risks.
Administration of cenegermin-bkbj to pregnant rats or 
rabbits during the period of organogenesis did not produce 
adverse fetal effects at clinically relevant doses. In a 
pre- and postnatal development study, administration of 
cenegermin-bkbj to pregnant rats throughout gestation and 
lactation did not produce adverse effects in offspring at 
clinically relevant doses.
Animal Data
In embryofetal development studies, daily subcutaneous 
administration of cenegermin-bkbj to pregnant rats and 
rabbits throughout the period of organogenesis produced 
a slight increase in post-implantation loss at doses greater 
than or equal to 42 mcg/kg/day (267 times the MRHOD). 
A no observed adverse effect level (NOAEL) was not 
established for post-implantation loss in either species.  

In rats, hydrocephaly and ureter anomalies were each 
observed in one fetus at 267 mcg/kg/day (1709 times 
the MRHOD). In rabbits, cardiovascular malformations, 
including ventricular and atrial septal defects, enlarged 
heart and aortic arch dilation were each observed in one 
fetus at 83 mcg/kg/day (534 times the MRHOD). No fetal 
malformations were observed in rats and rabbits at doses 
of 133 mcg/kg/day and 42 mcg/kg/day, respectively. In a 
pre- and postnatal development study, daily subcutaneous 
administration of cenegermin-bkbj to pregnant rats during 
the period of organogenesis and lactation did not affect 
parturition and was not associated with adverse toxicity in 
offspring at doses up to 267 mcg/kg/day. In parental rats 
and rabbits, an immunogenic response to cenegermin-bkbj 
was observed. Given that cenegermin-bkbj is a heterologous 
protein in animals, this response may not be relevant to 
humans.
Lactation 
There are no data on the presence of OXERVATE in human 
milk, the effects on breastfed infant, or the effects on milk 
production. The developmental and health benefits of 
breastfeeding should be considered, along with the mother’s 
clinical need for OXERVATE, and any potential adverse 
effects on the breastfed infant from OXERVATE. 
Pediatric Use 
The safety and effectiveness of OXERVATE have been 
established in the pediatric population. Use of OXERVATE in 
this population is supported by evidence from adequate and 
well-controlled trials of OXERVATE in adults with additional 
safety data in pediatric patients from 2 years of age and 
older [see Clinical Studies (14)]. 
Geriatric Use 
Of the total number of subjects in clinical studies of 
OXERVATE, 43.5 % were 65 years old and over. No overall 
differences in safety or effectiveness were observed 
between elderly and younger adult patients.

NONCLINICAL TOXICOLOGY
Carcinogenesis and Mutagenesis Animal studies have  
not been conducted to determine the carcinogenic  
and mutagenic potential of cenegermin-bkbj. 
Impairment of fertility Daily subcutaneous administration  
of cenegermin-bkbj to male and female rats for at least  
14 days prior to mating, and at least 18 days post-coitum 
had no effect on fertility parameters in male or female 
rats at doses up to 267 mcg/kg/day (1709 times the 
MRHOD). In general toxicology studies, subcutaneous and 
ocular administration of cenegermin-bkbj in females was 
associated with ovarian findings including persistent estrus, 
ovarian follicular cysts, atrophy/reduction of corpora lutea, 
and changes in ovarian weight at doses greater than or 
equal to 19 mcg/kg/day (119 times the MRHOD).
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By Carmen Bilbao, MSc,  
and David P. Piñero, PhD; 
Special to Ophthalmology Times®

Neurodevelopmental disorders (NDDs) are 
characterized by early-onset deficits of vari-
able severity in personal, social, academic, 
or occupational functioning, as defined in the 
Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5).1 Develop-
mental deficits may vary from very specific 
limitations of learning or control of executive 
functions to global impairments of social skills 
or intelligence.2

Alterations in ocular movements and a large 
variety of visual problems have been associ-
ated with certain types of NDDs in children, 
which has lent support to the idea that the 
NDDs represent an etiological factor.3-12 Spe-
cifically, different types of accommodative, 
binocular, and oculomotor alterations have 
been reported in dyslexia, attention deficit/
hyperactivity disorder (ADHD), and develop-
mental coordination disorder (DCD).

Investigations carried out to date only 
suggest the potential for visual problems to be 
a comorbidity in these conditions, so it cannot 
be concluded that these alterations are causal 
factors. Indeed, one hypothesis proposes that 
the concept of dorsal stream vulnerability 
can be used to explain a cluster of problems 
that are common to many NDDs, including 
poor motion sensitivity, visuomotor spatial 
integration for planning actions, attention, and 
number skills.13,14

To attempt to shed more light on the link 
between visual problems and NDDs, we 
recently conducted a clinical study to analyze 
the distribution of oculomotor and visual alter-
ations, defined according to standard clinical 
tests in children with dyslexia, ADHD, and 

DCD (3 of the more common NDDs that can be 
examined easily in clinical practice). We com-
pared the distribution with that obtained in 
healthy children without ocular pathology but 
with and without oculomotor anomalies.15,16

Our research
We evaluated a total of 69 children (6 to 13 
years old) in a prospective, nonrandomized 
comparative study, conducted at the Child 
Development Unit of the Alto Aragón Poly-
clinic in Huesca, Spain. All children were 
evaluated by an optometrist, an ophthalmolo-
gist, a speech therapist, a psychologist, and a 
neuropediatrician.

Among the children recruited for the study, 
3 groups were clearly differentiated. These 
included a control group; healthy children 
with oculomotor abnormalities; and children 
with an NDD diagnosis. No comorbidity of 
NDD was present in any case.

A complete visual examination was con-
ducted, including the measurement of uncor-
rected and corrected distance visual acuity; 
manifest and cycloplegic refraction; a cover 
test; a Maddox rod test; the measurement of 
near point of convergence (NPC); distance and 
near stereopsis; a Worth Four Dot Test; fusion-
al vergence measurement; monocular and 
binocular accommodative facility; amplitude 
of accommodation; accommodative response 
at 40 cm (monocular estimation method); and 
a subjective evaluation of oculomotricity with 
the Northeastern State University College of 
Optometry (NSUCO) oculomotor test and the 
developmental eye movement (DEM) test.

An objective evaluation of oculomotricity 
was carried out with the eye tracker Tobii EyeX 
(Tobii) and Clinical Eye Tracker software (Thom-
son Software Solutions) in a subsample of 15 
healthy children and 17 children with NDDs.

Our results
We found significantly worse near stereopsis 
in children with NDDs compared with healthy 
children (60.1 ± 71.2 vs 30.7 ± 23.9 in; P < 
.001) and in those with oculomotor abnormal-
ities but without NDDs (60.1 ± 71.2 vs 30.8 
± 18.9 in; P = .001). Likewise, a significantly 
lower amplitude of accommodation was found 
in children with NDDs compared with healthy 
children in both the right eye (11.4 ± 2.8 vs 9.0 
± 2.0 D; P = .001) and the left eye (10.1 ± 2.8 
vs 9.2 ± 1.9 D; P < .001).

No statistically significant differences be-
tween the groups were found in the measure-
ment of near and distance phoria (P ≥ .557), 
NPC (P = .700), and fusional vergences (P ≥ 
.059). According to standard criteria, no sta-
tistically significant differences were present 
among the groups in the number of cases with 
binocular or accommodative disorders (P ≥ 
.471).

The comparison between the 3 types of 
NDDs included revealed the presence of a sig-
nificantly lower amplitude of accommodation 
in children with DCD compared with those with 
dyslexia. Furthermore, less exophoria at near 
was present in children with dyslexia com-
pared with children with ADHD  
(P = .018) and DCD (P = .054).

Concerning oculomotricity, significantly 
impaired scores were found with the subjective 
test (NSUCO and DEM tests) in children with 
NDDs compared with healthy children (P < 
.001), with no significant differences between 
children with oculomotor abnormalities but 
without NDDs and children with NDDs (P ≥ 
.063). Regarding eye tracking analyses, we 
found a significantly higher number of hypo-
metric saccades in children with NDDs com-
pared with healthy children (P ≤ .044).

A complete visual examination was conduct-

Link between neurodevelopmental 
disorders, visual problems studied
Youth show altered ocular movements, reduced amplitude of accommodation
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ed, including measurement of uncorrected and 
corrected distance visual acuity; manifest and 
cycloplegic refraction; cover test; Maddox rod 
test; measurement of near point of convergence 
(NPC); distance and near stereopsis; four-dot 
Worth test; fusional vergence measurement; 
monocular and binocular accommodative facil-
ity; amplitude of accommodation; accommoda-
tive response at 40 cm (monocular estimation 
method); and subjective evaluation of oculo-
motricity with Northeastern State University 
College of Optometry’s Oculomotor (NSUCO) 
and developmental eye movement (DEM) test.

An evaluation of oculomotricity was carried 
out with the Eye Tracker Tobii Eye X (Tobii) 
and the Clinical Eye Tracker software (Thom-
son Software Solutions) in a subsample of 15 
healthy children and 17 children with NDDs.

Likewise, we found a significantly higher per-
centage of regressions in the group of children 
with NDDs when a time interval of presentation 
between stimuli of 1 second was used (P = .012). 
Significant correlations were found between 
different NSUCO scores and percentage of re-
gressions, number of saccades completed, and 
number of hypometric saccades.

Conclusions
Children with dyslexia, ADHD, and DCD show 
an altered oculomotor pattern and a more re-
duced amplitude of accommodation; however, 
this is not always compatible with the diagnos-
tic criteria of an accommodative insufficiency. 
Accommodative and binocular vision problems 
are not always present in these children and so 
cannot be considered an etiological factor.
Hypometric saccades and regressions are com-
monly present in children with NDDs. How-
ever, oculomotor anomalies can be present in 
children with and without NDDs, and therefore 
they do not seem to be a good diagnostic criteri-
on of these complex types of disorders.

Future research should be focused on the 
analysis of the impact of oculomotor alterations 
associated with NDDs and how complementary 
binocular and accommodative anomalies affect 
the child’s development. This is critical because 
it will help define a standardized scientif-
ic-based approach for the treatment of visual 
and oculomotor problems in children with 
NDDs. This, in turn, will help prevent exposure 

to pseudotherapies and treatments based on 
visual approaches that are not useful. 
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gene therapy

EYS gene complexity key to 
treatment of retinitis pigmentosa 
Investigators believe therapy could be an option for other retinopathies

By Lynda Charters 

Mutations in the Eyes shut homolog (EYS) gene 
are the primary causes of retinitis pigmentosa 
(RP). RP25, a severe form of autosomal recessive 
RP, is seen in all ethnic groups with prevalence 
rates ranging from 5% to 33%, and patients 
who are affected early in life have no therapeu-
tic recourse. 

Francisco Diaz-Corrales, MD, PhD, Andalu-
sian Center for Molecular Biology and Regener-
ative Medicine, Seville, Spain, and colleagues 
reviewed the knowledge about the effect of the 
EYS mutations and potential treatments.1

Learning about autosomal recessive RP’s 
molecular mechanism has been hampered by 
the absence of a specific animal model for this 
human inherited retinal disease. Information 
about the protein’s cellular location and mo-
lecular features in different vertebrate animal 
models has provided some insight into the 
protein’s possible roles in the human retina.

Some things that are known is that the gene 
is the largest one in the human eye and extends 
for 2 Mb of genomic DNA in chromosome 6 
(6q12.1-6q15). Studies disagree about the size 
of the EYS gene,2,3 but both reported the gene 
is preferentially and abundantly expressed in 
human retina with minor expression in other 
tissues. 

The size makes studying the gene difficult, 
Diaz-Corrales explained.

According to Diaz-Corrales, that difficulty 
arises from the complexity of the gene, which 
is divided into two distinct halves of the full-
length EYS protein that likely have different 
roles and interactors. 

“Shorter isoforms with just the epithelial 
growth factor (EGF)-rich or the Laminin G-rich 
sections will probably have particular local-
izations and functions, which will be relevant 

for analyzing and predicting the phenotypic 
impact of genetic variants,” Diaz-Corrales 
explained.

Clinical manifestations of RP25
Affected patients generally begin to lose vision 
in the second and third decades of life; an early 
manifestation is night blindness and progres-
sive constriction of visual fields. At a relatively 
young age, subcapsular cataracts can develop. 
The central vision generally is preserved until 
late in life.

Initially, fundus images show bone spicule 
pigmentation, pallor of the optic disc, retinal 
vessel attenuation, and a reduced or non-detect-
able electroretinogram response under scotopic 
and photopic conditions. With progression,  
thinning of the macula occurs. Fundus autoflu-
orescence is helpful for determine the disease’s 
extent and diagnosis in cases with atypical 
presentation. In early-stage RP25, the peripher-
al ellipsoid zone is less visible, and the ellipsoid 
zone edge approximates the visual field along 
with disease progression.

Variability in mutations
Numerous mutations have been reported for 
EYS that include insertion, deletion, non-
sense or missense substitution and splice site 
mutations, and these are manifested differ-
ently in different cohorts. However, truncating 
mutations lead to premature stop codons that 
remove laminin or epithelial growth factor 
domains, including frameshift and nonsense 
mutations.

Diaz-Corrales explained that because of the 
great variability in the severity of missense 
mutations and the lack of hotspots in EYS, 
identifying genotype–phenotype relationships 
is challenging. In addition, the full-length pro-
tein structure is divided into two distinct halves, 

as mentioned previously. 
At 1 end is an N-terminal with a signal pep-

tide followed by a stretch of EGF-like domains 
and a C-terminal rich in Laminin G domains 
interspaced with additional EGF-like domains 
at the other end. Different isoforms have been 
detected in the retina and other tissues. The 
diverse EYS isoforms, with particular domain 
composition and structure, perform specific 
roles depending on time, cellular compartment 
or tissue, complicating the analysis of the effect 
of mutations.

Treatment strategies
These can be gene/mutation-specific and those 
that exert a therapeutic effect apart from the 
genetic defect. 

“Gene therapy can be applied in the early 
stages of degeneration when the retinal cells 
are impaired but the photoreceptor cells can be 
rescued by external genetic material,” he said.

The first gene therapy was approved to treat 
Leber congenital amaurosis caused by a defect 
in the RPE65 gene. However, this approach 
may not work for EYS mutations because of the 
limited loading capacity of the viral vectors that 
hinders large gene delivery. A possible solution 
would be to use a reduced version of the gene 
to fit in the current vectors, i.e., a mini-EYS with 
only essential information to prepare a protein 
to rescue the healthy phenotype. 

Another gene therapy would be to use the 
gene(s) that substitute for EYS function in the 
murine retina and other species in which this 
gene is non-functional/absent once these factors 
are identified. 

Additional methods for retinal delivery of 
transcripts exceeding 5 kb using the success-
ful adeno-associated viral vectors (AAV) are 
theoretically feasible using dual AAV vectors.  
Transgenes approximating the size of the EYS 
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gene therapy

transcript might be divided and 
co-infected in the same cell. 
To reconstitute the full-length 
transgene, possible mechanisms 
are trans-splicing through con-
catemerisation of AAV inverted 
terminal repeasts using donor 
and acceptor splicing sites or 
homologous recombination using 
sequence overlapping. 

The limitations of these strate-
gies depend on the efficiency of 
the specific splicing/DNA recom-
bination events and frequency of 
generation of wrong concatemers. 

A more recent technology 
proposed as a future treatment for 
many disorders caused by a genet-
ic defect is the clustered regularly 
interspaced short palindromic 
repeats (CRISPR) system that edits 
the cell genome. Gene editing is a 
promising option for huge genes, 
because no exogenous gene has to 
be supplied to the diseased cells. 
Instead, their genome will be 
specifically modified to overcome 
the defect and produce a func-
tional version of the protein. This 
technique has been successful in 
some blood cancers, but retinal 
evaluation remains preclinical. 

Cell replacement is another op-
tion that may work for advanced 
retinal dystrophy to regenerate 
damaged cells. The cell sources 
can be either ocular-derived reti-
nal progenitor cells or cells differ-
entiated in vitro from embryonic 
stem cells or induced pluripotent 
stem cells. 

For very advanced RP cases, 
prosthetics are another option. 
An electronic retinal implant, i.e., 
the Argus II epiretinal implant 
(Second Sight Medical Products), 
can provide artificial vision. This 
artificial vision can help some 
blind people to gain navigation 
autonomy after rehabilitation and 
training. 

A more sophisticated approach 
is optogenetics, in which surviv-
ing retinal cells that are non-pho-
tosensitive are transformed to 
be light-sensitive via genetic 
modification. 

Promising experimental results 
have been observed but clinical 
trials are needed. In Europe, the 
ongoing PIONEER phase I/IIa clin-
ical trial (NCT03326336) combines 
optogenetics directed to remain-
ing retinal ganglion cells using a 
light-amplification device.

Finally, intervening in the neu-
rodegenerative process induced 
by RP is another possibility. 
Neuroprotection can extend pho-
toreceptor life, delay the disease 
course, and increase the possible 
success of gene/cell therapy. 

According to Diaz-Corrales, 
intrinsic difficulties associated 
with the study of EYS-retinopathy 
include the size of the gene and 
the absence of a mouse or rat 
animal model of the disease. 

Francisco Diaz-Corrales,  
MD, PhD
E: francisco.diaz@cabimer.es
Diaz-Corrales has no financial disclo-
sures related to this content. 
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Investigators use gene therapy 
treatment of Fuchs in animal models
Successful treatment of disease offers hope for patients with inherited disease

By Lynda Charters

Fuchs endothelial corneal dystrophy is a 
progressive inherited condition that ultimately 
results in corneal edema and loss of vision. Up 
to now, treatment of patients with advanced 
disease involves corneal transplantation sur-
gery. However, gene therapy may be a future 
option for these patients. 

A team of investigators led by Hironori 
Uehara, MD, from the Phil and Penny Knight 
Campus for Accelerating Scientific Impact, 
University of Oregon, Eugene, and colleagues 
reported that CRISPR/cas9 prevented the 
disease in a mouse model.  

The investigators reported their findings  
in eLife.1

The problem in Fuchs’ dystrophy lies in a 
missense mutation in the collagen type VIII 
alpha 2 chain (COL8A2) gene that leads to 
early-onset disease and progressive loss of 
vision resulting from edema and death of the 
corneal endothelial cells. Other mutations also 
are associated with Fuchs dystrophy, but the 
COL8A2 missense mutant mouse model is the 
only one successfully created that has the key 
features of the disease. 

Fuchs’ dystrophy treatment strategy
In this mouse model, the investigators used 
a guide RNA targeting the start codon of the 
COL8A2 gene by non-homologous end-joint 
repair through CRISPR/Cas9. This approach 
blocked the gene expression at the translation-
al level. 

The strategy of targeting the start codon is 
sufficient for blocking gene expression at the 
translational level, which seemed a more di-
rect approach than addressing targets farther 
downstream. 

“The farther one targets downstream from 

the start codon, the greater the risk of mis-
sense mutations that result in viable mutant 
proteins with unknown activity. By targeting 
inside or near the start codon, this risk is mini-
mized,” they explained. 

Primary study outcome
“The results showed that intraocular injection 
of a single adenoviral vector achieved efficient 
and restricted delivery of CRISPR/Cas9 to adult 
post-mitotic corneal endothelium, leading to 
in vivo knockdown of the mutant COL8A2 
with long-term preservation of corneal endo-
thelial density, structure, and function in the 
early-onset Fuchs dystrophy mouse model,” 
Uehara reported. 

No adverse sequelae were observed on 
histologic evaluation or electroretinography 
images.  

A major advantage of this gene therapy 
approach of COL8A2 start codon disruption is 
that no surgery is required to prevent vision 
loss in patients with early-onset Fuchs endo-
thelial corneal dystrophy. 

Another consideration is that because this 
treatment restored the phenotype in adult 
post-mitotic cells, the hope is that this method 
may be widely applicable to adult-onset dis-
eases, the authors emphasized, even in tissues 

affected with disorders of nonreproducing cells.
The investigators commented on their results.
“This was the first study to demonstrate func-

tional rescue with Cas9-mediated gene knock-
down using start codon disruption. Future stud-
ies will explore the impact of this approach on 
endothelial and inflammatory gene expression 
using RNA-Seq and whether we can suppress 
activation of the unfolded protein response in 
endothelial cells. 

In addition, prior to clinical development, 
gene therapy approaches will require optimiza-
tion of gRNA and Cas9, understanding long-
term effects, and refinement of the delivery 
strategy. Still, these results strongly suggest that 
our strategy can treat or at least prolong corneal 
endothelial life in early-onset Fuchs dystrophy, 
potentially eliminating the need for transplanta-
tion,” they concluded. 

Hironori Uehara, MD
E: uhironori@gmail.com
Uehara has no financial disclosures 
related to this content. 
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Using handheld ERG to measure 
visual function in glaucoma
Test can objectively detect relative changes in the on and off pathways

By Lynda Charters; 
Reviewed by Yvonne Ou, MD

The retina has many different subtypes of 
ganglion cells that respond to different stimuli. 
For example, some types are more sensitive to 
gradations or contrast, some respond to motion 
or specific directions, or to local edges. 

“When all of that information is put together,” 
Yvonne Ou, MD, explained, “the retina can pro-
cess all the visual information being presented.”

In addition to those subtypes, retinal gan-
glion cells (RGCs) can be classified as on- or 
off-center types. Off RGCs respond to decreases 
in light and on RGCs to increases in light,1 ac-
cording to Ou, who is academic director, Glau-
coma Division, and vice chair for postgraduate 
education in the Department of Ophthalmology 
at University of California San Francisco. 

Experimental glaucoma studies have demon-
strated that preferential damage occurs in the 
off RGCs in loss of synapses, dendritic retrac-
tion, and RGC responses. “We believe that there 
is selective vulnerability of alpha-off-transient 
RGCs in glaucoma, which has been identified in 
mice,” she said.

The next step was to determine what hap-
pens in humans. It seems that the off cells pro-
vide clues to ongoing damage from glaucoma in 
the retina, the so-called canary in the coal mine. 

“Are the on cells the coal miners, ie, very 
hardy and resilient, and less susceptible to 
glaucomatous damage?” she queried, which 
then brought her to the next stage, assessment 
of visual function.

Visual field tests are subjective, uncomfort-
able, and difficult for patients. In addition, 
they require costly equipment. Ou suggested 
that using an objective measurement of the 
visual fields with a handheld electroretinogra-
phy (ERG) device may be a better mousetrap 

for identifying any changes in the on and off 
RGC pathways. 

“The on and off pathways have been ex-
plored with other ERG modalities in glaucoma 
and there is evidence that a flicker stimulus can 
separate the on and off pathways in mice and 
perhaps in nonhuman primates and humans,” 
she said.

Ou recounted a study in which a genetic 
glaucoma murine model had a decreased ERG 
response to a flicker stimulus that was more 
notable at the higher frequencies.2 

“We found this to be especially interesting 
because it suggested that the off pathway is 
more vulnerable,” she said.

A new look at ERG
This technology is not currently standard of 
practice to assess visual function in patients 
with glaucoma because of the need for corneal 
electrodes, the equipment is bulky, and the 
examination is time-consuming. 

When considering the practical application 
of the handheld device in the clinic, Ou and 
colleagues questioned if the handheld ERG can 
objectively detect relative changes in the on 
and off pathways. 

In their study, the investigators tested phot-
opic flash, flicker stimulus, photopic negative 
response, and the sinusoidal custom-written 
wave stimulus, the last of which is a sinusoidal 
wave at varying frequencies ranging from 50 to 
0.3 Hz. The study included 59 eyes in the glau-
coma group and 19 control eyes; the mean par-
ticipant age was 69 years. The demographics 
of both groups were similar. The ERG response 
was measured using the RETeval device (LKC 
Technologies. The participants were presented 
with higher and lower sinusoidal frequency 
stimuli and the data analyzed.

Ou demonstrated the sinusoidal response 

obtained from the controls and patients using 
both 25- and 5-Hz frequency stimuli. She re-
ported that at 25 Hz there was a clear decrease 
in the ERG amplitudes in the glaucoma patients 
compared with the controls. However, at 5 Hz 
no difference was seen between the 2 groups.

“Quantitation of the ERG response as a 
function of the sinusoidal stimulus frequency, 
showed separation between the controls and 
the glaucoma patients especially at the higher 
frequencies,” Ou said. “When we evaluated the 
percent difference from the controls, we saw 
about a 20% to 25% reduction in the higher 
frequencies in the ERG amplitudes.”

When patients were asked their opinions of 
the handheld ERG test compared with the stan-
dard visual field test, 55% of patients reported 
no discomfort performing the test compared 
with 27% of patients who reported no discom-
fort with the visual field test.

“When evaluating the on and off pathways 
using a novel stimulus and a handheld ERG de-
vice in patients with glaucoma compared with 
controls, the handheld ERG using a sinusoidal 
stimulus may provide an objective assessment 
that demonstrates greater off pathway suscepti-
bility in glaucoma,” Ou concluded. 

Yvonne Ou, MD
E: yvonne.ou@ucsf.edu
This article was adapted from Ou’s presentation at 
the 2021 virtual meeting of the 25th Annual Glauco-
ma Symposium. She has no financial interest in this 
subject matter.
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practice 
management

By Elana Meer, BA; 
Special to Ophthalmology Times®

COVID-19 challenged us to quickly implement 
new models of patient care, new data analytics, 
and greater information sharing. Although elec-
tronic health records (EHRs) have had mixed 
reviews, with a lot of public emphasis on their 
limitations, the high-functioning systems at large insti-
tutions responded with the needed changes, including 
real-time data regarding epidemiology, and supported 
cross-departmental training efforts. 

This end user perspective of EHR innovations suggests 
that EHRs have the power to support patient care during 
a crisis across all subspecialties, with a capacity to 
facilitate clinical decision-making and make rapid, wide-
spread workflow change possible. Although EHRs have 
been touted for their utility in times of crisis ranging 
from natural disasters to civil wars,1 they have not neces-
sarily been assessed for their ability to accommodate the 
rapid change necessary to facilitate decision-making in a 
health crisis.2 

The Health Information Technology for Economic and 
Clinical Health Act of 2009 provided incentive for the de-
ployment of EHRs with the aim of improving health care 
quality, safety, and efficiency. Coming on the heels of that 
massive expansion of EHRs in US health care, COVID-19 
represents an unprecedented test of the flexibility and 
utility of EHRs, with the potential to reveal both benefits 
and insufficiencies.  

The public health crisis has motivated rapid innova-
tion of EHRs to meet needs related to data sharing, data 
analysis, care of patients with COVID-19, and care of 
those who could not be seen in traditional settings. At 
our institutions, a diverse team of health care and infor-
mation systems professionals worked for weeks to adapt 
our EHRs to better support patient care.  

Although the severity of COVID-19 infection in some 
patients drew attention to inpatient medicine, the crisis 

profoundly affected ambulatory care. Similarly, 
the EHR affected the ability of ambulatory care 
to react to the crisis. 

In this perspective, we provide an end user 
perspective on the utility of the EHR during 
the COVID-19 crisis. By looking at a diverse 
category of changes made by central med-
ical information teams and applied across 

disciplines—including care updates, telehealth, results 
tracking, patient communications, and data analysis—we 
may see how a high-functioning, shared EHR is capable 
of accommodating rapid change. We also reveal how in 
certain instances, such innovation may be limited by the 
need for specialty-specific commitment to innovation of 
diagnostic tools and treatment modalities to take advan-
tage of EHRs.

The first EHR changes that end users saw were 
focused on testing for COVID-19. Development of new 
order sets for COVID-19 testing proved integral in both 
inpatient and emergency department (ED) settings, with 
unique admission, discharge, and testing order sets. The 
EHR allowed new order sets for COVID-19 testing to be 
implemented quickly and then accommodated fre-
quent changes as the situation evolved. As an example, 
COVID-19 testing was initially coupled with influenza 
testing but later decoupled as the prevalence of influenza 
waned in the population. Rapid changes in guidance 
regarding which patients should be tested were rapidly 
represented within the EHR. 

Results tracking tools made available to end users in-
cluded mechanisms for immediate release of COVID-19 
test results to both patients and providers, addition of 
diagnosis records searchable by the string SARS-CoV-2 
to help identify specific manifestations of the COVID-19 
illness (eg, gastroenteritis due to COVID-19 virus), and 
unique in-basket filters for COVID-19 and respiratory 
tests to help triage results. 

New summary reports were developed to assist 
providers in understanding a patient’s COVID-19– 

Electronic health records 
and COVID-19: Try that 
with your paper chart
Pandemic forces a shift in records handling and retention 

Elana Meer, BA
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related information via quick-access 
buttons. Finally, a diverse set of 
automated and standardized docu-
mentation phrases were developed 
ranging from COVID-19 screening 
questions in the ED to COVID-19 
testing information to notes from 
COVID-19–related encounters. These 
proved essential in standardizing 
documentation both on the front 
lines in the ED and across a variety 
of subspecialties that had to quickly 
adapt to a novel form of health care 
delivery. With broad access to these 
results, care in all environments was 
made safer. 

Patient communication
Updates to patient communication 
proved essential in managing the 
surge of patient messages and calls. 
Documentation tools were created 
with templates to help draft patient 
education materials, patient-initiated 
secure messages, and COVID-19–re-
lated visits. In ambulatory care, the 
EHR facilitated care communication 
around rescheduling, enabling a 
massive effort involving tens of thou-
sands of patients and ensuring they 
were not lost to follow-up or delayed 
in getting care. Providers were able 
to review charts remotely, determine 
the urgency of rescheduled patients, 
and route triage messages to staff. 

Patient instructions were rapidly 
developed and deployed, with 
constant updates and revisions on 
topics ranging from how to use tele-
medicine technology to information 
about COVID-19 (signs, symptoms, 
prevention) to new clinic proce-
dures designed to ensure patient 
and staff safety.

Data sharing
Clinical informaticists and EHR ana-
lysts developed and deployed tools 
supporting the ability to share infor-
mation related to COVID-19 with end 
user clinicians. COVID-19 summary 

reports allowed users to quickly 
review patient data without entering 
patient charts. Enterprise-wide dash-
boards displayed the numbers of 
patients being tested, testing positive 
for COVID-19, and being admitted to 
the hospital. 

Centralized EHR teams and 
research analysts were able to study 
demographic data and identify 
characteristics that were associated 
with a high risk of complications. 
At times, this enabled conversation 
about timeliness of rescheduling 
during the “shut-down” period.

All ambulatory appointments 
were triaged centrally before the 
appointment with rapid status 
updates placed into the EHR, and 
triage calls were performed by a 
third-party vendor, CipherHealth. 
All care providers, inpatient and 
ambulatory, received notification 
of patients who failed the triage 
screen, prompting further assess-
ment before the patient arrived at 
the office and thereby reducing the 
risk of exposure to the virus.

Shift to telemedicine
COVID-19 drove a rapid shift to 
telemedicine, facilitated by modified 
regulatory and payment restrictions 
on synchronous telehealth. Tele-
medicine virtual switchboards were 
developed to facilitate easier video 
visit delivery and better ensure pa-
tient privacy (by preventing patients 
from accidentally joining other 
patients’ video visits). New documen-
tation tools and workflow rules were 
deployed and frequently updated to 
ensure that providers were following 
the latest rules and regulations as 
they were released by payers. Text 
expansion phrases and dot phrases 
for verbal consents, as well as tools 
for patient consent documentation, 
were integrated to accommodate the 
new virtual visits. 

Initial changes made available to 

end users were diverse, ranging from 
result tracking to order sets to docu-
mentation tools (long phrases, tem-
plates) to telemedicine platforms and 
technologies. These changes were all 
meant to facilitate and improve the 
user experience; the billing capture 
and process; the integration of out-
comes, administrative, and research 
activities; and information flow. 

Limitations
Despite the extensive support of 
the EHR system, some specialties 
clearly required more than virtual 
platforms and communication tools. 
Furthermore, institutions themselves 
differed in their ability to take full 
advantage of the EHR platform to 
deliver telehealth. At Penn, the rheu-
matology and ear, nose, and throat 
departments demonstrated great uti-
lization of telehealth platforms, with 
up to 59% and 75% of total visits, 
respectively, conducted virtually. 

Family Medicine and Internal 
Medicine at Penn were able to 
boost telemedicine visits from 0% 
to 30% of total encounters. At Johns 
Hopkins, Family Medicine, Internal 
Medicine, and Dermatology were 
able to achieve a virtual visit volume 
of 90% of total encounters with the 
help of EHR support. Emergency 
payment models reflected the 
change in the payer perspective of 
telehealth and made it financially 
feasible. Continual advances in EHR 
innovation, however, made telemedi-
cine possible at all. 

For certain specialties, the impact 
of EHR progress was more limited, 
not clearly explained by changes in 
reimbursement or EHR implementa-
tion. Ophthalmology demonstrated 
consistently low telemedicine utiliza-
tion across institutions even during 
the height of the pandemic and 
dropped from up to 7% of total visit 
volume to 1% to 2% as COVID-19 re-
strictions started to lift. Although the 
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EHR had the capacity to be the vehicle of 
innovation, specialties such as ophthal-
mology needed further innovation in 
diagnostic tools and testing to realize the 
full power of the remote visits.

Conclusions
The volume of data made available by 
EHRs and the ability to customize them 
to accommodate different workflows 
can represent either a huge challenge 
or a huge opportunity for a health care 
organization.  Regarding COVID-19, we 
believe our institutions fell into the latter 
category. We found the EHR infrastruc-
ture (and all the teams who support it) 
essential to the survival of the health 
system and the safety of patients and 
providers.  

COVID-19 challenged the health care 
system to implement new models of pa-
tient care, new data analytics, and great-
er information sharing. The reputation of 
the EHR as cumbersome and inefficient is 
perhaps undeserved. The high-function-
ing systems and teams at our institutions 
responded with the needed changes, 
including real-time epidemiologic data, 
improvements in information sharing, 
and support of new workflows. 

Based on this end user experience, we 
believe EHRs have the power to support 
patient care during a crisis across all sub-
specialties, with a capacity to facilitate 
clinical decision-making and make rapid, 
widespread workflow change possible. 
Although the EHR has the capacity to 
be the vehicle of innovation, it must be 
matched by dedicated innovation in di-
agnostic tools to enable all specialties to 
capitalize on the advances it supports. 
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F
or more than 10 years, intravitreal (IVT) injections of anti-vas-
cular endothelial growth factor (anti-VEGF) agents have served 
as the backbone of neovascular age-related macular degener-
ation (nAMD) management.1 However, studies assessing the 

efficacy of these therapies in the real world have found poorer visual 
outcomes compared with those seen in randomized clinical trials.2 To 
address unmet needs in nAMD treatment—such as issues related to in-
jection frequency and suboptimal treatment response in some patients—
new therapies and delivery systems with different mechanisms of action 
are in development.3 Here are 3 things you should know about sustained 
delivery of anti-VEGF therapies. 

1 Clinical practice links treatment 
frequency with visual outcomes.

A real-world study using nationwide electronic medical 
record (EMR) data on nearly 100,000 eyes treated with 

anti-VEGF therapy for nAMD, with 1 to 4 years of follow-up, found de-
creasing visual acuity (VA) and injection frequency.4 The mean number 
of injections in patients with 4 years of follow-up decreased from 7.5 in 
the first year to 6.4 in the fourth, with VA increasing by 1.1 Early Treat-
ment Diabetic Retinopathy Study (ETDRS) letters from baseline in the 
first year but falling to –5.2 letters after 4 years.

Another study, using EMR data on more than 30,000 patients 
initiating anti-VEGF injections, found that treated eyes received a mean 
of 6 injections in the first year.1 Mean VA increased by 0.6 approximate 
ETDRS letters in the first year, with cumulative number of injections 
received at 12 months significantly associated with change in VA from 
baseline at 1 year. At 24 months, mean change from baseline VA was –1.5 
approximate letters.

Possible explanations in the literature for less favorable real-world 
anti-VEGF outcomes vs clinical trial experience include undertreatment, 
potentially related to variable-frequency treatment regimens to reduce 
treatment burden, delays in therapy initiation after the nAMD diagnosis, 
and poor patient adherence.1,2  

2 Emerging nAMD therapies  
take a variety of approaches.

Therapies for nAMD in the development pipeline are in-

tended to provide sustained anti-VEGF therapy or address novel targets.3 
These include:

Faricimab. This bispecific antibody can neutralize both angiopoi-
etin-2 (Ang2) and VEGF-A, leading to vascular stabilization and de-
creased inflammation and leakage. Increased vitreous levels of Ang2 have 
been seen in nAMD, diabetic retinopathy, and retinal vein occlusion.5 

GB-102. This therapy is a depot injection of the tyrosine kinase 
inhibitor sunitinib maleate, which is a pan-VEGF inhibitor. The agent, 
which is encapsulated in slowly degrading polymer nanoparticles, is 
intended to be administered twice a year.3

KSI-301. This is an antibody biopolymer conjugate, with anti-VEGF 
antibody attached to a large biopolymer. KSI-301 is designed for intraoc-
ular durability.3

OPT-302. This agent targets VEGF-C and VEGF-D, which may 
be involved in the pathophysiology of nAMD; VEGF-A is the target of 
ranibizumab and aflibercept.6,7

Ranibizumab port delivery system. This approach uses a small 
implant with a reservoir containing ranibizumab, which passively diffus-
es into the vitreous. The implant is surgically attached to the sclera, and 
the refill-exchange procedure is performed in the clinic.3,8 

RGX-314. This gene therapy involves subretinal delivery of novel 
adeno-associated virus  vector, which in transduced retinal cells leads 
to expression of an anti-VEGF monoclonal antibody fragment that is 
similar to ranibizumab.3,6

3 Phase 3 results are becoming 
available for emerging nAMD 
therapies.

Data from 48 weeks for two phase 3 trials of faricimab 
were presented at the Association for Research in Vision and Ophthal-
mology 2021 meeting.9 Patients with nAMD were randomized to receive 
faricimab 6 mg every 2, 3, or 4 months based on active disease presence 
at weeks 20 and 24, following 4 monthly doses, or aflibercept 2 mg every 
2 months after 3 initial monthly doses. 

The trials met their primary end point, with faricimab given at up 
to 4-month intervals found to be noninferior in terms of VA gain.9 
Intraocular inflammation occurred in 1.5% to 2.4% of faricimab-treat-
ed patients, though no endophthalmitis was reported. The agent is 

Real-world 
anti-VEGF 
outcomes may 
be impacted by 
undertreatment.
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1  A 68-year-old woman with bilateral nAMD has been receiving anti-vascular endothelial growth factor (anti-VEGF) intravitreal injections for the past 4 
years. She lives alone and, owing to severe arthritis, requires travel assistance for her ophthalmology appointments, which she misses occasionally.

According to real-world vision outcomes studies, which of the following is the most likely finding in her next follow-up visit? 

A. A gain of at least 10 letters in visual acuity 
B. No change in visual acuity or disease progression

C. A gradual decline in visual acuity concomitant with reduced visits 
D. A gradual gain in visual acuity 

2  Which of the following investigational agents is a gene therapy that provides expression of an anti-VEGF monoclonal antibody fragment?

A. Faricimab
B. OPT-302 

C. KSI-301
D. RGX-314 

3  Which of the following anti-VEGF sustained delivery therapies demonstrated noninferiority to ranibizumab injected monthly in phase 3 trials?

A. An intraocular reservoir device containing ranibizumab
B. Axitinib hydrogel fiber intravitreal implant 

C. Suprachoroidal injection of axitinib suspension
D. Vorolanib intravitreal implant 

To learn more about this topic, including information on 
optimizing anti-VEGF treatment intervals in patients with 

neovascular AMD, go to gotoper.com/go/mxf21msp 

currently under US Food and Drug Administration 
(FDA) review.10 

The ranibizumab port delivery system was also 
under review with the FDA as of early fall 2021, based 
on the phase 3 Archway trial, which assessed the de-
livery system with 24-week refill exchanges vs 0.5-mg 
ranibizumab IVT injections every 4 weeks.11,12 The 
investigational therapy was found to be noninferior 
and equivalent to monthly treatment for VA, and the 
most common ocular adverse event of special interest 
through week 40 was conjunctival bleb/conjunctival 
filtering bleb leak (6.5% in the investigational group). 

RGX-314 is currently being investigated for 
the treatment of nAMD in the phase 2b/3 ATMO-
SPHERE trial, with an estimated enrollment of 300 
patients. The trial will compare 2 dose levels of the 

therapy with IVT ranibizumab injections given 
approximately monthly, with mean change in best 
corrected VA as the primary outcome.13 
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“It’s great to have several approved agents for our patients to treat 
retinal diseases, but we need to continue to look for newer treatment 
options to optimize visual acuity outcomes in the real world.”

—Arshad M. Khanani, MD, MA
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JOANNA SHIPPOLI
Advertising

(440) 891-2615
jshippoli@mjhlifesciences.com

DRY EYE MASKS

 

Introducing the Wizard Research Patent Pending Electric Heated Dry Eye Mask.
THE NEW GOLD STANDARD IN TREATING CHRONIC DRY EYE

One World Trade Center
New York, NY 10007

213.471.8050
www.DryEyeMask.com

To Become a Reseller: 
Help@DryEyeMask.com

$50 Wholesale / $99.99 Retail

ADVERTISE TODAY!
Reach highly-targeted, market-specific business professionals,  

industry experts and prospects by placing your ad here!

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

https://www.dryeyemask.com
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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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careers: texas

THE UNIVERSITY OF TEXAS SOUTHWESTERN 
MEDICAL CENTER DEPARTMENT OF OPHTHALMOLOGY 

HAS THE FOLLOWING POSITIONS AVAILABLE:

For more than 40 years, the Department of 
Ophthalmology at UT Southwestern Medical Center 
has received national and international acclaim for 
its clinical practice and patient care, research and 
physician training.

The Department of Ophthalmology offers the most 
comprehensive ophthalmic care in Texas. Our 
faculty members’ specialties cover all vision and eye 
problems and procedures including cornea, external 
disease, refractive and cataract surgery, glaucoma, 

macular degeneration, neuro-ophthalmology, ocular 
pathology, oculoplastic and orbital surgery, oncology, 
adult strabismus, retinal and vitreous disorders, and 
pediatric ophthalmology.

Our mission is to provide excellence in clinical care 
of patients with diseases of the eyes, to advance 
medical knowledge of the causes and treatments of 
such diseases, and to instruct and educate physicians 
in the practice of ophthalmology. 

UT Southwestern Medical Center is committed to an educational and working environment that provides equal opportunity to all members of 
the University community. As an equal opportunity employer, UT Southwestern prohibits unlawful discrimination, including discrimination on 
the basis of race, color, religion, national origin, sex, sexual orientation, gender identity, gender expression, age, disability, genetic information, 
citizenship status, or veteran status. To learn more, please visit: https://jobs.utsouthwestern.edu/why-work-here/diversity-inclusion/

 » Neuro-Ophthalmologist as Assistant Professor, Associate Professor, or Professor 
jobs.utsouthwestern.edu/job/11078250/neuro-ophthalmologist-dallas-tx/

 » Comprehensive Ophthalmologist at Parkland - as Assistant Professor,  
Associate Professor, or Professor 

jobs.utsouthwestern.edu/job/11569152/comprehensive- 
ophthalmologist-at-parkland-dallas-tx/

 » Glaucoma/Comprehensive Ophthalmologist FWO  
Faculty Practice Satellite Office/JPS 

jobs.utsouthwestern.edu/job/13705880/glaucoma-comprehensive-
ophthalmologist-fwo-faculty-practice-satellite-office-jps-dallas-tx/

For additional information about all these opportunities, visit our Career Board:
http://jobs.modernmedicine.com/

classifieds
For Products & Services and Recruitment advertising information, contact: 
Joanna Shippoli at 440-891-2615 • Email: jshippoli@mjhlifesciences.com
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BRIEF SUMMARY: Please see the DEXTENZA Package 
Insert for full Prescribing Information (10/2021)

1 INDICATIONS AND USAGE

1.1  Ocular Inflammation and Pain Following  
 Ophthalmic Surgery 

DEXTENZA® (dexamethasone ophthalmic insert) is a 
corticosteroid indicated for the treatment of ocular 
inflammation and pain following ophthalmic surgery (1.1). 

1.2  Itching Associated with Allergic Conjunctivitis 

DEXTENZA® (dexamethasone ophthalmic insert) is a 
corticosteroid indicated for the treatment of ocular itching 
associated with allergic conjunctivitis (1.2). 

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.

5.6 Other Potential Corticosteroid Complications

The initial prescription and renewal of the medication 
order of DEXTENZA should be made by a physician 
only after examination of the patient with the aid of 
magnification, such as slit lamp biomicroscopy, and, 
where appropriate, fluorescein staining. If signs and 
symptoms fail to improve after 2 days, the patient should 
be re-evaluated.

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)]. 

6.2 Ocular Inflammation and Pain Following 
 Ophthalmic Surgery

DEXTENZA safety 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%).

6.3 Itching Associated with Allergic 
 Conjunctivitis

DEXTENZA safety was studied in four randomized, 
vehicle-controlled studies (n= 154). The mean age of the 
population was 41 years (range 19 to 69 years), 55% 
were female and 61% were white. Fifty seven percent 
had brown iris color and 20% had blue iris color. The 
most common ocular adverse reactions that occurred 
in patients treated with DEXTENZA were: intraocular 
pressure increased (3%), lacrimation increased (1%), eye 
discharge (1%), and visual acuity reduced (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 eye care professional if 
pain, redness, or itching develops. 

Ocular Therapeutix, Inc.

Bedford, MA 01730 USA
PP-US-DX-0360
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watch the 
full video!
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35% off 
registration!

Register with code 
OPTH35MAG

VIRTUAL, INTERACTIVE CONFERENCE
 DECEMBER 10-11, 2021

PROGRAM CHAIRS

• Implement diagnostic approaches to correctly identify early 
presentations of both common and rare ocular diseases

• Apply recent guidelines and other evidence to the treatment of 
patients with vision changes and ocular diseases

• Demonstrate the ability to apply clinical trial data to optimize patient 
treatment in the eye-care setting

• Explain effi cacy of investigational agents and trial data from recent 
clinical trials 

• Identify the most appropriate strategies to improve vision outcomes in 
patients with common and unusual disease processes

LEARNING OBJECTIVES

Join PER® for the inaugural 

Scan on smartphone 
to view full agenda 

Oluwatosin U. Smith, MD
Attending Physician 

Glaucoma Associates of Texas

Associate Professor

 Department of Ophthalmology

University of Texas Southwestern

Dallas, Texas

Peter J. McDonnell, MD
William Holland Wilmer 

 Professor of Ophthalmology

Johns Hopkins University

 School of Medicine Director 

Wilmer Eye Institute 

Baltimore, Maryland

gotoper.com/go/eyecon21oph

Impaired vision is a common disorder 
in the United States, with an estimated 
12 million Americans aged 40 and older 
living with reduced vision. The number 
of Americans with impaired vision or 
blindness is predicted to soar in coming 
decades as a result of age and chronic 
diseases, including diabetes. However, 
the nation’s 19,000 ophthalmologists 
have access to a growing armamentari-
um of medications—with innovative de-
livery approaches—and state-of-the-art 
diagnostic and surgical technologies.

• Gene therapy
• Emerging topical therapies and drug-delivery implants
• Artifi cial intelligence for imaging interpretation
• New developments in surgical devices for cataracts and glaucoma

 HOT TOPICS

To register, visit

Join us for this 2-day can’t-miss meeting

This event is 
approved for 

11.5 Contact Hours 
available. COPE 

Accreditation 
Pending

https://event.gotoper.com/event/a7445a6f-11b7-47c0-a949-e24084b8e45e/summary


INDICATIONS
DEXTENZA is a corticosteroid indicated for: 

   •  The treatment of ocular inflammation and pain following ophthalmic 
surgery.

   • The treatment of ocular itching associated with allergic   
 conjunctivitis.

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

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 treatment. 

Bacterial Infections - 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. 

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).  

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. 

Delayed Healing - Use of steroids after cataract surgery may delay 
healing and increase the incidence of bleb formation.

Other Potential Corticosteroid Complications - The initial prescription 
and renewal of the medication order of DEXTENZA should be made 
by a physician only after examination of the patient with the aid of 
magnification, such as slit lamp biomicroscopy, and, where appropriate, 
fluorescein staining. If signs and symptoms fail to improve after 2 days, 
the patient should be re-evaluated.

ADVERSE REACTIONS

Ocular Inflammation and Pain Following Ophthalmic Surgery

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 was headache (1%).

Itching Associated with Allergic Conjunctivitis

The most common ocular adverse reactions that occurred in patients 
treated with DEXTENZA were: intraocular pressure increased (3%), 
lacrimation increased (1%), eye discharge (1%), and visual acuity 
reduced (1%). The most common non-ocular adverse reaction was 
headache (1%).

Please see adjacent Brief Summary of full Prescribing Information.

© 2021 Ocular Therapeutix, Inc. All Rights Reserved.  
DEXTENZA is a registered trademark of Ocular Therapeutix, Inc. PP-US-DX-0346

*93% (187/201) DEXTENZA patients were satisfied with the insert in the Phase 3 Study for the treatment of  
 ocular inflammation and pain following ophthalmic surgery.3

†73.6% of physicians in Study 1, 76.4% in Study 2, and 79.6% in Study 3, for the treatment of ocular  
 inflammation and pain following ophthalmic surgery, rated DEXTENZA as easy to insert.2,5 

References: 1. DEXTENZA [package insert]. Bedford, MA: Ocular Therapeutix, Inc; 2021. 2. Tyson SL, et al.  
J Cataract Refract Surg. 2019;45(2):204-212 [erratum in: 2019;45(6):895]. 3. Data on File 00837. Ocular  
Therapeutix, Inc. 4. Sawhney AS, Inventors, et al. Incept, LLC, Assignee. Drug Delivery Through Hydrogel  
Plugs. US Patent 8,409,606 B2. April 2, 2013. 5. Walters T, et al. J Clin Exp Ophthalmol. 2016;7(4):1-11.

DEXTENZA KEEPS PATIENTS

AND SATISFIED1-3*

A hands-free advancement in ophthalmic steroid treatment.1,4  
Easy-to-insert† and preservative-free intracanalicular DEXTENZA offers patients a  
satisfying post-op experience—providing up to 30 days of sustained steroid coverage.1-5

To treat ocular inflammation and pain following ophthalmic surgery  
or ocular itching associated with allergic conjunctivitis.




