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Visit VABYSMO-HCP.com

Please see Brief Summary of VABYSMO full Prescribing 
Information on the following page.
*Dosing Information:
  In nAMD, the recommended dose for VABYSMO is 6 mg (0.05 mL of 
120 mg/mL solution) IVT Q4W for the first 4 doses, followed by OCT and 
visual acuity evaluations 8 and 12 weeks later to inform whether to extend 
to: 1) Q16W (weeks 28 and 44); 2) Q12W (weeks 24, 36, and 48); or 3) Q8W 
(weeks 20, 28, 36, and 44).

   In DME, the recommended dose for VABYSMO is 6 mg (0.05 mL of 120 mg/
mL solution) IVT Q4W for ≥4 doses until CST is ≤325 µm (by OCT), followed 
by treat-and-extend dosing with 4-week interval extensions or 4- to 8-week 
interval reductions based on CST and visual acuity evaluations through 
week 52. Alternatively, VABYSMO can be administered IVT Q4W for the 
first 6 doses, followed by Q8W dosing over the next 28 weeks. 

   Although VABYSMO may be dosed as frequently as Q4W, additional
efficacy was not demonstrated in most patients when VABYSMO was dosed 
Q4W vs Q8W. Some patients may need Q4W dosing after the first 4 doses. 
Patients should be assessed regularly and the dosing regimen reevaluated 
after the first year.

   CST=central subfield thickness; IVT=intravitreal; OCT=optical coherence 
tomography; Q4W=every 4 weeks; Q8W=every 8 weeks; Q12W=every 12 
weeks; Q16W=every 16 weeks. 

   References: 1. VABYSMO [package insert]. South San Francisco, CA: 
Genentech, Inc; 2022. 2. Beovu® (brolucizumab) [package insert]. East 
Hanover, NJ: Novartis; 2020. 3. Eylea® (aflibercept) [package insert]. 
Tarrytown, NY: Regeneron Pharmaceuticals, Inc; 2021. 4. LUCENTIS®

(ranibizumab) [package insert]. South San Francisco, CA: Genentech, Inc; 
2018. 5. SUSVIMOTM (ranibizumab injection) [package insert]. South San 
Francisco, CA: Genentech, Inc; 2021.

INDICATIONS

VABYSMO (faricimab-svoa) is a vascular endothelial growth factor 
(VEGF) inhibitor and angiopoietin-2 (Ang-2) inhibitor indicated 
for the treatment of patients with Neovascular (Wet) Age-Related 
Macular Degeneration (nAMD) and Diabetic Macular Edema (DME).

IMPORTANT SAFETY INFORMATION
Contraindications
VABYSMO is contraindicated in patients with ocular or periocular 
inflammation, in patients with active intraocular inflammation, 
and in patients with known hypersensitivity to faricimab or any 
of the excipients in VABYSMO.
Warnings and Precautions
•  Endophthalmitis and retinal detachments may occur following 
intravitreal injections. Patients should be instructed to report any 
symptoms suggestive of endophthalmitis or retinal detachment 
without delay, to permit prompt and appropriate management. 

•  Increases in intraocular pressure have been seen within 60 
minutes of an intravitreal injection. 

•  There is a potential risk of arterial thromboembolic events 
(ATEs) associated with VEGF inhibition. 

Adverse Reactions
The most common adverse reaction (≥5%) reported in patients 
receiving VABYSMO was conjunctival hemorrhage (7%).
You may report side effects to the FDA at (800) FDA-1088 or 
www.fda.gov/medwatch. You may also report side effects to 
Genentech at (888) 835-2555.

WHERE 2 WORLDS MEET

VABYSMO is a registered trademark of Genentech, Inc., and the VABYSMO logo is a trademark 
of Genentech, Inc. ©2022 Genentech, Inc. 1 DNA Way, South San Francisco, CA 94080-4990. 
All rights reserved. M-US-00013122(v1.0) 02/22

NOW AVAILABLE

VABYSMO Is the First IVT Injection Approved for 
Q4W-Q16W Dosing Intervals in nAMD and DME1-4*

The First and Only Dual-Pathway Inhibitor in Retinal Disease1-5
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1 INDICATIONS AND USAGE 
VABYSMO is a vascular endothelial growth factor (VEGF) and 
angiopoietin 2 (Ang-2) inhibitor indicated for the treatment of 
patients with:
1.1 Neovascular (wet) Age-Related Macular Degeneration 
(nAMD)
1.2 Diabetic Macular Edema (DME)

4  CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
VABYSMO is contraindicated in patients with ocular or periocular 
infections.
4.2 Active Intraocular Inflammation
VABYSMO is contraindicated in patients with active intraocular 
inflammation.
4.3 Hypersensitivity
VABYSMO is contraindicated in patients with known hypersensitivity 
to faricimab or any of the excipients in VABYSMO. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, erythema, or 
severe intraocular inflammation.

5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections have been associated with endophthalmitis 
and retinal detachments [see Adverse Reactions (6.1)]. Proper 
aseptic injection techniques must always be used when 
administering VABYSMO. Patients should be instructed to report 
any symptoms suggestive of endophthalmitis or retinal detachment 
without delay, to permit prompt and appropriate management [see 
Dosage and Administration (2.6) and Patient Counseling Information 
(17)].
5.2 Increase in Intraocular Pressure
Transient increases in intraocular pressure (IOP) have been seen 
within 60 minutes of intravitreal injection, including with VABYSMO 
[see Adverse Reactions (6.1)]. IOP and the perfusion of the optic 
nerve head should be monitored and managed appropriately [see 
Dosage and Administration (2.6)].
5.3 Thromboembolic Events
Although there was a low rate of arterial thromboembolic events 
(ATEs) observed in the VABYSMO clinical trials, there is a potential 
risk of ATEs following intravitreal use of VEGF inhibitors. ATEs are 
defined as nonfatal stroke, nonfatal myocardial infarction, or 
vascular death (including deaths of unknown cause).
The incidence of reported ATEs in the nAMD studies during the 
first year was 1% (7 out of 664) in patients treated with VABYSMO 
compared with 1% (6 out of 662) in patients treated with aflibercept 
[see Clinical Studies (14.1)].
The incidence of reported ATEs in the DME studies during the first 
year was 2% (25 out of 1,262) in patients treated with VABYSMO 
compared with 2% (14 out of 625) in patients treated with 
aflibercept [see Clinical Studies (14.2)].

6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described 
elsewhere in the labeling:
•  Hypersensitivity [see Contraindications (4)]
•  Endophthalmitis and retinal detachments [see Warnings and 

Precautions (5.1)]
•  Increase in intraocular pressure [see Warnings and Precautions 

(5.2)]
•  Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trial Experience
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical trials of 
a drug cannot be directly compared to rates in other clinical trials 
of the same or another drug and may not reflect the rates observed 
in practice.
The data described below reflect exposure to VABYSMO in 1,926 
patients, which constituted the safety population in four Phase 3 
studies [see Clinical Studies (14.1, 14.2)].

VABYSMO™ (faricimab-svoa) injection, for intravitreal use
This is a brief summary. Before prescribing, please refer to the full 
Prescribing Information

 Table 1:  Common Adverse Reactions (≥ 1%)

Adverse 
Reactions

VABYSMO
 

Active Control 
(aflibercept) 

AMD 
N=664

DME 
N=1262

AMD 
N=622

DME 
N=625

Conjunctival 
hemorrhage 7% 7% 8% 6%

Vitreous 
floaters 3% 3% 2% 2%

Retinal 
pigment 
epithelial 
teara

3% 1%

Intraocular 
pressure 
increased

3% 3% 2% 2%

Eye pain 3% 2% 3% 3%
Intraocular 
inflammationb 2% 1% 1% 1%

Eye irritation 1% 1% < 1% 1%
Ocular 
discomfort 1% 1% < 1% < 1%

Vitreous 
hemorrhage < 1% 1% 1% < 1%

aAMD only
bIncluding iridocyclitis, iritis, uveitis, vitritis

Less common adverse reactions reported in < 1% of the patients 
treated with VABYSMO were corneal abrasion, eye pruritus, 
lacrimation increased, ocular hyperemia, blurred vision, eye 
irritation, sensation of foreign body, endophthalmitis, visual acuity 
reduced transiently, retinal tear and rhegmatogenous retinal 
detachment.
6.2 Immunogenicity
The immunogenicity of VABYSMO was evaluated in plasma samples. 
The immunogenicity data reflect the percentage of patients whose 
test results were considered positive for antibodies to VABYSMO 
in immunoassays. The detection of an immune response is highly 
dependent on the sensitivity and specificity of the assays used, 
sample handling, timing of sample collection, concomitant 
medications, and underlying disease. For these reasons, comparison 
of the incidence of antibodies to VABYSMO with the incidence of 
antibodies to other products may be misleading.
There is a potential for an immune response in patients treated 
with VABYSMO. In the nAMD and DME studies, the pre-treatment 
incidence of anti-faricimab antibodies was approximately 1.8% 
and 0.8%, respectively. After initiation of dosing, anti-faricimab 
antibodies were detected in approximately 10.4% and 8.4% of 
patients with nAMD and DME respectively, treated with VABYSMO 
across studies and across treatment groups. As with all therapeutic 
proteins, there is a potential for immunogenicity with VABYSMO.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no adequate and well-controlled studies of VABYSMO 
administration in pregnant women.
Administration of VABYSMO to pregnant monkeys throughout 
the period of organogenesis resulted in an increased incidence of 
abortions at intravenous (IV) doses 158 times the human exposure 
(based on Cmax) of the maximum recommended human dose [see 
Animal Data]. Based on the mechanism of action of VEGF and 
Ang-2 inhibitors, there is a potential risk to female reproductive 
capacity, and to embryo-fetal development. VABYSMO should not 
be used during pregnancy unless the potential benefit to the patient 
outweighs the potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, and 
other adverse outcomes. The background risk of major birth defects 
and miscarriage for the indicated population is unknown. In the 
U.S. general population, the estimated background risk of major 
birth defects is 2%-4% and of miscarriage is 15%-20% of clinically 
recognized pregnancies.
Data
Animal Data
An embryo fetal developmental toxicity study was performed 
on pregnant cynomolgus monkeys. Pregnant animals received 5 
weekly IV injections of VABYSMO starting on day 20 of gestation 
at 1 or 3 mg/kg. A non-dose dependent increase in pregnancy 
loss (abortions) was observed at both doses evaluated. Serum 
exposure (Cmax) in pregnant monkeys at the low dose of 1 mg/kg 
was 158 times the human exposure at the maximum recommended 
intravitreal dose of 6 mg once every 4 weeks. A no observed adverse 
effect level (NOAEL) was not identified in this study.

8.2 Lactation
Risk Summary
There is no information regarding the presence of faricimab in 
human milk, the effects of the drug on the breastfed infant, or the 
effects of the drug on milk production. Many drugs are transferred in 
human milk with the potential for absorption and adverse reactions 
in the breastfed child.
The developmental and health benefits of breastfeeding should be 
considered along with the mother’s clinical need for VABYSMO and 
any potential adverse effects on the breastfed child from VABYSMO.
8.3 Females and Males of Reproductive Potential
Contraception
Females of reproductive potential are advised to use effective 
contraception prior to the initial dose, during treatment and for at 
least 3 months following the last dose of VABYSMO.
Infertility
No studies on the effects of faricimab on human fertility have 
been conducted and it is not known whether faricimab can 
affect reproduction capacity. Based on the mechanism of action, 
treatment with VABYSMO may pose a risk to reproductive capacity.
8.4 Pediatric Use
The safety and efficacy of VABYSMO in pediatric patients have not 
been established.
8.5 Geriatric Use
In the four clinical studies, approximately 60% (1,149/1,929) of 
patients randomized to treatment with VABYSMO were ≥ 65 years 
of age. No significant differences in efficacy or safety of faricimab 
were seen with increasing age in these studies. No dose adjustment 
is required in patients 65 years and above.

17 PATIENT COUNSELING INFORMATION
Advise patients that in the days following VABYSMO administration, 
patients are at risk of developing endophthalmitis. If the eye 
becomes red, sensitive to light, painful, or develops a change 
in vision, advise the patient to seek immediate care from an 
ophthalmologist [see Warnings and Precautions (5)].
Patients may experience temporary visual disturbances after 
an intravitreal injection with VABYSMO and the associated eye 
examinations [see Adverse Reactions (6)]. Advise patients not 
to drive or use machinery until visual function has recovered 
sufficiently.

VABYSMO™ [faricimab-svoa] 
Manufactured by:
Genentech, Inc.
A Member of the Roche Group 
1 DNA Way
South San Francisco, CA 94080-4990 
U.S. License No.: 1048
 
VABYSMO is a trademark of Genentech, Inc.
©2022 Genentech, Inc.  
M-US-00013249(v1.0) 2/22
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SPRING USHERING IN       
SEASON OF INNOVATION
It is said that if March comes in like a lion, it will go out like a lamb as spring ushers in the hope of warmer 

weather, picnics and baseball.  Spring also symbolizes a fresh start, and this can drive innovation, which we 

see in this issue of Ophthalmology Times.®

Therapeutics is highlighted on the cover of this issue. Robert H. Osher, MD, medical director emeritus of the Cin-

cinnati Eye Institute in Ohio, discusses an innovation in cataract surgery postoperative care that has arrived after 

decades of the eye drop instillation that has been the perpetual standard of care. The injection of dexamethasone 

intraocular suspension 9% (Dexycu; EyePoint Pharmaceuticals, Inc), a novel bioerodible spherule, into the anterior 

segment controls postoperative infl ammation in contrast to topical instillation of eye drops.  

More innovations are occurring in clinical diagnosis. Fairooz Puthiyapurayil Manjandavida, MD, points out that 

the survival rate with orbital retinoblastoma improves substantially due to a combination approach that includes 

intensive sequential treatment comprised of chemotherapy, enucleation, and external beam radiation therapy.

Device technology off ers advancements, including the travoprost intracameral implant that shows effi  cacy in 

topical form. Damien F. Goldberg, MD, explains that the implant is proving to be eff ective in lowering IOP. Goldberg 

and his colleagues conducted a phase 1 evaluation of the safety, effi  cacy, and biologic activity of the sustained-re-

lease device that was administered using a 26- or 27-gauge needle into the iridocorneal angle.

We have seen some cutting-edge advancements in gene therapy. A team of investigators from Augustana Univer-

sity has found that a protein called sigma-1 receptor, which is known to protect cells from stress and appears to be 

key to the function and survival of the neurons most aff ected by glaucoma. The team fi nds that sigma-1 receptors 

are expressed on cells throughout the body, including the retinal ganglion cells in the back of the eye, which help 

connect the eye to the brain so humans can see, as well as brain cells called astrocytes which normally nourish and 

otherwise support those neurons.

Seeing clearly is important during surgery. Joseph W. Fong, MD, and Ahmed A. Sallam, MD, PhD, off er pearls for 

improving the visualization in these eyes using retroillumination techniques that include a 25-gauge chandelier or 

a light pipe.

As you get ready for spring, let us keep you updated on the latest advancements in ophthalmology. 

Mike Hennessy jr, 
President and CEO of Ophthalmology Times®’ parent company, MJH Life Sciences®

https://www.ophthalmologytimes.com/view/study-minorities-with-glaucoma-facing-cost-barriers-to-medication
https://www.ophthalmologytimes.com/view/lensar-announces-fda-acceptance-of-510-k-submission-for-adaptive-cataract-treatment-system
https://www.ophthalmologytimes.com/view/new-world-medical-setting-launch-plans-for-surgical-system
https://www.ophthalmologytimes.com/MichaelGreenwoodSocialMedia
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“It’s a recession when your neighbor loses his job; it’s a 
depression when you lose your own.”

–Harry S. Truman

This famous quote from President Harry S. Truman 
underscores that things always seem worse when we 
ourselves are directly aff ected. I bet it is the case that 
never has so much ink been spilled, so much money 
spent, and so much heated political rhetoric been gen-
erated as in this pandemic (ie, the one aff ecting us).

So it was interesting to me to learn that our current 
pandemic, frightening as it might be, is substantially 
smaller than past ones, some of which are viewed by 
historians as being so insignifi cant that they might not 
even be included in the footnotes of historical texts.

The Antonine Plague—a big one—started in 165 AD 
and lasted some 15 years. It wiped out about 10% of 
the population and hit the Roman legions particular-
ly hard, many of which lost up to one-third of their 
soldiers and were rendered ineff ective. The pathogen 
is thought to have been smallpox. So great was the 
disruptive eff ect of this pandemic that some historians 
believe it may have destabilized the Roman empire 
and led to its eventual collapse.

The Plague of Cyprian in the third century, caused 
either by measles or hemorrhagic fever (like Ebola), 
has mostly been forgotten. In the city of Rome alone, 
5000 people died daily. Although much more lethal 
than today’s coronavirus, this pandemic is not even 

discussed in many history books because it is consid-
ered relatively minor.  

The Black Death is the winner (in recorded history). 
Attributed to Yersinia pestis, it arrived in Europe in 
the mid-1300s. This disease wiped out entire towns 
and villages as it swept across the continent. 

In addition to deaths directly attributable to the 
infection, a large segment of the population simply 
starved to death as the peasant population that grew 
the food to supply towns and cities no longer could 
meet the needs, and 40% to 70% of Europe’s popula-
tion was lost. The Venetians learned that they could 
reduce the problem by requiring sailors to remain on 
their anchored vessels for 40 days (in quarantena) to 
prove they were not infected before being allowed to 
enter the harbor.

What about the so-called Spanish fl u pandemic of 
1918 to 1920? With estimates of 50 million to 100 mil-
lion deaths and its preference for young victims, that 
disease was at least 10 times worse than our current 
affl  iction.

It gives me some perspective to know that when 
historians write their textbooks 1000 years from now 
to chronicle the history of pandemics, they may not 
even consider our COVID-19 story worth mentioning. 

Peter J. McDonnell, MD 
 director of the Wilmer 

Eye Institute, Johns 
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PROMPT INTERVENTION
MAY MEAN A 2ND CHANCE AT LIFE’S
LUXTURNA® is the first gene therapy to help improve functional 
vision in patients with confirmed biallelic RPE65 mutation–associated 
retinal dystrophy.1

If you wait and see, they wait and lose. Treatment is only possible 
while your patient still has viable retinal cells.

STS

IMPORTANT SAFETY INFORMATION
Warnings and Precautions

• Endophthalmitis may occur following any intraocular surgical 
procedure or injection. Use proper aseptic injection technique 
when administering LUXTURNA, and monitor for and advise 
patients to report any signs or symptoms of infection or 
inflammation to permit early treatment of any infection.

• Permanent decline in visual acuity may occur following 
subretinal injection of LUXTURNA. Monitor patients for 
visual disturbances.

• Retinal abnormalities may occur during or following the 
subretinal injection of LUXTURNA, including macular holes, 
foveal thinning, loss of foveal function, foveal dehiscence, 
and retinal hemorrhage. Monitor and manage these retinal 
abnormalities appropriately. Do not administer LUXTURNA 
in the immediate vicinity of the fovea. Retinal abnormalities 
may occur during or following vitrectomy, including retinal 
tears, epiretinal membrane, or retinal detachment. Monitor 
patients during and following the injection to permit early 
treatment of these retinal abnormalities. Advise patients 
to report any signs or symptoms of retinal tears and/or 
detachment without delay.

• Increased intraocular pressure may occur after subretinal 
injection of LUXTURNA. Monitor and manage intraocular 
pressure appropriately.

• Expansion of intraocular air bubbles Instruct patients to 
avoid air travel, travel to high elevations or scuba diving until 
the air bubble formed following administration of LUXTURNA 
has completely dissipated from the eye. It may take one week 
or more following injection for the air bubble to dissipate.
A change in altitude while the air bubble is still present
can result in irreversible vision loss. Verify the dissipation
of the air bubble through ophthalmic examination.

• Cataract Subretinal injection of LUXTURNA, especially 
vitrectomy surgery, is associated with an increased 
incidence of cataract development and/or progression.

Adverse Reactions
• In clinical studies, ocular adverse reactions occurred in 66% of study 

participants (57% of injected eyes), and may have been related to 
LUXTURNA, the subretinal injection procedure, the concomitant use of 
corticosteroids, or a combination of these procedures and products.

• The most common adverse reactions (incidence ≥5% of study 
participants) were conjunctival hyperemia (22%), cataract (20%),
increased intraocular pressure (15%), retinal tear (10%), dellen
(thinning of the corneal stroma) (7%), macular hole (7%), subretinal 
deposits (7%), eye inflammation (5%), eye irritation (5%), eye pain 
(5%), and maculopathy (wrinkling on the surface of the macula) (5%).

Immunogenicity
Immune reactions and extra-ocular exposure to LUXTURNA in clinical 
studies were mild. No clinically significant cytotoxic T-cell response 
to either AAV2 or RPE65 has been observed. In clinical studies, the 
interval between the subretinal injections into the two eyes ranged 
from 7 to 14 days and 1.7 to 4.6 years. Study participants received 
systemic corticosteroids before and after subretinal injection of 
LUXTURNA to each eye, which may have decreased the potential 
immune reaction to either AAV2 or RPE65.

Pediatric Use
Treatment with LUXTURNA is not recommended for patients younger 
than 12 months of age, because the retinal cells are still undergoing 
cell proliferation, and LUXTURNA would potentially be diluted or lost 
during the cell proliferation. The safety and efficacy of LUXTURNA 
have been established in pediatric patients. There were no significant 
differences in safety between the different age subgroups.

Please see a brief summary of the US Full Prescribing Information 
on the adjacent page.

Reference:  1. LUXTURNA [package insert]. Philadelphia, PA: Spark 
Therapeutics, Inc; 2017.

Not actual patients

LUXTURNA, Spark, and their designs are trademarks
of Spark® Therapeutics, Inc., in the United States.
© 2022 Spark® Therapeutics, Inc. All rights reserved. 
P-RPE65-US-360016 January 2022

LEARN MORE AT
LUXTURNAHCP.com/OT
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The companies note that the partnership 

will propel Ray Therapeutics’ lead 

optogenetics gene therapy to phase 1-2 

clinical trials. #Ophthalmology

@OphthTimes

Aramis Biosciences expects to have 

topline proof of concept data by the 

end of the fi rst quarter of the year. 

#Ophthalmology #OphthTimes

@OphthTimes

@LENSAR notes that the system’s design 

includes a small footprint, enhanced 

ergonomics, superior imaging, dual-

pulsed laser, and advanced astigmatism 

management tools.

@OphthTimes

@OphthTimes

In a blog, Cynthia Matossian, MD, 

FACS, ABES, points out that there has 

been confusing news lately about what 

is (and is not) covered by Medicare 

when it comes to in-offi  ce treatments 

for meibomian gland dysfunction. 

#ophthalmology

Top Tweets

Get breaking news and expert insights 
delivered directly to your inbox.

Sign up for 
Ophthalmology Times® 
e-newsletters

Listen to 
the latest 
EyePod®

episode 
today!

For more ophthalmology content, visit: OphthalmologyTimes.com 

Teprotumumab for thyroid eye 
disease: Real world study of 
patient adherence

Raymond Douglas, MD, PhD, sat down to 
discuss his study analyzing the real-world 
adherence to teprotumumab as a treat-
ment option for patients with thyroid eye 
disease. 

Rare Disease Day: What 
it means for the future of 
inherited retinal diseases

Aleksandra Rachitskaya, MD, discusses 
how the treatment landscape for inherit-
ed retinal diseases has changed and she 
shares her hope for the future.

Anti-VEGF therapy reduces 
vision loss, slows progression 
in severe NPDR

Quan Dong Nguyen, MD, discusses the 
Monte Carlo simulation model that 
demonstrates the scalability of intravitre-
al anti-VEGF therapy for severe nonprolif-
erative diabetic retinopathy. 

watch full 
videos here!

Top Stories in Ophthalmology

Ophthalmologist gets 96-month prison term for fraud
A Rye, New York, ophthalmologist has been sentenced 
to 96 months in prison for orchestrating a 7-year 
healthcare fraud scheme by falsely billing for millions of 
dollars of upcoded procedures, and also for fraudulently 
obtaining 2 Government-guaranteed loans intended to 
help small businesses during the COVID-19 pandemic 
while he was facing charges on pretrial release for the 
health care fraud scheme.

Ameet Goyal, MD, 58, previously pleaded guilty in 

the Southern District of New York to all charges in a six-
count superseding Indictment before U.S. District Judge 
Cathy Seibel on September 13, 2021.

According to the court, in addition to the prison term, 
Goyal was sentenced to � ve years of supervised release, 
and ordered to pay forfeiture of $3.6 million and restitu-
tion of $3.6 million. Goyal has already paid approximately 
$1.79 million toward these obligations.

Read full article: bitly.ws/pbBd

https://www.ophthalmologytimes.com/view/new-york-ophthalmologist-gets-96-month-prison-sentence-for-healthcare-fraud-covid-19-loan-fraud
https://www.ophthalmologytimes.com/
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https://twitter.com/OphthTimes
https://www.instagram.com/ophthalmologytimes/
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INTRODUCING A WHOLE NEW WAY TO TREAT DRY EYE DISEASE.2

Tyrvaya™, the first and only nasal spray approved to treat the signs 
and symptoms of dry eye, is believed to activate the trigeminal 
parasympathetic pathway via the nose, resulting in increased tear film 
production.2 The exact mechanism of action is unknown at this time. 

Watch Tyrvaya in action at Tyrvaya-pro.com.

Treat by activating 
tear film production.2

INDICATION
TyrvayaTM (varenicline solution) Nasal Spray 
is indicated for the treatment of the signs 
and symptoms of dry eye disease. 

IMPORTANT SAFETY INFORMATION 
Adverse Reactions
The most common adverse reaction reported in 
82% of patients was sneezing. Events that were 
reported in 5-16% of patients were cough, throat 
irritation, and instillation-site (nose) irritation. 

Dry eye starts with 
tear film disruption.1

References: 1. Craig JP, Nelson JD, Azar DT, et al. Ocul Surf. 2017;15(4):802-812. 2. Tyrvaya. Prescribing Information. Oyster Point Pharma; 2021.

© 2021 Oyster Point Pharma, Inc. Oyster Point™, the Oyster Point logo, Tyrvaya™ and the Tyrvaya logo are trademarks of Oyster Point Pharma, Inc. 
All rights reserved. OP-TYR-000623 10/21

NOW APPROVED

Please see Brief Summary of Prescribing 
Information on the adjacent page and the full 
Prescribing Information at Tyrvaya-pro.com.

M

MECHANICAL
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https://www.tyrvaya-pro.com/
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BRIEF SUMMARY: Consult the 
full Prescribing Information for 
complete product information 
available at www.tyrvaya-pro.
com.  
INDICATIONS AND USAGE
TYRVAYATM (varenicline solution) 
nasal spray is a cholinergic 
agonist indicated for the 
treatment of the signs and 
symptoms of dry eye disease.
ADVERSE REACTIONS
Clinical Trials Experience: 
Because clinical trials are 
conducted under widely varying 
conditions, adverse reaction 
rates observed in the clinical 
trials of a drug cannot be directly 
compared to rates in the clinical 
trials of another drug and may 
not reflect the rates observed in 
practice.
In three clinical trials of dry 
eye disease conducted with 
varenicline solution nasal 
spray, 349 patients received at 
least 1 dose of TYRVAYA. The 
majority of patients had 31 days 
of treatment exposure, with a 
maximum exposure of 105 days. 
The most common adverse 
reactions reported in 82% of 
TYRVAYA treated patients was 
sneezing. Other common adverse 
reactions that were reported in 
>5% of patients include cough 
(16%), throat irritation (13%), and 
instillation-site (nose) irritation 
(8%).
USE IN SPECIFIC POPULATIONS
Pregnancy: Risk Summary: 
There are no available data 
on TYRVAYA use in pregnant 
women to inform any drug 
associated risks. In animal 
reproduction studies, varenicline 
did not produce malformations at 
clinically relevant doses.
All pregnancies have a risk 
of birth defect, loss, or other 
adverse outcomes.  In the US 
general population, the estimated 
background risk of major birth 
defects and miscarriage in 
clinically recognized pregnancies 

is 2% to 4% and 15% to 20%, 
respectively.
Data: Animal Data: Pregnant rats 
and rabbits received varenicline 
succinate during organogenesis 
at oral doses up to 15 and 30 
mg/kg/day, respectively. While 
no fetal structural abnormalities 
occurred in either species, 
maternal toxicity, characterized 
by reduced body weight gain, and 
reduced fetal weights occurred 
in rabbits at the highest dose 
(4864 times the MRHD on a mg/
m2 basis). 
In a pre- and postnatal 
development study, pregnant rats 
received up to 15 mg/kg/day of 
oral varenicline succinate from 
organogenesis through lactation. 
Maternal toxicity, characterized 
by a decrease in body weight 
gain, was observed at 15 mg/kg/
day (1216 times the MRHD on a 
mg/m2 basis). Decreased fertility 
and increased auditory startle 
response occurred in offspring at 
the highest maternal dose of  
15 mg/kg/day.
Lactation: Risk summary: There 
are no data on the presence of 
varenicline in human milk, the 
effects on the breastfed infant, 
or the effects on milk production. 
In animal studies varenicline 
was present in milk of lactating 
rats. However, due to species-
specific differences in lactation 
physiology, animal data may 
not reliably predict drug levels in 
human milk. 
The lack of clinical data 
during lactation precludes 
a clear determination of the 
risk of TYRVAYA to an infant 
during lactation; however, the 
developmental and health 
benefits of breastfeeding 
should be considered along 
with the mother’s clinical need 
for TYRVAYA and any potential 
adverse effects on the breastfed 
child from TYRVAYA.  
Pediatric Use: Safety and 
efficacy of TYRVAYA in 
pediatric patients have not been 
established. 
Geriatric Use: No overall 
differences in safety or 
effectiveness have been 
observed between elderly and 
younger adult patients. 

Manufactured for: Oyster Point Pharma, Inc, 202 Carnegie Center, Suite 109, Princeton, NJ 08540  
For more information visit www.tyrvaya-pro.com.
To report an adverse event, contact 1-877-EYE-0123. 
Tyrvaya™, the Tyrvaya logo, Oyster Point™ and the Oyster Point logo are trademarks of Oyster Point Pharma Inc.
©2021 Oyster Point Pharma, Inc.  All Rights Reserved.     
Issued: Oct 2021                                                                                   OP-TYR-000623 10/21 
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News Updates

To read the full article, visit OphthalmologyTimes.com/view/
aldeyra-therapeutics-starts-phase-2-clinical-trial-of-adx-2191-

for-treatment-of-retinitis-pigmentosa

Aldeyra Therapeutics starts phase 
2 clinical trial of ADX-2191 for RP
By David Hutton

Aldeyra Therapeutics Inc has announced it has initiated a phase 2 
clinical trial of ADX-2191 (intravitreal methotrexate 0.8%), an investiga-
tional new drug product, for the treatment of retinitis pigmentosa (RP)

RP is a clinical group of rare genetic eye diseases characterized 
by retinal cell death and loss of vision. There are no approved treat-
ments for RP, which a� ects an estimated 82,000 to 110,000 individ-
uals in the US, and approximately 1 in 4000 individuals worldwide.

Todd C. Brady, MD, PhD, president and CEO of Aldeyra, pointed 
out in a statement that ADX-2191 represents a novel approach for 
the treatment of patients with retinitis pigmentosa, an incurable, 
sight-threatening condition.

"We are excited about the opportunity to advance our ADX-2191 
retinal program across a variety of rare and underserved diseases, 
and look forward to reporting the topline results of the retinitis pig-
mentosa phase 2 clinical trial in the second half of this year," he said.

The single-center, open-label phase 2 clinical trial will evaluate 
the safety and tolerability of ADX-2191 in patients diagnosed with 
RP due to mutations of the rhodopsin gene, including the P23H 
gene mutation. The trial is expected to enroll 8 patients, with 4 
patients receiving monthly and four patients receiving twice-month-
ly intravitreal injections of ADX-2191 over a period of three months. 
The trial is being conducted at Duke University Medical Center 
in Durham, North Carolina. Top-line results are expected in the 
second half of 2022.

ADX-2191, the intravitreal formulation of methotrexate, is a 
compound that inhibits cellular replication and activation. In vivo 
research has identi� ed the activity of methotrexate in inducing 
misfolded rhodopsin clearance, suggesting the potential to treat 
forms of retinitis pigmentosa that are characterized by misfolded 
rhodopsin.1

ADX-2191 has been granted orphan drug designation by the US 
Food and Drug Administration (FDA) for the treatment of retinitis 
pigmentosa. Orphan drug designation quali� es sponsors for in-
centives including tax credits for quali� ed clinical trials; exemption 
from user fees; and market exclusivity after approval, if received.

Last year, Aldeyra Therapeutics reported that its new experi-
mental drug, 0.25% reproxalap ophthalmic solution (reproxalap) 
failed to meet the primary goal in phase III tranqulility clinical trial to 
treat dry eye disease. 

However, for secondary endpoint of the Schirmer test, the trial 
attained statistical signi� cance. The Schirmer test is recognized 
by the FDA as one of the criteria for approving various dry eye 
disease therapies.

https://www.ophthalmologytimes.com/view/aldeyra-therapeutics-starts-phase-2-clinical-trial-of-adx-2191-for-treatment-of-retinitis-pigmentosa
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Ocuphire completes enrollment in 
MIRA-4 pediatric safety trial for 
mydriasis treatment option
By David Hutton

Ocuphire Pharma Inc recently announced that it has completed 
enrollment in the MIRA-4 (NCT05223478) trial evaluating the safety 
and effi  cacy of Nyxol eye drops to reverse pharmacologically induced 
mydriasis (RM) in 23 pediatric patients.

According to the company, it worked closely with Oculos Devel-
opment Services and the 2 US investigational sites to accomplish this 
milestone in 2 months.

The company noted that MIRA-4 is part of a comprehensive MIRA 
clinical program to develop Nyxol for RM and as agreed with FDA 
under the Pediatric Research Equity Act. This includes the evaluation 
in pediatric patients as young as 3 to 11 years in order to include Nyxol 
use for this population. In February, Ocuphire announced completion of 
enrollment in the MIRA-3 phase 3 clinical trial investigating Nyxol for 
RM in adults 18 and older and children of ages 12-17 years.

If successful, the company anticipates submission of a New Drug 
Application (NDA) to the U.S. Food and Drug Administration (FDA) for 
Nyxol for RM in late 2022. With no current commercially available 
therapies, Nyxol has the potential to address an estimated $500 million 
reversal of dilation market including pediatric and adult populations 
where adrenergic (phenylephrine) and parasympatholytic (tropicamide, 
cyclopentolate, etc) agents are commonly used for dilating eyes. These 
classes of dilating drops were studied in the MIRA program.

“Due to the myopia epidemic which is expected to aff ect 50% of 
world’s populations by 2050, we expect an increase in refractions and 
dilations in children, especially in Asia where high myopia is so preva-
lent,” Jay Pepose, MD, PhD, medical adviser, Ocuphire Pharma, said in 
a statement. “The eff ects of dilations can impact multiple stakeholders 
including children, their parents and even teachers, facilitating the 
child’s return to school, sports and homework. Nyxol may allow parents 
and physicians to explore a new treatment option to reverse mydriasis.”

Mina Sooch, MBA, CEO and founder, Ocuphire Pharma, pointed 
out that the company is building momentum in early 2022 as it reports 
rapid enrollment and completion in 3 of its late-stage trials for Nyxol.

MIRA-4 is a multicenter, randomly assigned, parallel-arm, dou-
ble-masked, placebo-controlled study targeting 20 randomly assigned 
pediatric patients (n = 10,  3 y- 5 y; n= 10, 6 y-10 y) evaluating the 
safety and effi  cacy of Nyxol in pharmacologically induced mydriasis 
with 3 dilating agents (phenylephrine, tropicamide, and Paremyd). 
The primary endpoint is safety with descriptive statistics for second-
ary effi  cacy endpoints.
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ADVERSE REACTIONS
•  Serious adverse reactions related to the injection procedure have occurred in <0.1% of intravitreal injections with EYLEA 

including endophthalmitis and retinal detachment.
•  The most common adverse reactions (≥5%) reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, 

cataract, vitreous detachment, vitreous floaters, and intraocular pressure increased.
•  Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye 

examinations. Advise patients not to drive or use machinery until visual function has recovered su� iciently.

INDICATIONS
EYLEA® (aflibercept) Injection 2 mg (0.05 mL) is indicated for the treatment of patients with Neovascular (Wet) Age-related 
Macular Degeneration (AMD), Macular Edema following Retinal Vein Occlusion (RVO), Diabetic Macular Edema (DME), and 
Diabetic Retinopathy (DR).

Please see Brief Summary of Prescribing Information on the following page.

References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019. 2. Campochiaro PA, Clark WL, Boyer DS, 
et al. lntravitreal aflibercept for macular edema following branch retinal vein occlusion: the 24-week results of the VIBRANT study. Ophthalmology. 2015;122(3):538-544. 
doi:10.1016/j.ophtha.2014.08.031 3. Boyer D, Heier J, Brown DM, et al. Vascular endothelial growth factor Trap-Eye for macular edema secondary to central retinal vein 
occlusion: six-month results of the phase 3 COPERNICUS study. Ophthalmology. 2012;119(5):1024-1032. doi:10.1016/j.ophtha.2012.01.042 4. Holz FG, Roider J, Ogura Y, et al. VEGF 
Trap-Eye for macular oedema secondary to central retinal vein occlusion: 6-month results of the phase III GALILEO study. Br J Ophthalmol. 2013;97(3):278-284. doi:10.1136/
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© 2021, Regeneron Pharmaceuticals, Inc. All rights reserved.
777 Old Saw Mill River Road, Tarrytown, NY 10591

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
•  EYLEA is contraindicated in patients with ocular or periocular infections, active intraocular inflammation, or known 

hypersensitivity to aflibercept or to any of the excipients in EYLEA.

WARNINGS AND PRECAUTIONS
•  Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments. 

Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed to report 
any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately. 
Intraocular inflammation has been reported with the use of EYLEA.

•  Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA. 
Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with VEGF inhibitors. 
Intraocular pressure and the perfusion of the optic nerve head should be monitored and managed appropriately.

•  There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. 
ATEs are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The 
incidence of reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined 
group of patients treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, 
the incidence was 3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The 
incidence in the DME studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with 
EYLEA compared with 2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) 
in the combined group of patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no 
reported thromboembolic events in the patients treated with EYLEA in the first six months of the RVO studies.

Inspired by a real patient with MEfRVO.

P<0.01 vs control and sham control.

VIBRANT study design: Randomized, multicenter, double-masked, controlled study in which patients with MEfBRVO (N=181; 
age range: 42-94 years, with a mean of 65 years) were randomized to receive: 1) EYLEA 2 mg Q4 or 2) laser photocoagulation 
administered at baseline and subsequently as needed (control group). The primary efficacy endpoint was the proportion of 
patients who gained ≥15 letters in BCVA at Week 24 compared with baseline.1

COPERNICUS and GALILEO study designs: Randomized, multicenter, double-masked, sham-controlled studies in patients with 
MEfCRVO (N=358; age range: 22-89 years, with a mean of 64 years). Patients were assigned in a 3:2 ratio to either: 1) EYLEA 2 mg Q4 
for the first 6 months or 2) sham injections (control) Q4 for a total of 6 injections. In both studies, the primary efficacy endpoint was 
the proportion of patients who gained ≥15 letters in BCVA at Week 24 compared with baseline.1

 *Last observation carried forward; full analysis set.

BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; Q4, every 4 weeks.

SEE WHAT EYLEA COULD DO FOR YOUR PATIENTS WITH MEfRVO AT HCP.EYLEA.US
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+18.0
vs +3.3 in the 
sham control 
group (n=68)

CLINICALLY SIGNIFICANT VISION GAINS IN MEfRVO 
ACROSS 3 ROBUST CLINICAL TRIALS
Proportion of patients who gained ≥15 ETDRS letters (primary endpoint) and mean change in BCVA 
(ETDRS letters) (secondary endpoint) at Month 6 from baseline vs control1-4,*
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Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed to report 
any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately. 
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ATEs are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The 
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Inspired by a real patient with MEfRVO.

P<0.01 vs control and sham control.

VIBRANT study design: Randomized, multicenter, double-masked, controlled study in which patients with MEfBRVO (N=181; 
age range: 42-94 years, with a mean of 65 years) were randomized to receive: 1) EYLEA 2 mg Q4 or 2) laser photocoagulation 
administered at baseline and subsequently as needed (control group). The primary efficacy endpoint was the proportion of 
patients who gained ≥15 letters in BCVA at Week 24 compared with baseline.1

COPERNICUS and GALILEO study designs: Randomized, multicenter, double-masked, sham-controlled studies in patients with 
MEfCRVO (N=358; age range: 22-89 years, with a mean of 64 years). Patients were assigned in a 3:2 ratio to either: 1) EYLEA 2 mg Q4 
for the first 6 months or 2) sham injections (control) Q4 for a total of 6 injections. In both studies, the primary efficacy endpoint was 
the proportion of patients who gained ≥15 letters in BCVA at Week 24 compared with baseline.1
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BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; Q4, every 4 weeks.
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1 INDICATIONS AND USAGE 
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of patients with:
Neovascular (Wet) Age-Related Macular Degeneration (AMD), Macular Edema Following Retinal Vein Occlusion (RVO), Diabetic 
Macular Edema (DME), Diabetic Retinopathy (DR).
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections  
EYLEA is contraindicated in patients with ocular or periocular infections. 
4.2 Active Intraocular Inflammation  
EYLEA is contraindicated in patients with active intraocular inflammation. 
4.3 Hypersensitivity  
EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity 
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS 
5.1 Endophthalmitis and Retinal Detachments  
Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse 
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed 
to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately 
[see Patient Counseling Information (17)].
5.2 Increase in Intraocular Pressure  
Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse 
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular 
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and 
managed appropriately.
5.3 Thromboembolic Events  
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs 
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of  
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients 
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was 
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME 
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with 
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of 
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events 
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS 
The following potentially serious adverse reactions are described elsewhere in the labeling:  
• Hypersensitivity [see Contraindications (4.3)]  
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]  
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]  
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience  
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug 
cannot be directly compared to rates in other clinical trials of the same or another drug and may not reflect the rates observed  
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients 
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1% 
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%) 
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and 
intraocular pressure increased.

Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data described below reflect exposure to EYLEA in 1824 patients 
with wet AMD, including 1223 patients treated with the 2-mg dose, in 2 double-masked, controlled clinical studies (VIEW1 and VIEW2) 
for 24 months (with active control in year 1).
Safety data observed in the EYLEA group in a 52-week, double-masked, Phase 2 study were consistent with these results.

Table 1: Most Common Adverse Reactions (≥1%) in Wet AMD Studies
Baseline to Week 52 Baseline to Week 96

Adverse Reactions
EYLEA 

(N=1824)

Active Control  
(ranibizumab) 

(N=595)
EYLEA 

(N=1824)

Control  
(ranibizumab) 

(N=595)
Conjunctival hemorrhage 25% 28% 27% 30%
Eye pain 9% 9% 10% 10%
Cataract 7% 7% 13% 10%
Vitreous detachment 6% 6% 8% 8%
Vitreous floaters 6% 7% 8% 10%
Intraocular pressure increased 5% 7% 7% 11%
Ocular hyperemia 4% 8% 5% 10%
Corneal epithelium defect 4% 5% 5% 6%
Detachment of the retinal pigment epithelium 3% 3% 5% 5%
Injection site pain 3% 3% 3% 4%
Foreign body sensation in eyes 3% 4% 4% 4%
Lacrimation increased 3% 1% 4% 2%
Vision blurred 2% 2% 4% 3%
Intraocular inflammation 2% 3% 3% 4%
Retinal pigment epithelium tear 2% 1% 2% 2%
Injection site hemorrhage 1% 2% 2% 2%
Eyelid edema 1% 2% 2% 3%
Corneal edema 1% 1% 1% 1%
Retinal detachment <1% <1% 1% 1%

Less common serious adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal tear, and 
endophthalmitis.

Macular Edema Following Retinal Vein Occlusion (RVO). The data described below reflect 6 months exposure to EYLEA with a 
monthly 2 mg dose in 218 patients following central retinal vein occlusion (CRVO) in 2 clinical studies (COPERNICUS and GALILEO)  
and 91 patients following branch retinal vein occlusion (BRVO) in one clinical study (VIBRANT).

Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
CRVO BRVO

Adverse Reactions
EYLEA 

(N=218)
Control 
(N=142)

EYLEA 
(N=91)

Control 
(N=92)

Eye pain 13% 5% 4% 5%
Conjunctival hemorrhage 12% 11% 20% 4%
Intraocular pressure increased 8% 6% 2% 0%
Corneal epithelium defect 5% 4% 2% 0%
Vitreous floaters 5% 1% 1% 0%
Ocular hyperemia 5% 3% 2% 2%
Foreign body sensation in eyes 3% 5% 3% 0%
Vitreous detachment 3% 4% 2% 0%
Lacrimation increased 3% 4% 3% 0%
Injection site pain 3% 1% 1% 0%
Vision blurred 1% <1% 1% 1%
Intraocular inflammation 1% 1% 0% 0%
Cataract <1% 1% 5% 0%
Eyelid edema <1% 1% 1% 0%
 
Less common adverse reactions reported in <1% of the patients treated with EYLEA in the CRVO studies were corneal edema, retinal 
tear, hypersensitivity, and endophthalmitis.

Diabetic Macular Edema (DME) and Diabetic Retinopathy (DR). The data described below reflect exposure to EYLEA in 578 patients 
with DME treated with the 2-mg dose in 2 double-masked, controlled clinical studies (VIVID and VISTA) from baseline to week 52 and 
from baseline to week 100.

Table 3: Most Common Adverse Reactions (≥1%) in DME Studies
Baseline to Week 52 Baseline to Week 100

Adverse Reactions
EYLEA 

(N=578)
Control 

(N=287)
EYLEA 

(N=578)
Control 

(N=287)
Conjunctival hemorrhage 28% 17% 31% 21%
Eye pain 9% 6% 11% 9%
Cataract 8% 9% 19% 17%
Vitreous floaters 6% 3% 8% 6%
Corneal epithelium defect 5% 3% 7% 5%
Intraocular pressure increased 5% 3% 9% 5%
Ocular hyperemia 5% 6% 5% 6%
Vitreous detachment 3% 3% 8% 6%
Foreign body sensation in eyes 3% 3% 3% 3%
Lacrimation increased 3% 2% 4% 2%
Vision blurred 2% 2% 3% 4%
Intraocular inflammation 2% <1% 3% 1%
Injection site pain 2% <1% 2% <1%
Eyelid edema <1% 1% 2% 1%
 
Less common adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal detachment, retinal 
tear, corneal edema, and injection site hemorrhage. 
Safety data observed in 269 patients with nonproliferative diabetic retinopathy (NPDR) through week 52 in the PANORAMA trial were 
consistent with those seen in the phase 3 VIVID and VISTA trials (see Table 3 above).
6.2 Immunogenicity  
As with all therapeutic proteins, there is a potential for an immune response in patients treated with EYLEA. The immunogenicity 
of EYLEA was evaluated in serum samples. The immunogenicity data reflect the percentage of patients whose test results were 
considered positive for antibodies to EYLEA in immunoassays. The detection of an immune response is highly dependent on the 
sensitivity and specificity of the assays used, sample handling, timing of sample collection, concomitant medications, and underlying 
disease. For these reasons, comparison of the incidence of antibodies to EYLEA with the incidence of antibodies to other products may 
be misleading. 
In the wet AMD, RVO, and DME studies, the pre-treatment incidence of immunoreactivity to EYLEA was approximately 1% to 3% across 
treatment groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were detected in a similar percentage range of 
patients. There were no differences in efficacy or safety between patients with or without immunoreactivity.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy 
Risk Summary
Adequate and well-controlled studies with EYLEA have not been conducted in pregnant women. Aflibercept produced adverse 
embryofetal effects in rabbits, including external, visceral, and skeletal malformations. A fetal No Observed Adverse Effect Level 
(NOAEL) was not identified. At the lowest dose shown to produce adverse embryofetal effects, systemic exposures (based on AUC for 
free aflibercept) were approximately 6 times higher than AUC values observed in humans after a single intravitreal treatment at the 
recommended clinical dose [see Animal Data].
Animal reproduction studies are not always predictive of human response, and it is not known whether EYLEA can cause fetal harm 
when administered to a pregnant woman. Based on the anti-VEGF mechanism of action for aflibercept, treatment with EYLEA may 
pose a risk to human embryofetal development. EYLEA should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The background risk of major birth defects 
and miscarriage for the indicated population is unknown. In the U.S. general population, the estimated background risk of major birth 
defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data 
In two embryofetal development studies, aflibercept produced adverse embryofetal effects when administered every three days 
during organogenesis to pregnant rabbits at intravenous doses ≥3 mg per kg, or every six days during organogenesis at subcutaneous 
doses ≥0.1 mg per kg. 
Adverse embryofetal effects included increased incidences of postimplantation loss and fetal malformations, including anasarca, 
umbilical hernia, diaphragmatic hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele, 
heart and major vessel defects, and skeletal malformations (fused vertebrae, sternebrae, and ribs; supernumerary vertebral arches 
and ribs; and incomplete ossification). The maternal No Observed Adverse Effect Level (NOAEL) in these studies was 3 mg per kg. 
Aflibercept produced fetal malformations at all doses assessed in rabbits and the fetal NOAEL was not identified. At the lowest 
dose shown to produce adverse embryofetal effects in rabbits (0.1 mg per kg), systemic exposure (AUC) of free aflibercept was 
approximately 6 times higher than systemic exposure (AUC) observed in humans after a single intravitreal dose of 2 mg.
8.2 Lactation 
Risk Summary
There is no information regarding the presence of aflibercept in human milk, the effects of the drug on the breastfed infant, or the 
effects of the drug on milk production/excretion. Because many drugs are excreted in human milk, and because the potential for 
absorption and harm to infant growth and development exists, EYLEA is not recommended during breastfeeding. 
The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for EYLEA and any 
potential adverse effects on the breastfed child from EYLEA.
8.3 Females and Males of Reproductive Potential 
Contraception
Females of reproductive potential are advised to use effective contraception prior to the initial dose, during treatment, and for at least 
3 months after the last intravitreal injection of EYLEA.

Infertility
There are no data regarding the effects of EYLEA on human fertility. Aflibercept adversely affected female and male reproductive 
systems in cynomolgus monkeys when administered by intravenous injection at a dose approximately 1500 times higher than the 
systemic level observed humans with an intravitreal dose of 2 mg. A No Observed Adverse Effect Level (NOAEL) was not identified. 
These findings were reversible within 20 weeks after cessation of treatment.
8.4 Pediatric Use  
The safety and effectiveness of EYLEA in pediatric patients have not been established.
8.5 Geriatric Use  
In the clinical studies, approximately 76% (2049/2701) of patients randomized to treatment with EYLEA were ≥65 years of age and 
approximately 46% (1250/2701) were ≥75 years of age. No significant differences in efficacy or safety were seen with increasing age 
in these studies.
17 PATIENT COUNSELING INFORMATION 
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In the bag
Intracapsular injection is a leap 
forward for surgeons and patients

By Lynda Charters; 
Reviewed by Robert H. Osher, MD

A long-awaited innovation in cataract surgery 
postoperative care has arrived after decades 
of the eye drop instillation that has been the 
perpetual standard of care. The injection of 
dexamethasone intraocular suspension 9% 
(Dexycu; EyePoint Pharmaceuticals, Inc), a 
novel bioerodible spherule, into the anterior 
segment controls postoperative infl ammation 
in contrast to topical instillation of eye drops.  

“Ophthalmologists have accepted the use of 
eye drops despite proven ineffi  ciency, dexterity 
requirements, compliance issues, potential con-
tamination, variable high cost, and nightmares 
at the pharmacy that cause patient/staff  stress,” 
said Robert H. Osher, MD, medical director 
emeritus of Cincinnati Eye Institute in Ohio. 

Dexamethasone intraocular suspension 9% 
received FDA approval in 2018 for treating 
postoperative infl ammation with injection into 
the anterior segment. Initially, however, the 
drug was injected blindly through the pupil, 
which had the potential to cause compli-
cations, Osher described. Because of this 
approach, visual confi rmation of the drug vol-
ume behind the iris could not be determined, 
and nor could the potential for complications 

developing if the drug came into contact with 
ocular tissues, causing corneal edema, pupil 
distortion, or elevated IOP.

A new mission
Osher, in collaboration with Jay S. Duker, 
MD, developed an easy, reliable approach to 
facilitate injection visualization and reduce 
complications in which the dexamethasone 
was injected into the capsular bag.

Technological advances associated with this 
procedure included the vortex mixer to pre-
pare the drug in advance of the procedure and 
the use of a 27-gauge cannula. This cannula 
was selected after attempts to use a 25-gauge 
instrument supplied by the company and a 
30-gauge cannula proved less ideal.

The surgeon opted to inject the spherule 
into the inferonasal quadrant to counteract 
any gravitational issues. In right eyes, the in-
jection was easily performed using a straight/
angled cannula with the stab incision in the 
superotemporal quadrant; in left eyes, the 
stab incision was made in the inferotemporal 
quadrant, which made the target location for 
the spherule slightly more diffi  cult to reach. 
A curved cannula (AcuSurgical) was found to 
facilitate injection into the inferonasal capsu-
lar bag. Osher reported the ease with which 

the dexamethasone intraocular suspension 9% 
bolus was injected 1 to 1.5 clock hours in size 
through the 27-gauge cannula on a standard 
tuberculin syringe.

“The key to the success of this procedure 
was a deep, stable anterior chamber,” he 
emphasized.

Following hydration of the main and stab 
incisions, balanced saline solution (BSS) was 
injected to deepen the chamber, followed by 
the introduction of a straight or curved cannu-
la through the stab incision. The capsular bag 
was entered under direct visualization.

The dexamethasone intraocular suspension 
9% was sticky, which served as an advantage 
when injecting the bolus peripheral to the op-
tic/optic haptic junction, Osher noted. Twenty 
patients were included in the initial evaluation 
of this new method.

Surgical pearls
The main takeaways from the fi rst forays into 
this procedure include the following: 

■ Maintain a deep chamber.
■ Orient the IOL before injection. This 

prevents the need for IOL manipulation 
that may apply pressure on the 
bag equator and result in possible 
displacement of the spherule.

From the Cover
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Netarsudil lowers IOP for  
patients on maximal therapy
Drug is prescribed as adjunctive therapy for those with glaucoma

By Lynda Charters; 
Reviewed by Bella J. Wolf, MD

Instillation of netarsudil (Rhopressa, Aerie Phar-
maceuticals) can have an additional, modest 
beneficial effect in patients who are already on 
the maximally tolerated medical therapy for 
glaucoma, according to Bella J. Wolf, MD, and 
Edmund P. Farris Jr, MD, Department of Oph-
thalmology, New York Eye and Ear Infirmary of 
Mount Sinai, New York, New York.

However, the IOP-lowering drug, which the 
FDA approved to treat glaucoma in 2017, is 
associated with some adverse effects that affect 
patient adherence.

Retrospective analysis  
of netarsudil effect
The study included all patients in a large 
glaucoma clinic treated with netarsudil from 
2018 to 2020. In this study, the investiga-
tors compared the IOPs measured during 3 
consecutive examinations over a time frame 
of at least 1 month before and after initiation 
of treatment with netarsudil in order to assess 
the drug’s effect. 

A search of the medical records identified 
516 patients for whom netarsudil had been pre-
scribed during the study period; 43 eyes of 29 
patients (mean age, 75 years) met the inclusion 
criteria. All were receiving the maximally toler-
ated medical therapy at the time of inclusion in 
the study.

Patients were excluded from the analysis 
if they had had a recent change in their IOP 
therapy, had been treated with laser or surgery 
during the time of the study, or were poorly 
adherent to their therapy. Primary open-angle 
glaucoma was the most common diagnosis in 
45% of patients, followed by mixed-mechanism 
glaucoma in 24%.

Before investigators added netarsudil to 
the patients’ drug regimens, 24 patients were 
taking 4-plus medications to lower IOP, 4 were 
taking 3 drugs, and 1 was taking 2 drugs. 
Seventeen patients had also undergone previ-
ous laser treatments and 15 had undergone a 
glaucoma surgery.

Wolf and Farris noted that the mean baseline 
IOP was 16.74 ± 4.8 mm Hg, and the mean IOP 
after netarsudil was 14.43 ± 3.89 mm Hg. The 
mean reduction was 2.31 mm Hg (P < .000006).

A limitation of this treatment was that an 
adverse effect of netarsudil, conjunctival 
hyperemia, as well as cost, resulted in a sig-
nificant decrease in patient adherence to the 
medication.

Netarsudil was prescribed as an adjunctive 
therapy for patients who were on maximally 
tolerated medical therapy for glaucoma. In 
most cases, those patients had an IOP that was 
not controlled well or there was a concern that 
the glaucoma would progress.

The investigators concluded that netarsudil 
can result in a modest IOP decrease in patients 
who are already taking maximally tolerated 
medical therapy. 

Bella Wolf, MD
E: 212/241-6500
This article was adapted from Wolf’s presentation 
at the 2021 American Academy of Ophthalmology 
annual meeting in New Orleans, Louisiana. She has 
no financial interest in this subject matter. 

 ■ Use fluid streams of BSS cautiously to 
avoid severing/displacing the spherule.

 ■ Separate dexamethasone intraocular 
suspension 9% on the IOL with a stream 
of BSS.

 ■ Premature injection of dexamethasone can 
be easily aspirated into the same cannula 
to facilitate another injection.

The dexamethasone intraocular suspension 
9% was injected successfully into the capsular 
bag into 19 of the 20 patients. One patient had 
posterior vitreous pressure and the dexameth-

asone was expelled from the chamber twice 
before being removed.

Adverse effects included the prolapse of 
dexamethasone intraocular suspension 9% into 
the anterior chamber in 3 eyes of 2 patients 
noted on the first postoperative day; 1 eye had a 
late dislocation of the spherule between 1 and 7 
days postoperatively. In 16 eyes, the dexameth-
asone was stable in the capsular bag as viewed 
by oblique viewing and gonioscopy.

No complications such as corneal edema, 
elevated IOP, abnormal pupil, pain, persistent 
inflammation, or need for rescue developed 

in relation to the dexamethasone intraocular 
suspension 9%. 

“The hope is that new drug delivery using 
the capsular bag increases efficacy, enhances 
safety, and provides the potential for additional 
therapies in the future,” Osher concluded. 

Robert H. Osher, MD
E: rhosher@cvphealth.com
This article is adapted from Osher’s presentation 
at the American Academy of Ophthalmology’s 
annual meeting. He is a consultant to EyePoint 
Pharmaceuticals but did not receive financial 
support for this independent study. 

Interested in more content 
like this? Subscribe today!
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Suprachoroidal delivery system gets 
drug to the macula, posterior segment
Provides safe, e� ective injection to target choroidal, retinal tissues

By Lynda Charters; 
Reviewed by Yoreh Barak, MD

A novel suprachoroidal delivery system being 
developed by Everads Therapy (Tel Aviv, 
Israel) was tested in nonhuman primates and 
demonstrated its ability to deliver large drug 
volumes rapidly and safely to the back of the 
eye. The study was conducted using indocy-
anine green (ICG) dye to enable visualization of 
the distribution achieved with the device. 

Drug delivery using this technology is per-
formed by inserting the tip of the device’s nee-
dle tangentially into the sclera up to a depth 
controlled by a sleeve stopper on the needle. 
A blunt tissue separator is then extended and 
retracted to open a path from the sclera into 
the suprachoroidal space. This is followed by 
injection of drug, or in the case of this study 
the ICG. The device is designed to be used 
with a standard Luer lock syringe. 

Yoreh Barak, MD, head of Retina at Ram-
bam Medical Center, was the lead investigator 
of a study that used 6 live and 6 cadaver eyes 
of nonhuman primates into which investi-
gators injected 150 μl or 200 μl of ICG. They 
evaluated the dye’s distribution throughout 
the posterior pole, as well as the tolerability 
of the procedure. 

“Everads’ suprachoroidal delivery system has 
the potential to provide safe and eff ective de-
livery of therapy to target choroidal and retinal 
tissues via the suprachoroidal space and is dif-
ferentiated by its ability to deliver high volumes 
and large particles rapidly to the macula and 
throughout the posterior pole,” Barak explained 

Barak and colleagues examined the eyes by 
biomicroscopy and fundus and optical coher-
ence tomography (OCT) imaging before the 
procedure and immediately after, then at 1, 3, 
and 24 hours after the procedure. 

ICG distribution
The investigators found that the ICG 
was distributed throughout the posteri-
or segment in both the live and cadaver 
eyes. They observed rapid distribution 
in the macular region, and distribution 
throughout the posterior pole was seen 
within 24 hours in all in vivo eyes. 

No adverse eff ects of the procedure 
developed during the 24-hour period of 
observation. The investigators reported that 
“anterior segment, color, and monochrome 
fundus images revealed no suprachoroidal 
blebs, retinal detachments, or hemorrhages 
associated with the dosing using the supracho-
roidal delivery system. No ICG was seen in the 
vitreous or under the retina and no infl amma-
tory reaction occurred after dosing as seen on 
slit-lamp evaluation.”

The retinal thickness did not change sig-
nifi cantly on the OCT images. A mild increase 
in IOP occurred that was nonsignifi cant and 
resolved within 1 hour of injection. Based on 
these fi ndings, investigators concluded that 
the injection was successful and well tolerated. 
The dye was distributed throughout the 
posterior pole after the injection and 
continued during the period of observa-
tion to the macula and the optic nerve. 

“Opening a tangential path with the 
blunt tissue separator enabled safe and 
extensive distribution of large volumes 
throughout the posterior segment,” they 
said. “The device may provide safe and 
eff ective delivery of treatments to the 

macular region and posterior pole.”
“This unique delivery technology, which 

has the potential to rapidly and safely deliver 
treatment to the macula and posterior pole via 
the suprachoroidal space, is currently being 
evaluated by a number of pharmaceutical 
companies for delivery of various treatments, 
including gene therapy,” according to Moshe 
Weinstein, CEO of Everads Therapy Ltd. 

Yoreh Barak, MD
E: Yoreh_b@rmc.gov.il

This article is adapted from the poster pre-
sentation at the 2021 American Academy of 
Ophthalmology annual meeting held recent-
ly. Yoreh Barak is a consultant to Everads 

Therapy Ltd.

Moshe Weinstein
E: mweinstein@everads-therapy.com
Moshe Weinstein is the CEO of Everads 

Therapy Ltd. 

sclera choroid

retina

Illustration of ICG delivered in the 
suprachoroidal space. 
Abbreviation: ICG, indocyanine green
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Intravitreal bevacizumab for 
ROP proves less can be more
Lower doses vs higher ones are equally e� ective for treating disease

By Lynda Charters; 
Reviewed by Thomas Wayne Hejkal, MD, PhD

Study fi ndings have revealed that a 30-µg 
intravitreal dose of bevacizumab (Avastin, 
Genentech, Inc) is as eff ective as a much larger 
dose for treating retinopathy of prematurity 
(ROP), according to Thomas Wayne Hejkal, 
MD, PhD, in private practice at Eye Consul-
tants, P.C., in Omaha, Nebraska. 

A 625-µg dose of intravitreal bevacizumab is 
eff ective for treating ROP, but with that higher 
dose comes concerns about the possibility of 
systemic adverse eff ects. Because limited data 
have indicated that 30 µg is also eff ective, He-
jkal and colleagues retrospectively compared 
the posttreatment results in 22 patients who 
received the low dose of bevacizumab with the 
results of 22 who had been treated with the 
high dose.  

Hejkal, chair emeritus of the Department 
of Ophthalmology and Visual Sciences at the 
University of Nebraska Medical Center in 
Omaha, based the use of the markedly lower 
dose of bevacizumab on a study by Wallace 
et al.1 In that study, none of 10 eyes in the 
lowest-dose group (0.031 mg) had an ROP re-
currence or needed additional treatment. This 
group had the best outcome in that study. 

Dose comparisons of 
intravitreal bevacizumab
The investigators conducted a nonrandom-

ized, nonmasked, consecutive case series 
study that included infants with ROP treated 
with the 2 doses of intravitreal bevacizum-
ab. The same retina specialist treated both 
groups of infants. 

In this study, 22 patients (44 eyes; mean es-
timated gestational age at birth ± 95% CI, 24.7 
± 0.44 weeks; mean birth weight, 612 ± 51.8 
g) were treated with the 30-µg dose in 0.03 mL 
and compared with 22 consecutive previous-
ly treated patients (44 eyes; mean estimated 
gestational age at birth ± 95% CI, 24.6 ± 0.57 
weeks; mean birth weight, 672 ± 71.5 g) who 
received 625-µg in 0.025 mL. 

The primary outcome measures were the 
percentage of eyes with initial ROP regres-
sion and the percentage of eyes that required 
subsequent laser treatment. A secondary 
outcome measure was the time between 
bevacizumab treatment and subsequent laser 
treatment. 

The results indicated that all eyes in the 30-
µg and 625-µg groups had initial regression 
of ROP and that 50% of all eyes in both 
groups were treated with laser at some 
point after the bevacizumab treat-
ment. The respective mean estimated 
gestational ages at the time of laser 
treatment were 53.5 ±  4.48 weeks and 50.7 
± 2.40 weeks, a diff erence that did not reach 
signifi cance (P = .54).

The times to the need for laser treatment 
were also similar and nonsignifi cant (P = .23) 

in both groups, 16.3 ± 4.23 weeks and 15.0 ±
2.10 weeks, respectively.

In the higher-dose group, 1 eye developed 
a 4B retinal detachment and 3 babies died 
from causes presumably unrelated to treat-
ment, Hejkal reported. 

“A 30-µg dose of intravitreal bevacizumab 
was as eff ective as a 625-µg dose for treating 
ROP,” Hejkal concluded. “The subsequent 
laser treatment rates were identical (50%) 
in each group and the times to laser treat-
ment also were similar. These data provide 
additional evidence from clinical practice to 
support the use of a 30-µg dose of bevacizum-
ab for treating ROP.” 

Thomas Wayne Hejkal, MD, PhD
E: tom@eyeconsultantspc.com

This article is adapted from Hejkal’s presenta-
tion at the 2021 American Society of Retina 
Specialists 39th annual meeting in San 
Antonio, Texas. He has no � nancial interest in 

this subject matter. 

Reference
1. Wallace DK, Dean TW, Hartnett ME, et al; Pediatric Eye 
Disease Investigator Group. A dosing study of bevacizum-
ab for retinopathy of prematurity: late recurrences and 
additional treatments. Ophthalmology. 2018;125(12):1961-
1966. doi:10.1016/j.ophtha.2018.05.001 
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TAKE-HOME: The results of the study 
support the use of a 30-µg dose of 
bevacizumab for treating ROP.
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imaging

By Lynda Charters; 
Reviewed by Ritika Mullick, MBBS, MS

Polarization-sensitive optical coherence 
tomography (PS-OCT) is a functional exten-
sion of the conventional OCT that exploits the 
polarization properties of light. 

The human eye is known to have polar-
ization altering tissues that using an ul-
tra-high-resolution PS-OCT, Ritika Mullick, 
MBBS, MS, explained, helps physicians and 
scientists study the form birefringence caused 
due to the underlying fibril structures in the 
corneal stroma. This imaging modality can 
detect subnormal distributions of the collagen 
in corneal disorders. 

This ability to assess the corneal status can 
help in the early recognition of disease-relat-
ed changes before they can be seen topo-
graphically, according to Mullick is a fellow 
in Cornea and Refractive Services, Narayana 
Nethralaya Hospital, Bangalore, India. 

In her clinic setting, this technology can 
demonstrate normal corneal biomechanics 
and clear-cut cases of abnormalities, such as 
the development of post-SMILE ectasia.  

Usefulness of PS-OCT 
The technology is especially useful in what 
Mullick describes as “confusing” cases that 
comprise about 35% of the cases that pass 
through her clinic. For example, one patient 
upon examination had a thin cornea but no 
keratoconus, another had a suspicious pre-
sentation but the biomechanics were normal, 
and yet another had normal topography but 
suspicious biomechanics.  

This raises the question: should physicians 
rely on the corneal topography or the biome-
chanics in such cases? 

This question led to the development of PS-

OCT, which can image the spatial distribution 
of fibril structures and their orientation.

“The arrangement of collagen fibers in 
normal corneas exhibit a checkered arrange-
ment centrally,” Mullick said. “In the images, 
the presence of dark blue/purple indicates 
the least phase retardation, that is, the least 
alteration of polarized light due to the uni-
form arrangement of the collagen fibers. This 
indicates a very healthy cornea.”

When corneas are diseased, irregular or-
ganization of the collagen fibers can be seen 
with more alteration of the polarized light, 
which indicates higher phase retardation as 
seen by the warmer colors in the image. 

Corneal study 
Mullick and her colleagues studied 135 
corneas prospectively using PS-OCT, i.e., 50 
that were healthy, 50 with keratoconus, and 
35 suspicious corneas. All patients underwent 
corneal tomography, corneal biomechanics, 
and epithelial mapping in addition to biomi-
croscopy, fundus evaluation, and refraction. 
The evaluations were followed by PS-OCT. 

The results were categorized based on the 
topographic and biomechanical analyses 
followed by in vivo analysis of the phase 
retardation (PR) distribution. She provided 
some examples of representative cases.  

Mullick reported that the in vivo imaging 
by PS-OCT showed normal topography in 
2 cases, but another case had a suspicious 
BAD-D. The Oculus HR Pentacam software 
program is inbuilt with the Belin-Ambrosio 
Enhanced Ectasia Display (BAD), which helps 
in the early detection of subclinical keratoco-
nus changes. 

However, the checkered arrangement in 
the center of the image indicated that the 2 
corneas were healthy and therefore would be 

suitable candidates for refractive surgery. 
A third case had normal BAD-D and suspi-

cious biomechanics; this patient had a partial 
loss of the checkered arrangement. In this 
case, refractive surgery was deferred. 

The fourth case had a thin cornea and no 
keratoconus, but there was partial loss of the 
checkered arrangement. 

In the fifth and sixth cases with kerato-
conus and post-SMILE ectasia, respectively, 
there was a complete loss of the checkered 
arrangement, which indicated that these 
were weak ecstatic corneas with a weak 
collagenous arrangement 

This approach has facilitated the ability to 
diagnose disease earlier before it becomes 
apparent on topography. Mullick noted that 
PS-OCT can clearly identify differences in 
collagen fiber distributions between healthy 
and keratoconic corneas. 

“Suspicious corneas had a unique distri-
bution of collagen indicated early changes be-
fore they were detected on topography,” she 
explained. “The imaging technology can help 
diagnose keratoconus even in cases that have 
normal or borderline suspicious topography 
findings, and therefore can be an excellent 
screening modality.”

The technology can also be used to screen 
candidates for refractive surgery, identify 
forme fruste keratoconus, monitor kerato-
conus progression or follow cross-linking 
outcomes, perform post-graft imaging, or 
diagnose retinal disorders. 

Ritika Mullick, MBBS, MS
E: drritikamullick@gmail.com
This article was adapted from Mullick’s Subspe-
cialty Day presentation at the American Academy 
of Ophthalmology annual meeting. She has no 
financial interest in this subject matter. 

PS-OCT is a missing link in 
recognition of corneal abnormalities 
Assessing cornea status can aid early recognition of disease-related changes
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clinical diagnosis

By Lynda Charters; 
Reviewed by Fairooz P. Manjandavida, MD

The survival rate with orbital retinoblastoma 
improves substantially due to a combination 
approach that includes intensive sequen-
tial treatment comprised of chemotherapy, 
enucleation, and external beam radiation 
therapy. Fairooz P. Manjandavida, MD, and 
colleagues, from LV Prasad Eye Institute, Cen-
ter for Sight Eye Hospitals, Horus Specialty 
Eye Care, in Hyderabad, India, reported the 
fi ndings.

Patients with intraocular retinoblastoma 
have an excellent cure rate, with physicians 
salvaging life, eyes, and vision. In contrast, 
orbital retinoblastoma that has extended be-
yond the confi nes of the eyeball is associated 
with high levels of mortality, and the risks of 
systemic metastasis are 10 to 27 times higher 
than the rates associated with intraocular 
retinoblastoma. 

Most patients aff ected by orbital retinoblas-
toma, 30% to 60%, are located in Asia, Africa, 
and Central America, whereas in Western 
countries the incidence is less than 2%. An 
estimated 70% to 100% of patients die from 
orbital retinoblastoma because of the high 
risk of systemic metastasis.

Based on these statistics, Manjandavida 
and colleagues saw the need for an intensive 
multimodal treatment approach that com-
bined high-dose chemotherapy to prevent 
metastasis; enucleation for surgical clearance; 
orbital radiotherapy to eliminate the resid-
ual microscopic cancer cells; and additional 
adjuvant chemotherapy. 

The investigators undertook a retrospective 
analysis of a prospective nonrandomized 
interventional case series to determine the 
outcomes of primary orbital retinoblastoma 

subjected to this intensive regimen in patients 
without systemic metastasis at presentation. 

Treatment included high doses of vincris-
tine, carboplatin, etoposide as neoadjuvant 
systemic chemotherapy, enucleation after 
radiologically confi rmed regression of the 
orbital component, and post–enucleation 
orbit stereotactic radiotherapy of 4500 cGy. 
This was followed by adjuvant chemotherapy. 
The patients underwent 12 cycles of systemic 
chemotherapy. Systemic metastasis was the 
primary outcome measure.

Intensive multimodal therapy
The study included 44 eyes of 44 patients 
(mean age, 38 months; range, 4 months-8 
years) with orbital retinoblastoma over a 
20-year period from July 2000 to June 
2020. All patients were followed for 
a minimum of 12 months (mean, 88 
months; range, 12-205).

Of the 44 patients, 40 completed the 

treatment. The investigators reported that 
enucleation was performed after a mean of 
6 chemotherapy cycles (range, 3-9). Orbital 
exenteration was not needed for any patient. 

Twenty-one patients had transient myelosup-
pression, which was managed conservatively. 

Systemic metastasis occurred in 1 patient 
(2.5%), and 39 (97.5%) were alive and well 
at a median follow-up of 82 months with a 
95% 10-year survival rate by Kaplan-Meier 
estimate, reported the investigators.

Based on these results, the authors con-
cluded that intensive multimodal therapy is 
safe and very eff ective in improving survival 
in patients with orbital retinoblastoma. 

Fairooz P. Manjandavida, MD
E: dr.fairooz@yahoo.com

This article is adapted from Manjandav-
ida’s presentation at the 2021 American 
Academy of Ophthalmology annual meeting 
in New Orleans, Louisiana. She has no � nan-

cial interest in this subject matter. 

Intensive multimodal therapy is 
effective for orbital retinoblastoma
Investigators observe survival rate of about 95%

Ophthalmologists 
are learning 
to treat orbital 
retinoblastoma 
with combination 
approach.
(Images courtesy of 
Fairooz Puthiyapurayil-
Manjandavida, MD)
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Focusing on TED: Rare but devastating
Assembling a team of experts is key for diagnosis, treatment

By Lynda Charters; 
Reviewed by Gary Lelli, MD

Thyroid eye disease (TED) is a rare autoim-
mune condition that is associated with Graves 
disease and is vision-threatening, making its 
identifi cation all the more important, accord-
ing to Gary Lelli, MD, vice chair of ophthalmol-
ogy at Weill Cornell Medical College in New 
York, New York.

Although this association is recognized, TED 
and Graves disease are 2 separate entities. “The 
TED component,” Lelli said, “can occur in up to 
50% of patients with Graves disease, but also in 
hypothyroid and normal thyroid levels.”

In addition, TED occurs much more often 
in women—that is, as much as 5 times more 
often—and more so in the fourth decade of 
life. A second peak can occur in older patients 
in their sixth decade of life. Smokers are also 
much more likely to develop TED and have 
a longer period of infl ammation from TED as 
well as a more severe disease course.

The infl ammation that develops in TED 
around the eye and eye socket can cause pro-
gressive changes, resulting in functional vision 
disorders, patient discomfort, and changes in 
patient appearance over relatively short peri-
ods of weeks to months, Lelli explained.

A menu of symptoms accompanies TED, 
such as severe dry eye, ocular redness and 
irritation, ocular bulging, eyelid retraction, and 
blurry vision. The characteristic infl ammation 
associated with TED can impact the ocular 
muscles, resulting in diplopia and a detrimen-
tal eff ect on daily activities, such as reading 
and driving. 

In the most severe cases, infl ammation can 
cause compression of the optic nerve, result-
ing in visual loss. This most severe result can 
occur in approximately 2% to 5% of patients. 
Infl ammation also can aff ect the normal fat 
behind the eyes and cause hypertrophy. This 
scenario is involved with ocular bulging. 

Swelling that is related to the fat hypertrophy 
also can be apparent in the lower and upper 
eyelids.

The TED team 
Lelli emphasized that an evaluation conduct-
ed by the appropriate specialist is the most 
important factor in diagnosing and managing 
this patient population. A history of any thy-
roid imbalance, especially a history of Graves 
disease, should signal an evaluation by an ocu-
loplastic surgeon or a neuro-ophthalmologist. 

Early treatment and putting a team of cli-
nicians in place that includes an oculoplastic 
surgeon, a neuro-ophthalmologist, an endocri-
nologist, a strabismus specialist, and in some 
cases a psychiatrist or psychologist to assist 
with the emotional problems that accompany 
drastic changes in appearance, are most bene-
fi cial, Lelli advised.

Early treatment steps
Because TED has a variety of presentations, 
the fi rst step is categorization of the patient re-
garding the disease stage, degree of infl amma-
tion, specifi c ocular symptoms, and presence 
of any aesthetic changes. Establishing this 
base of information then leads to determina-
tion of the appropriate treatment, Lelli said.

Treatment ranges from addressing symp-
toms with dry eye drops, for example; 
antioxidants to decrease infl ammation; oral or 
intravenous anti-infl ammatories; and surgery 
to relieve ocular bulging, eyelid retraction, and 
diplopia. “There is a wide range of treatment 
options, but they hinge on assembling the 
right team of clinicians who can properly diag-
nose and categorize patients,” he said.

Although there currently is no cure for 
TED, Lelli reported that more targeted 
treatments are in the offi  ng. “A lot of the 
disease and orbital infl ammation occur 
at the level of the orbital fi broblasts, 
receptors that are targeted by the auto-

immune process to create infl ammation. We 
have ways to target those and more research is 
being done. We can make the disease substan-
tially more tolerable for patients,” he said.

TED awareness
In 2021, the second TED Awareness Week 
was held in November. The focus of the week 
is to disseminate information about TED to 
patients and clinicians alike. A small percent-
age of patients with TED (ie, 5%-10%) have 
hypothyroidism, and a baseline examination 
is warranted.

The goal is to provide information to pa-
tients, ophthalmologists, and other eye care 
clinicians to raise their awareness of TED signs 
and symptoms in patients who have a history 
of thyroid disease, Lelli explained. A referral to 
an oculoplastic surgeon or neuro-ophthalmolo-
gist may catch the disease early in the process.

Lelli advises that clinicians who have 
patients with Graves disease or a thyroid 
condition should look for the signs and 
symptoms of TED. If a clinician is suspicious 
that a patient may have TED, speed is of the 
essence. An early evaluation by specialists can 
help get the patients on the right treatment 
path if warranted. Lelli suggested the website, 
focusonted.com, to provide useful information 
about the disease for patients and doctors as 
well as specialists listed by ZIP code. 

Gary Lelli, MD
E: gjl9003@med.cornell.edu
Lelli has no proprietary interest in any 

aspect of this report.

TAKE-HOME: When examining patients 
with Graves disease or a thyroid 
condition, it is important to look              
for signs and symptoms of TED.
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The bright future of thyroid eye disease
Treatment options beginning to evolve from traditional therapies

By Lynda Charters

The thyroid eye disease (TED) arena is finally 
beginning to evolve. Traditional therapies with 
their sometime limited success are making 
way for new drugs with the potential to pro-
vide sustained benefits for patients, according 
to Erin Shriver, MD, a clinical professor in the 
Department of Ophthalmology and Visual Sci-
ences at the University of Iowa Carver College 
of Medicine in Iowa City. 

Teprotumumab (Tepezza; Horizon Ther-
apeutics), a human monoclonal antibody 
against IGF-1 receptor that received FDA 
approval in 2020, is effective for treating 
patients with moderate to severe TED who 
received a diagnosis within 9 months of the 
intended start of treatment. Infusions of the 
drug are performed every 3 weeks over 6 
months for a total of 8 infusions. 

Clinical trials of teprotumumab
In the phase 2 clinical trial of teprotumumab, 
investigators randomly assigned 42 patients to 
teprotumumab and 45 to placebo. In phase 3, 
they randomly assigned 41 patients to teprotu-
mumab and 42 to placebo. 

The results showed that at 24 weeks, the pro-
ptosis improved by 2 mm or more in 20% of the 
patients assigned to teprotumumab and in 9.5% 
of those assigned to placebo. At that same time 
point, the proptosis decreased by 2.95 mm and 
3.32 mm, respectively, in the patients included 
in the phase 2 and phase 3 trials.

Other benefits included a grade 1 improve-
ment in diplopia, an improved quality-of-life 
score, and a final clinical activity score of 0 
or 1. Adverse events included inflammatory 
bowel disease, diarrhea, hyperglycemia, mus-
cle spasms, mild nausea, hearing impairment, 
and infusion reaction.

Improved toolkit
The ability to treat patients with TED with 

resultant better results has been improved 
because of the availability of teprotumumab.

Shriver, who is also the Jim O’Brien Gross 
and Donnita Gross Chair in Ophthalmology at 
Iowa Carver, related the case of a 73-year-old 
woman who had had TED for almost 3 decades 
and underwent a plethora of treatments. At the 
most recent visit, she presented with new-on-
set binocular diplopia and orbital pain. Shriver 
started the treatment regimen with predni-
sone for 3 days to ascertain the presence of 
inflammation to which the patient responded 
positively. Shriver than the treatment with 8 
infusions of teprotumumab; the adverse effects 
included diarrhea and gastrointestinal upset, 
tinnitus, and decreased hearing. The propto-
sis decreased by 3 mm in the right eye and 4 
mm in the left eye. The motility of the left eye 
decreased from –2 to –1 supraduction. The 
patient had a sustained response at 6 months 
after treatment was completed, according to 
Shriver.

Three of her other patients who also were 
treated for TED with teprotumumab experi-
enced a range of reduction of proptosis from 
2.5 to 4.5 mm. 

Steps for ophthalmologists
Shriver outlined some practice steps for oph-
thalmologists to take in clinic for their patients 
with TED. 

She recommended they keep TED in mind 
and control thyroid dysfunction. They also 
should advise patients about the importance 
of ceasing smoking and adopting healthy that 
includes taking a selenium supplement or 
eating Brazil nuts and supplementing with 
vitamin D. Additionally, she emphasized the 
importance of patient education; patients can 
receive unbiased information about TED in 
patient tutorials, such as those available at 
EyeRounds.org.

If ophthalmologists suspect TED, they 
should refer or treat patients early on in light 

of the fact that insurance company criteria 
vary. For example, some companies stipulate 
that in order to be covered, patients cannot 
have Graves disease for 9 months.

Shriver also mentioned that although 
traditional therapies have a role in treatment, 
patients have the opportunity to benefit from 
newer treatments and trials. 

The future of TED
Shriver said she sees the present as a very 
exciting time in TED with the advent of better 
treatments. Previously, progress in the treat-
ment of the disease was very slow compared 
with the advances in various diseases in other 
ophthalmic subspecialties. 

However, numerous questions surrounding 
TED remain to be addressed. These include 
who will benefit from therapy, whether it be 
patients with chronic disease or those with 
low clinical activity scores; how many doses 
are needed; who is at risk of rebound and ad-
verse events; and how costs can be controlled.

Shriver also pointed out the need for inves-
tigator-initiated trials with critical analysis of 
results, head-to-head trials, and the involve-
ment of international colleagues to include 
more diverse patient populations.

“Other drugs are currently in the pipeline,” 
Shriver concluded. “The next few years should 
prove to be a very exciting time for patients 
with TED and the physicians who treat them.”

Erin Shriver, MD
E: erin-shriver@uiowa.edu
This article is adapted from Shriver’s presentation 
at the virtual Real World Ophthalmology meeting. 
She is an adviser and consultant to Horizon Thera-
peutics.
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Cosmetic iris implants pose 
high risk of vision loss
Despite inherent issues, clinicians still perform the procedure 

By Lynda Charters; 
Reviewed by Jorge L. Alio, MD, PhD

Cosmetic iris implants pose serious risks and 
are strongly discouraged, according to Jorge 
Alio, MD, and Francesco D’Oria, MD, both 
from Vissum Alicante Miranza Group and 
the Miguel Hernández University of Elche in 
Alicante, Spain.

However, despite the potential risks, the 
surgeries are still performed. The currently 
available models are the NewColorIris (Kahn 
Medical Devices) and BrightOcular (Stellar 
Devices). 

The NewColorIris, a silicone iris diaphragm 
with 6 rounded fl aps in the periphery to hold 
the device in place, has a diameter that rang-
es from 11 to 13 mm and a pupillary aperture 
of 3.5 mm and thickness of 0.16 mm. The 
BrightOcular, which is held in the eye by 5 
triangular fl aps in the periphery, comes with 
diameters ranging from 11.5 to 13.5 mm and 
thicknesses of 0.16 and 0.18 mm; the posteri-
or face has grooves to facilitate aqueous fl ow, 
the authors reported.

Alio and D’Oria conducted a retrospective 
study of the medical records of 5 patients 
(10 eyes; age range, 27-46 years) who had 

received 1 of the devices (2 with NewColorIris 
and 8 with BrightOcular). The patients had 
been referred to the Vissum Instituto Oftal-
mológico de Alicante for complications asso-
ciated with the latest models of the implants, 
which had been available for 6 years.

The authors reported that all the devices 
had been explanted from 1 to 60 months af-
ter the surgeries. The mean endothelial cells 
density was 848 ± 227.5 cells/mm2. Corneal 
transplantations had to be performed in 30% 
of eyes; in other words, 2 eyes had a Descem-
et membrane endothelial keratoplasty and 
1 eye had a penetrating keratoplasty. Three 
other patients were advised that they would 
need a corneal transplant. Nine of the 10 eyes 
developed ocular hypertension, and a fi ltrat-
ing surgery was needed in 2 cases. 

Early development of cataract was a 
common complication, with 40% of the 
patients who were a mean age of 36 
years requiring cataract surgery.

A representative case was that of a 
37-year-old woman who had a cosmetic 
iris implanted in both eyes and returned 
2 years later with problems in her 
left eye. This patient had a dramatic 
endothelial cell loss of 1163 cells/mm2. 

Following referral, iris atrophy was seen su-
periorly. The endothelial cell density was rel-
atively conserved after explantation at 1054 
cells/mm2, the investigators said. The implant 
of the other eye also had to be removed.

Neither of these commercial devices had 
been FDA approved or received a Conformité 
Europëenne mark, but they continued to 
be implanted. Newer models have not been 
improved and cause the same complications 
to develop as the previous models.

“Patients with cosmetic iris implants have 
a high risk of defi nitive loss of vision and 
other serious complications that should be 
described to patients before implantation,” 
Alio concluded. “Implantation of cosmetic 
[iris] implants should be considered today 

as malpractice in the light of available 
evidence.” 

Jorge L. Alio, MD, PhD                     
Francesco D'Oria, MD

E: jlalio@vissum.com
This article is adapted from Alio and 

D’Oria’s presentation at the 2021 Ameri-
can Academy of Ophthalmology annual 
meeting in New Orleans, Louisiana. Alio 
and D’Oria have no � nancial interest in 

this subject matter.

Figure A shows a patient's eye after explantation the second year after follow-up. Figure B shows the eye following explantation 
two years later. Figure C shows a NewColorIris implant causing severe endothelial cell loss and chronic uveitis. (Images courtesy of 
Jorge L. Alio, MD, PhD)
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Travoprost intracameral implant 
shows efficacy in topical form
Device demonstrates potential as a durable, sustained-release glaucoma therapy

By Lynda Charters; 
Reviewed by Damien F. Goldberg, MD

One travoprost intracameral implant (OTX-TIC, 
Ocular Therapeutix) was as eff ective as the top-
ical form of the drug in lowering IOP. The dura-
tion of the implant’s eff ect varied with the dose, 
according to Damien F. Goldberg, MD, who is in 
private practice in Torrance, California. 

This result is important because the implant 
eliminates the poor patient adherence histor-
ically associated with topical instillation of 
antiglaucoma drugs. It also eliminates wastage 
of the drug and toxicity to the ocular surface 
resulting from topical instillation. 

The travoprost intracameral implant had 
been tested in a preclinical study in Beagles, 
in which the device lowered IOP by 25% to 
30% over the course of 4 to 6 months without 
any substantial changes in the central corneal 
thickness. 

Goldberg and his colleagues conducted a 
phase 1 evaluation of the safety, effi  cacy, and 
biologic activity of the hydrogel-based, bio-
degradable, sustained-release device that was 
administered using a 26- or 27-gauge needle 
into the iridocorneal angle. The travoprost 
intracameral implant is loaded into micropar-
ticles in the hydrogel, Goldberg explained.

All patients had primary open-angle glau-
coma or ocular hypertension. The device was 
implanted in 1 eye of each patient and the 
fellow control eye received topical travoprost. 

The IOPs were measured at 8 and 10 am and 4 
pm at baseline; on days 14, 42, and 85; and at 
months 4 and 6.

Following a washout period, the patients 
were divided into 4 cohorts in which the 
study eye received diff erent OTX-TIC doses. In 
cohort 1, 5 patients received 15 µg; in cohort 
2, 4 patients received 26 µg; in 3, 5 patients re-
ceived 15 µg of a rapidly degrading hydrogel; 
and in 4, 5 patients received 5 µg of a rapidly 
degrading hydrogel. 

The investigators recorded the IOP measure-
ments, adverse eff ects, endothelial cell count, 
and pachymetry.

E� ects of OTX-TIC
“The patients in the 4 cohorts had adequate 
IOP reductions of [approximately] 7 to 11 mm 
Hg that was observed 2 days after the device 
was implanted, and the reductions were 
comparable to those achieved with topical 
travoprost,” Goldberg reported.

In cohorts 1 and 2, the IOP reductions lasted 
up to 7 months following implantation and in 
cohorts 3 and 4, 3 to 5 months.

When the data were broken out by indi-
vidual cohort, cohort 2, in which patients 
received 26 µg of the drug, had the 
most consistent durable response that 
lasted out to 6 months; in 50% of the 4 
patients the results lasted for 9 months. 
The results in cohort 1 showed that 60% of 
patients had a drug eff ect lasting to 6 months; 

in cohort 3, the IOP was controlled in 60% of 
patients to day 85; and in cohort 4, the IOP 
was controlled in 80% to month 6. 

The investigators also found that the 
position of the implant in the angle remained 
stable until it biodegraded at 5 to 7 months in 
cohorts 1 and 2, and until 3 to 5 months in co-
horts 3 and 4. In addition, no serious adverse 
eff ects occurred.

The corneal health also remained un-
changed compared with baseline in all 
cohorts, with no meaningful changes in the 
pachymetry and endothelial cell counts.

“One OTX-TIC implant demonstrated poten-
tial as a durable, sustained-release glaucoma 
therapy. [It] produced IOP-lowering eff ects 
comparable to those achieved with topical 
travoprost as early as 2 days after implanta-
tion that lasted 6 months in cohorts 1 and 2 
and out to 3 to 6 months in cohorts 3 and 4,” 
Goldberg said. “The position of the implants 
remained stable in the anterior chamber 
during the biodegradation processes of 5 to 7 
months and 3 to 5 months, respectively. The 
device was safe and well tolerated.”

A phase 2 study is underway. 

Damien F. Goldberg, MD
E: goldbed@hotmail.com
This article is adapted from Goldberg’s 
presentation at the 2021 American Academy 

of Ophthalmology annual meeting in New 
Orleans, Louisiana. Goldberg is a consultant to 

Ocular Therapeutix, which sponsored the trial.

New World Medical is putting together 
its launch plans for Streamline, its 
single-use device featuring ClickPulse 
technology. The company said it plans to 
move forward with a commercial launch 
of the device on April 1. 

SCAN TO
READ MORE

more on
device 
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The tech savvy physician: 
How AI will transform your practice
Investigators find technology aids instruction of medical students
By Jordan Rosenfeld

Artificial intelligence (AI) is no longer just the 
future of medicine—it is already here, and over 
time it will transform nearly every area of medi-
cal practice, according to experts.

AI involves machine learning, where comput-
ers get smarter at seeking patterns or connec-
tions the more data is input; natural language 
processing, where computers learn to read and 
analyze unstructured clinical notes or patient 
reports; robotic process automation, such as 
chat bots; diagnostic capabilities such as IBM’s 
Watson; and even more processes that help with 
patient adherence and administrative tasks.

“AI is impacting health care at every level, 
from the provider to the payer to pharma,” 
according to Dan Riskin, MD, CEO and founder 
of Verantos, a health care data company in Palo 
Alto, California, that uses AI to sort through real 
world evidence.

“AI is utilized in a multitude of ways de-
pending on the health care ecosystem,” added 
Athena Robinson, PhD, chief clinical officer at 
Woebot Labs, a digital therapeutics company in 
San Francisco. “Some folks think of augmented 
systems, such as transactional bots that you 
call to schedule an appointment.”

AI supports the clinical relationship
For providers, AI can help with tasks rang-
ing from clinical decision support to disease 
management, Riskin says. However, it might be 
especially useful to physicians for understand-
ing population health. 

“If you want to identify a group where you are 
not meeting the standard of care or need to do 
better, and you find you are having trouble iden-
tifying [these patients] with common software, 
you might do better with more innovative, AI-
based software,” Riskin said.

Or from a patient-facing approach, AI can 
assist in disease management for patients with 
adherence problems. 

Robinson agreed that AI will be especially 
helpful in extending the clinical relationship 
outside the office. 

Why AI is so effective
Artificial intelligence will never replace phy-
sicians or other providers, but it does have 
undeniable strengths with which the human 
brain simply can’t compete. 

“The main strength of AI in general, not only 
pertaining to medicine, is its ability to digest 
large amounts of data to detect patterns and 
connections between the data points that a 
human wouldn’t necessarily be very good at 
doing,” said Theodore Zanos, PhD, head of the 
Neural and Data Science Lab and an assistant 
professor at the Feinstein Institutes for Medical 
Research at Northwell Health in Manhasset, 
New York.

AI can also make connections much more 
quickly than a human doctor, reading and 
interpreting hundreds of thousands of pages of 
medical records—and it’s only going to get bet-
ter at it. This function has been a boon during 
the COVID-19 pandemic.

For those who are concerned that patients 
might not trust AI, Riskin says it’s not an either/
or situation. 

AI supports precision/ 
personalized medicine
At the moment there is no unifying model that 
can predict all diseases and conditions. But 
“there are a lot of specific (AI-based) models 
for specific diseases and conditions and time 
horizons and use cases,” Zanos says.

However, because of AI’s computing pow-
er, it lends a significant hand to personalized 
medicine now and into the future. Unfortunate-
ly, there are no ratings for these models yet, 
so doctors have to apply trial and error to see 
which ones work best, and they will need to 

practice using them.
Another factor to consider when adopting 

AI-based interfaces, programs and apps, Riskin 
said, is that younger patients have come to ex-
pect more contactless health care experiences. 

The stakes are higher
Of course, no practice is going to simply shift 
everything to AI-based programs overnight, 
Zanos explained. 

“The stakes are just a lot higher in health 
care. In other industries, it is fine if you suggest 
the wrong product to a user or the wrong 
movie on Netflix — it’s not going to break your 
company,” Zanos added. “But you can’t just 
release a tool in the wild in health care. It needs 
to go through careful validation, approval and 
regulatory approval from the FDA, so the cycle 
is longer and it slows down the progress a bit in 
the field.”

Choosing the right AI  
for your practice
Once physicians have an idea of how they’d 
like to use AI in their practice, there will be 
some tough decisions to make, Riskin noted. He 
suggests sticking with legacy vendors for things 
such as EHRs and considering more innovative 
AI-based startups for things such as revenue 
cycle management or less patient-centric tasks.

Zanos reminds physicians that AI is an 
emerging field, but it is one that’s here to stay. 

“There will be growing pains,” he concluded. 
“There is value in understanding how these 
technologies are created. Physicians need all 
the exposure and practice they can get.” 

FROM THE PAGES OF





34 Cutting-edge AdvancementsMARCH 2022

special report
C O R N E A  A D VA N C E S

By Darren Gregory, MD; 
Special to Ophthalmology Times®

Stevens-Johnson syndrome (SJS) and its more 
severe variant, toxic epidermal necroly-
sis (TEN), are among the worst diseases 
of the ocular surface. However, they 
rarely present in daily practice, so 
ophthalmologists are unlikely to make 
the diagnosis. Despite their rarity, 
it is crucial for ophthalmologists to 
recognize the early ophthalmic signs 
of SJS/TEN so if either are suspected and ocular 
involvement is severe, timely referral can be 
made to a facility equipped to provide appro-
priate treatment.

SJS/TEN are immune-mediated diseases 
that are most commonly the result of an 
adverse drug reaction.1 Antibiotics and anti-
convulsants are among the most commonly 
implicated triggers. Early signs of SJS/TEN 
are sore throat, fever, and rash. If a patient 
has these symptoms and has recently started 
taking commonly implicated medications, 
including lamotrigine, allopurinol, sulfa an-
tibiotics, or phenytoin, the suspicion for SJS/
TEN should be high. Patients are often misdi-
agnosed with more common conditions and 
sent home from the emergency department 
or urgent care because SJS/TEN is usually not 
suspected until a blistering rash emerges.

Ocular involvement
The eyes are aff ected in most patients with SJS/
TEN.2,3 Epithelial sloughing and infl ammation 
are characteristics of the disease, and these can 
involve the eyelid margins and eyelashes, the 
palpebral and bulbar conjunctiva, and the cor-
neas. Damage to the ocular surface begins with 
widespread necrosis in the epidermal layers 
and is followed by intense infl ammation. Even 
in cases where skin sloughing on other parts 
of the body is limited, ocular surface epithelial 
sloughing can be signifi cant.4,5

Therefore, regardless of the severity of 

overall skin involvement, it is important that all 
patients with acute SJS/TEN be evaluated by an 
ophthalmologist. The acute phase of the illness 
can vary in length but is typically equivalent 

to the duration of active blistering and 
epithelial sloughing.6 Sloughing and 
infl ammation of the ocular mucosal 
epithelium during the acute phase of 
SJS/TEN can lead to scarring of the 
eyelids and ocular surface, resulting 
in pain and vision loss.7 The extent of 
epithelial sloughing of the conjunctiva 

and cornea determine the severity of the acute 
eye involvement and can guide management.8

Infl ammation control is the top priority of treat-
ment, and application of cryopreserved amni-
otic membrane (AM) during the acute phase of 
the disease controls infl ammation and greatly 
decreases the occurrence of severe cicatricial 
sequelae and associated vision loss.7,9,10

Cryopreserved amniotic membrane
Because ophthalmologists outside of large 
academic institutions rarely see patients with 
SJS/TEN, some may not be familiar with AM’s 
role in treatment. Increasing awareness about 
AM as an eff ective SJS/TEN treatment option 
is a priority for ophthalmologists like myself, 
who regularly care for patients with acute SJS/
TEN. Two types of AMs are used for ophthalmic 
purposes: cryopreserved and dehydrated.

The cryopreservation process allows AM 
to retain heavy chain (HC) peptide, covalent-
ly conjugated with high-molecular-weight 
hyaluronic acid (HA), which is noncovalently 
complexed with pentraxin 3 (PTX3), forming 
HC-HA/PTX3. This biologic matrix is responsi-
ble for the anti-infl ammatory and regenerative 
healing properties of cryopreserved amniotic 
membrane (CAM).11 Although dehydrated 
AM is eff ective only for wound coverage, 
CAM suppresses infl ammation by facilitating 
neutrophil apoptosis, polarizing M1 to M2 
macrophages, and suppressing Th1 and Th17 
lymphocyte activation.12

The use of CAM transplantation for the 
surgical treatment of SJS was fi rst described 
by Thomas John et al, in 2002,13 and in 2004, 
Tseng reported that anti-infl ammatory and 
antiscarring action resulted when CAM was 
used in the acute phase to treat these highly 
infl amed eyes.14 Since 2004, multiple reports in 
the literature and my own anecdotal experience 
illustrate that application of CAM to the eyes 
and eyelids early in the acute phase of SJS/
TEN can limit the severity of ocular damage.8

Furthermore, an ophthalmology consult early 
in the acute phase, followed by aggressive use 
of CAM, can substantially reduce the visual 
morbidity of SJS/TEN in the chronic phase.9,10

The consensus is that, in cases with severe 
eye involvement, AM should be applied within 
1 week of the onset of eye infl ammation.6 
Because there is little risk with the CAM proce-
dure but signifi cant risk in forgoing the appli-
cation of CAM in a patient who might need it, 

Stevens-Johnson syndrome: 
Severe ocular involvement demands inflammation control

Acute Stevens-Johnson syndrome with 
severe lid margin in� ammation and 
sloughing of the palpebral conjunctiva. 
(Image courtesy of Darren Gregory, MD)

Darren Gregory, MD
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erring on the side of treatment is recommended 
in cases of borderline severity.

At our facility, we prefer to perform CAM 
transplantation under an operating microscope 
in an operating room whenever possible.

We use half of a 3.5-cm2 sheet of CAM (Am-
nioGraft; BioTissue, Inc) on each eyelid and a 
full 3.5-cm2 AM sheet, or a Prokera (BioTissue, 
Inc), on the ocular surface. A Prokera is a thin, 
16-mm–diameter plastic ring with a sheet of 
AM stretched across the lumen of the ring. 
Prokera is placed over the cornea like a contact 
lens. With Prokera, the AM portion only covers 
the cornea and perilimbal conjunctiva, so it 
should only be used in cases that have limited 
bulbar conjunctival sloughing. AmnioGraft 
(or larger custom-ordered CAM sheets) should 
be used when more extensive coverage of the 
bulbar conjunctiva is necessary. However, re-
gardless of the exact technique, the AM should 
cover the lid margins, palpebral conjunctiva, 
and ocular surface, including the cornea.

Transporting these critically ill patients 
to an operating room may be challenging or 
even impossible, so having bedside options is 
beneficial. Additionally, increasing the simplic-
ity and ease of CAM transplantation may foster 
more widespread adoption of the procedure. 
The bedside methods use a single large sheet of 
CAM that is initially positioned over the eyelids 
and eye. It is then sutured or glued to the skin 
of the lower eyelid, then folded up and over the 
lid margin into the fornix, where it is held in 
place by a ring-shaped conformer constructed 
from pliable, small-bore intravenous tubing.15,16

Postoperative care
Postoperatively, tobramycin/dexamethasone 
ointment should be applied to the eyelid mar-
gins and eyelashes 4 times per day to minimize 
inflammation and to prevent desiccation of the 
lid margin AM. Educating the nursing staff on 
the proper application of the ointment and its 
importance is essential.

An ophthalmologic exam must be performed 
daily that includes rinsing the eyes with sterile 
saline to remove the buildup of ointment and 
serosanguinous debris. The corneas should 
be evaluated for the presence of infiltrates 
under the AM. The AM can be moved with a 
cotton-tipped swab. If a whitish area does not 

move along with the membrane. It may be a 
corneal infiltrate and should be examined.

Topical quinolone drops and corticosteroid 
drops are also applied 4 times per day. In most 
cases, the AMs degrade after approximately a 
week, so the drops should be reapplied if there 
are areas of persistent severe inflammation.

Patient access to SJS/TEN eye care
There is still a lot of room for improvement in 
the eye care of patients with acute SJS. A recent 
survey noted that only 66% of burn intensive 
care units in the United States routinely seek an 
ophthalmologic consultation for patients with 
acute SJS/TEN.17 This must improve, and efforts 
are underway to accomplish this.

First, through conferences and publications, 
education at burn centers and in the ophthal-
mology community regarding the current eye 
care recommendations for acute SJS is being 
improved. Secondly, a list of regional referral 
centers that are equipped to perform CAM 
transplantation on an urgent basis must be 
compiled and distributed so ophthalmologists 
across the country will know where to refer 
patients with acute SJS with severe eye involve-
ment. Finally, ophthalmologists must be able to 
recognize significant ocular involvement in SJS/
TEN so they can advocate for these patients to 
be transferred to a center where they can get 
higher-level care when needed. 

Darren Gregory, MD
E: darren.gregory@cuanschutz.edu
P: 720-848-2020
Darren G. Gregory, MD, is affiliated with UCHealth 
Sue Anschutz-Rodgers Eye Center and is an asso-
ciate professor of ophthalmology at the University of 
Colorado School of Medicine in Aurora. 
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Protein may protect brain cells 
that are impacted by glaucoma
Sigma-1 receptor key to function, survival of neurons impacted by disease

By David Hutton

A team of investigators has found that a pro-
tein called sigma-1 receptor, which is known 
to protect cells from stress, appears to be key 
to the function and survival of the neurons 
most impacted by glaucoma.

Sigma-1 receptors are expressed on cells 
throughout the body, including the retinal 
ganglion cells in the back of the eye, which 
help connect the eye to the brain so we can 
see, as well as brain cells called astrocytes 
which normally nourish and otherwise sup-
port those neurons.

According to an Augusta University news re-
lease, investigators have found that even when 
the 2 brain cell types are just in a cell culture 
dish together, retinal ganglion cells can survive 
fairly well, unless the sigma-1 receptor is miss-
ing from their astrocytes, according to Kathryn 
Bollinger, MD,  an ophthalmologist specializing 
in glaucoma and a retinal cell biologist in the 
Department of Ophthalmology at the Medical 
College of Georgia at Augusta University.  

According to the university news release, 
Bollinger is corresponding author of the 
study1, which provides some of the first 
evidence that increasingly available synthetic 
compounds like the pain reliever (+) – pen-
tazocine, which activate sigma 1 receptor, 
may one day help mitigate the damage from 
glaucoma, a major cause of blindness.

“Unfortunately in patients who have glau-
coma, because of the structure of the retina 
and the optic nerve, the axons, or extensions, 
of the retinal ganglion cells are vulnerable to 
damage,” Bollinger said in a statement. “Since 
these cells are so important for communicat-
ing the visual signals to the brain, patients 
can lose some or all their vision because of 
glaucomatous damage.” 

The blood vessel system that feeds that 
back area of the optic nerve also can become 
damaged, and inflammation can worsen dam-
age, she says.

The benefits the scientists saw in culture 
were derived even though the two cells types 
were not physically connected, just in the 
same dish, coauthor Sylvia B. Smith, MD, 
retinal cell biologist and chair of the MCG 
Department of Cellular Biology and Anatomy 
at Augusta University, said in the statement.  

The investigators noted that star-shaped 
astrocytes typically have a pretty tight hold on 
the neurons they are supporting.

“It speaks to factors that are released, but 
to see a difference in the absence of sigma 
receptor makes you really think what else is 
this little magical protein governing that is 
now lost,” Smith explained. 

While more work is needed, university 
noted that these and previous findings indicate 
sigma-1 receptor enables astrocytes to secrete 
supportive factors for neurons like brain-de-
rived neurotrophic factor, the scientists note.

They found that retinal ganglion cells are 
better protected from just being in the same 
medium in which astrocytes with their sig-
ma-1 receptors intact had been, even after the 
astrocytes themselves were not present.

When this internal receptor is missing from 
astrocytes, neuroprotection is not optimal, 
Bollinger said in the news release. 

The investigators noted that retinal ganglion 
cells grow fewer and shorter neurites, exten-
sions neurons use to reach out to other neu-
rons and an indicator of their overall health 
and function, and experience more death, or 
apoptosis, one way in which the body elimi-
nates cells that no longer function properly.

The investigators also are exploring further 
any neuroprotective role sigma-1 receptors 

have in each brain cell type, how they might 
work together and what happens when it’s the 
retinal ganglion cells missing sigma 1 receptor.

According to the university news release, 
they also are working to move their studies 
from cell culture into animal models for 
glaucoma.

Bollinger,  who treats patients with glauco-
ma, has a particular interest in research that 
clearly translates to humans. The increasing 
availability of compounds that activate sigma 
1 receptors makes that translation easier if 
beneficial findings continue to hold, she says. 

“This is a target that appears to be clinically 
useful from a practical point of view,” she noted.

More compounds that activate sigma 1 
receptor are in varying stages of development 
for a wide range of disorders from neurode-
generative diseases like Alzheimer’s to cancer 
to severe acute respiratory syndrome resulting 
from COVID-19. Lab animals missing sigma 1 
receptor have accelerated rates of degenera-
tion of the brain, spinal cord and optic nerve.

Althohgh how it works to protect neurons is 
not completely understood, sigma 1 receptor 
is known to bind to and modulate the activity 
of numerous other proteins—it has been 
shown to interact with more than 50—and 
thought to help promote healthy homeostasis 
of neurons and other cells.

The research was supported by the National 
Institutes of Health and the American Glauco-
ma Society. 
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Shedding light on vitreous 
opacities during cataract surgery
Physicians o� er pearls to improve visualization in eyes using retroillumination techniques

By Lynda Charters; 
Reviewed by Joseph W. Fong, MD; and 
Ahmed A. Sallam, MD, PhD

Cataract surgery can be diffi  cult to perform 
when dense vitreous opacities are present due 
to the absence of the red refl ex. Even when 
cataract surgery is combined with vitrectomy, 
this diffi  culty still exists because, in many 
cases, the view is poor to permit vitrectomy to 
clear the vitreous opacities before removing 
the cataract. 

Joseph Fong, MD, and Ahmed A. Sallam, MD, 
PhD, both from the Harvey & Bernice Jones Eye 
Institute at the University of Arkansas for Med-
ical Sciences in Little Rock, shared their pearls 
for improving the visualization in these eyes 
using retroillumination techniques that include 
a 25-gauge chandelier or a light pipe.

Retroillumination con� gurations 
using the chandelier
They described 2 confi gurations using the 
25-gauge chandelier.

In the fi rst, the chandelier was directed 
down toward the vitreous. In the case being 
demonstrated, the patient had a dense vitre-
ous hemorrhage due to diabetic retinopathy.

Fong recommended that the view often 
can be improved in this scenario by extin-
guishing the room and microscope lights and 
by depending only on the retroillumination 
provided by the chandelier.

In a second case, they demonstrated the 
view achieved when the chandelier was direct-
ed horizontally or toward the lens. 

“Directly illuminating the lens from behind 
provides the surgeon with crisp and detailed 
visualization of the lens structure  and is often 
very helpful in cases where vitreous hemor-
rhage is very dense,” Fong said.

Retroillumination using a light pipe
In another case of a patient with a dense 
vitreous hemorrhage from diabetic retinop-
athy, Fong showed how to maximize use of 
the light pipe. As in the previous case using 
the chandelier, maximum visualization was 
achieved when the lights from the microscope 
and rooms were turned off .

Fong noted that a light pipe has an advan-
tage compared with a chandelier because 
an experienced vitreoretinal surgeon has 
real-time control over the position of the light 
pipe at all times intraoperatively. However, the 
surgeon performs the procedure using 1 hand, 
which is a major disadvantage when the light 
pipe is used to provide retroillumination. The 
surgeon has the option of removing the 
light pipe to chop the nucleus using 
both hands.

After the chop procedure is complet-
ed, the light pipe can be reinserted to 
facilitate a better view of the cortex to be 
removed.

“The chandelier and light pipe are 
both great options to achieve retroil-
lumination and optimal visualization 

during these challenging cataract surgeries,” 
Fong said. “Using the chandelier has an advan-
tage over the light pipe in that the surgeon can 
use both hands throughout cataract surgery. 
This frees the surgeon from concerns about 
the position of the light source and facilitates 
focus on the details of the challenging surgery.”

Another challenging surgical scenario is in 
cases of active endophthalmitis. Fong demon-
strated insertion of a light pipe into a trocar 
to retroilluminate the lens during the cap-
sulorhexis. The light pipe was then inserted 
through the limbal side port to illuminate the 
lens during phacoemulsifi cation.

“These retroillumination techniques can be 
used to conquer cataract surgery when many 

diff erent types of vitreous opacities are 
present,” Fong concluded. 

Joseph W. Fong, MD                               
Ahmed A. Sallam, MD, PhD

E: ASallam@uams.edu
This article is adapted from Fong and Sal-
lam’s presentation at the American Acade-
my of Ophthalmology Annual Meeting. Fong 
and Sallam have no � nancial interests in any 

aspect of this report.

A chandelier 
is directed 
horizontally 
toward the lens.
(Image courtesy of 
Joseph W. Fong, 
MD)
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By Lynda Charters; 
Reviewed by Caberry Weiyang Yu, MD

Diabetic retinopathy (DR) is a threat to vision 
in patients with type 2 diabetes, and a cause 
of lost sleep for ophthalmologists when they 
can’t save patients’ vision. 

A bright spot is that bariatric surgery is an 
eff ective treatment for obesity in patients with 
type 2 diabetes. It can induce remission of 
the diabetes and reduce other microvascular 
complications, according to Caberry Weiyang 
Yu, MD, of the Division of Ophthalmology, 
Department of Surgery at McMaster University 
in Toronto, and colleagues.

One drawback may be the suggestion that 
DR can worsen after bariatric surgery as 
a result of the rapid improvement in hy-
perglycemia, but this is not yet defi nitive, 
according to Yu. 

In light of this, Yu and her colleagues 
performed a systemic review and me-
ta-analysis to determine the impact of 
bariatric surgery on DR for an obese diabetic 
population compared with controls treated 
with medical therapy.

The investigators conducted a search of the 
MEDLINE, Embase, Cochrane Library, and 
Web of Science databases up to March 2020, 
for studies that compared patients with DR 
who had undergone bariatric surgery with 
those treated medically. 

The primary outcomes were the preva-
lence rates of all cases of DR and sight-threat-
ening DR postoperatively; the secondary 
outcomes were worsening of DR within 12 
months and thereafter. Sight-threatening DR 
was defi ned as proliferative or preprolifer-
ative DR or diabetic maculopathy or severe 
nonproliferative DR. 

A total of 14 studies that included 110,300 

surgical patients and 252,289 control patients 
were identifi ed; all studies had a low risk of 
bias. Almost three-quarters of the patients 
with type 2 diabetes were women (mean age, 
42.6 years; mean body mass indices [BMIs] 
preoperatively and postoperatively, 44.8 and 
30.5 kg/m2, respectively). The diff erence in 
preoperative BMIs compared with postopera-
tive BMIs was a reduction of 31.9%.

Four types of bariatric surgeries were 
performed among the identifi ed studies: 
Roux-en-Y gastric bypass, laparoscopic sleeve 
gastrectomy, laparoscopic adjustable gastric 
bypass, and biliopancreatic diversion.

Primary and secondary outcomes
At follow-up, Yu reported that the DR 
prevalence rates were 0.45% for bar-
iatric surgery and 1.03% for medical 
management. 

“The risk of having any DR for the 

surgical patients was 83% compared with 
nonsurgical patients at a median follow-up of 8 
years,” she reported.

Moreover, undergoing bariatric surgery was 
seen to reduce the prevalence of sight-threat-
ening DR by 53% at the median follow-up of 4 
years compared with patients treated medically.

Regarding the risk of early progression 
of DR, particularly within 12 months and 
associated with bariatric surgery, Yu reported 
that the DR progressed to sight-threatening DR 
more often in patients whose DR was severe at 
baseline. In patients with baseline nonprolif-
erative DR, early progression of all DR did not 
diff er between the 2 study groups, occurring 

in about 1 of 7 patients. 
However, in those with existing prolifera-

tive DR at baseline, complications such as 
intraocular hemorrhage developed in 4 of 
5 patients during the fi rst year.

After the 12-month time point, signifi -
cantly fewer patients (71%) who underwent 

bariatric surgery had worsening of DR at a 
median of 5 years. Progression occurred in up 

to 8% of patients followed for between 2 to 13 
years postoperatively.

“In obese patients with type 2 diabetes, 
bariatric surgery was associated with fewer 
cases of all and sight-threatening DR,” Yu con-
cluded. “The severity of the baseline DR was 
an important sign of early worsening of DR 
postoperatively. Early screening for patients 
with existing sight-threatening DR who under-
go bariatric surgery is needed.” 

Caberry Weiyang Yu, MD
P: 905/521-2100

This article is adapted from Dr Yu’s presenta-
tion at the American Academy of Ophthal-
mology annual meeting in New Orleans, 
Louisiana. Dr Yu has no � nancial interest in 

this subject matter. 

Bariatric surgery may result in 
fewer sight-threatening DR
According to review, patients with mild DR at baseline fare better
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baseline. In patients with baseline nonprolif-
erative DR, early progression of all DR did not 
diff er between the 2 study groups, occurring 

to 8% of patients followed for between 2 to 13 
years postoperatively.

Bariatric surgery was 
seen to reduce the 

prevalence of 
sight-threatening DR 

by 53%



41OphthalmologyTimes.com MARCH 202240 Ophthalmology Times®MARCH 2022

                

Follow-Up

VISIT
from

3
CONTINUING MEDICAL EDUCATION

Things You Should Know About 
Emerging Strategies in MGD Management

To learn more about this topic, including 
information on current and emerging 
MGD treatment strategies, go to 
gotoper.com/courses/advances-in-dry-
eye-disease-the-future-of-treatment-
for-patients-with-meibomian-gland-
dysfunction-associated-ded 

Instructions for Participation/How to Receive Credit
Read this activity in its entirety. 

  Go to gotoper.com/go/mgd21oph-credit to access and complete the post-test.

Answer the evaluation questions.

Request credit using the drop-down menu.
You may immediately download your certifi cate.

Release Date: March 1, 2022
Expiration Date: March 1, 2023

Learning Objectives 
Upon successful completion of this activity, you should be better prepared to:

• Summarize the effi cacy and safety of currently available agents used for the 
treatment of meibomian gland dysfunction (MGD)-associated dry eye disease 
(DED)

• Describe the mechanisms of action of agents under investigation for the 
treatment of MGD-associated DED

• Analyze clinical trial data for investigational agents in the treatment of 
MGD-associated DED

Accreditation/Credit Designation
Physicians’ Education Resource®, LLC, is accredited by the Accreditation Council for 
Continuing Medical Education (ACCME) to provide continuing medical education for 
physicians.

Physicians’ Education Resource®, LLC, designates this enduring material for a 
maximum of 0.25 AMA PRA Category 1 Credits™. Physicians should claim only the 
credit commensurate with the extent of their participation in the activity.

Acknowledgment of Commercial Support
This activity is supported by an educational grant from Bausch + Lomb.

Off-Label Disclosure/Disclaimer
This activity may or may not discuss investigational, unapproved or off-label use 
of drugs. Learners are advised to consult prescribing information for any products 
discussed. The information provided in this activity is for accredited continuing 
education purposes only and is not meant to substitute for the independent 
clinical judgment of a health care professional relative to diagnostic, treatment or 
management options for a specifi c patient’s medical condition. The opinions expressed 
in the content are solely those of the individual faculty members, and do not refl ect 
those of PER® or any company that provided commercial support for this activity.

Joseph Tauber, MD
Founder
Tauber Eye Center
Kansas City, MO

This activity was written by PER® editorial staff under faculty 
guidance and review.

Faculty, Staff and Planners’ Disclosures
In accordance with ACCME Guidelines, PER® has identifi ed and 
resolved all COI for faculty, staff and planners prior to the start of 
this activity by using a multistep process.

Disclosures (Dr Joseph Tauber): Grant/Research support:
Bausch + Lomb, NovaLiq, Alcon.

The staff of Physicians’ Education Resource® have no relevant 
fi nancial relationships with commercial interests to disclose.

https://www.gotoper.com/learn/course/3-things-you-should-know-about-emerging-strategies-in-mgd-management/journal-credit/activity-outline
https://www.gotoper.com/courses/advances-in-dry-eye-disease-the-future-of-treatment-for-patients-with-meibomian-gland-dysfunction-associated-ded


41OphthalmologyTimes.com MARCH 202240 Ophthalmology Times®MARCH 2022

CONTINUING MEDICAL EDUCATION

M
eibomian glands are modi� ed sebaceous glands found 
in the tarsal plates of the upper and lower eyelids, where 
they produce a lipid-rich secretion called meibum.1

Meibum is spread onto the ocular surface during blinking 
to stabilize the precorneal tear � lm and prevent its evaporation. In 
meibomian gland dysfunction (MGD), these glands produce viscous 
meibum with a higher melting point, and they may become blocked.1,2

MGD is a common cause of evaporative dry-eye disease (DED) symp-
toms that impact patients’ quality of life, such as redness, eye pain, 
photosensitivity and blurred vision.3 Patients with DED may experience 
di�  culty seeing video display screens, and they have higher rates of 
absenteeism and presenteeism.4,5 Here are 3 things you should know 
about MGD management.

1 Eyelid warming, pressure and 
hygiene are standard initial 
treatment for MGD.

Eyelid warming helps melt viscous meibum so it can 
then be expressed with compression to alleviate blockage.6 Warm 
compresses—such as a hot, wet towel—can be used, but the minimum 
e� ective temperature for warming is 41.5 0C, which can be di�  cult to 
maintain for a su�  cient length of time with a wet towel.7 Other options 
include steam-based devices and radiant heat–based devices. Steam-
based devices consist of goggles that apply moist heat to the eyelids, 
and radiant heat–based devices employ a reusable eye mask containing 
disposable warming units.

Warming procedures with compression are recommended twice 
daily for 5 minutes, followed by lid scrubs.1 � is process is considered 
safe and e� ective, but e�  cacy depends on patient education, technique 
and adherence.7,8 A study comparing eyelid warming and hygiene 
measures using a steam-based device, a radiant heat–based device 
and a warm towel found that, a� er 3 months, 78% of patients using 
the steam-based device reported improvement in symptom severity 
compared with 46% of patients using a towel (P = .023).9 Signi� cant 
improvements in symptom frequency were also seen in patients using 
the steam-based device, but use of the radiant heat–based device did 
not result in statistically signi� cant symptom improvement compared 
with the towel.

For patient convenience, adherence and potentially increased 
e� ectiveness, thermal pulsation systems simultaneously apply direct 
heat and pressure to warm and compress the glands. A meta-analysis 

found that a single session is e� ective at improving signs and symp-
toms of MGD compared with standard lid hygiene measures and is not 
associated with any serious safety concerns.10 Other nonpharmacologic 
measures used for MGD include intense pulsed light, manual gland 
expression and intraductal probing.

2 Topical and oral pharmacologic 
options are often used for MGD.

Arti� cial tears increase tear volume, which helps 
decrease hyperosmolarity and improve ocular surface 

health.6 Because MGD is associated with decreased meibum secretion, 
emollient eye drops or spray lubricants can be used to supplement lip-
ids in the tear � lm. Preservative-free options are preferred. � ese have 
been shown to improve some MGD signs, but randomized, controlled 
trials are lacking.6

Azithromycin is used for its anti-in� ammatory properties, and a 
meta-analysis of studies evaluating topical and oral azithromycin in pa-
tients with MGD showed overall reductions in pooled symptom scores 
a� er the use of either formulation.11 Topical azithromycin was also 
associated with improved combined corneal staining and tear break-up 
time. In terms of safety, it is important to note that oral azithromycin is 
associated with potential QT prolongation.12

Doxycycline, a tetracycline derivative with anti-in� ammatory ac-
tivity, is also used orally for MGD.6 A randomized, double-masked trial 
comparing oral azithromycin with oral doxycycline showed signi� cant 
improvement in signs and symptoms in both groups (P = .001), but azi-
thromycin resulted in a signi� cantly improved overall clinical response 
(P = .01).13 Adverse e� ects of doxycycline include photosensitivity and 
gastrointestinal upset.12

Topical corticosteroids are not routinely used to treat MGD due to 
risk of increased intraocular pressure, but they can treat acute in� am-
mation.12 Immunomodulators are sometimes used for chronic in� am-
mation; cyclosporine seems to be e� ective for the treatment of MGD, 
but data are lacking on the use of li� tegrast speci� cally in MGD.1

3 Emerging agents may be the fi rst 
treatments approved by the FDA 
specifi cally for MGD.

AZR-MD-001 is an investigational ophthalmic oint-
ment formulation of the keratolytic selenium disul� de, which breaks 
bonds in abnormal keratin protein and so� ens meibum.14 A phase 2 
study evaluated three strengths of AZR-MD-001 versus vehicle control 
in patients with MGD, with primary outcome measures including 

Topical and Oral Antibiotics Are Used in MGD 
for Their Anti-Infl ammatory Properties

Steam-based and Radiant Heat-based Devices 
Can Be Used for Eyelid Warming 
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changes in Ocular Surface Disease Index (OSDI) 
scores, meibomian gland scores (MGS), and mei-
bomian gland yielding liquid secretion (MGYLS) 
scores.15 A� er 3 months, 86% of patients treated 

with a 1.0% strength of AZR-MD-001 reported at 
least a 4.5-unit change in OSDI scores versus 22% 
in the vehicle control group (P = .03), and MGS 
and MGYLS scores also signi� cantly improved. No 
adverse events resulted in study discontinuation.

NOV03 is a nonaqueous solution that con-
tains the active ingredient per� uorohexyloctane, 
which spreads across the ocular surface to decrease 
water evaporation from the tear � lm and dissolves 
viscous meibum.16 In two phase 3 studies compar-
ing NOV03 with vehicle control, NOV03 achieved 
the primary outcomes of change in total corneal 
� uorescein staining and change in dryness scores 

from baseline to 8 weeks with statistical signi� cance 
(P < .001).17,18 Fewer than 2% of patients reported 
treatment-emergent adverse events in both studies.

TP-03 is an investigational ophthalmic solution 
containing lotilaner, which has activity against 
Demodex mites, a common cause of MGD.19 In 
a phase 2b/3 study, 43% of patients in the TP-03 
group demonstrated complete improvement in signs 
of Demodex infestation upon slit-lamp examination 
compared with 7% in the vehicle control group at 
day 43.19 No serious adverse events were reported. 
A phase 3 trial evaluating this agent is ongoing 
(NCT04784091).20

“I think our ability to treat MGD 
in a variety of ways is going to 
improve signifi cantly just in the 
next few years.”

—Joseph Tauber, MD

1  What is the minimum effective temperature for warming pathologically modifi ed meibum in meibomian gland dysfunction (MGD) in order to melt it? 

A. 32.0 oC
B. 37.5 oC

C. 41.5 oC 
D. 55.0 oC

2  Which of the following antibiotics can be associated with QT prolongation when used systemically to treat MGD?

A. Azithromycin
B. Doxycycline 

C. Tetracycline
D. Amoxicillin 

3  Which of the following investigational agents being evaluated to treat MGD targets Demodex mites?

A. AZR-MD-001
B. NOV03

C. TP-03

4  In phase 3 investigation, NOV03 resulted in signifi cant changes in which of the following outcome measures from baseline to 8 weeks?

A. Visual analog scale burning/stinging
B. Total corneal fl uorescein staining

C. Visual Functioning Questionnaire
D. Central corneal fl uorescein staining
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N
e urotrophic keratitis (NK)—caused by impaired trigeminal 
innervation resulting in decreased or lost corneal sensitivi-
ty—can lead to vision loss if not detected and treated early.1

Prompt treatment leads to better patient outcomes, and mul-
tiple therapies may be employed simultaneously, especially in later stages 
of the disease. Here are 3 things you should know about NK treatment.

1 NK severity guides 
medical management. 

Optimal management of NK is guided by disease se-
verity as outlined by the Mackie classi� cation, in which 

stage 1 is characterized by corneal epithelial irregularities, with therapy 
focused on improving epithelial quality and preventing breakdown; stage 
2 involves epithelial defect without stromal involvement, with treatment 
aimed at healing the defect and halting progression to a corneal ulcer; 
and stage 3 includes stromal involvement leading to corneal ulceration, 
with healing of the ulcer being the goal of treatment.2

� e � rst step in managing NK is identifying the etiology and then 
treating any underlying causes, such as herpes virus infection, dry eye 
disease or diabetes.3 Another important initial treatment step is to 
discontinue all topical and systemic medications associated with ocular 
surface toxicity, including topicals containing preservatives.2

Preservative-free arti� cial tears are useful in all stages of NK to 
improve lubrication and ocular surface health.4 Once a patient reach-
es stage 2, preservative-free topical antibiotics may be considered to 
prevent infection, but topical corticosteroids should be used judiciously 
because they may impede the healing process and elevate the risk of 
corneal melting.2

Autologous serum drops improve healing and may be used in all 
stages, when appropriate.4,5 � ese drops are produced from the patient’s 
own blood and contain elements of natural tears—such as growth factors, 
neuromediators, cytokines and vitamins—that stimulate proliferation, 
migration and di� erentiation of corneal epithelial cells.5 Although small 
studies have demonstrated e� ectiveness, optimal concentrations have 
not been determined, and no standardized guidelines for production 
have been established.6 Allogeneic serum eye drops from young, healthy 
donors and umbilical cord blood serum are other options.7

Matrix metalloproteinases (MMPs) are thought to be involved in the 
pathophysiology of corneal ulcers and stromal degradation, and MMP 
inhibitors, such as oral tetracyclines and azithromycin, have been used 
for NK treatment in later stages.4 However, clinical studies assessing 
these agents speci� cally in NK are lacking.

Cenegermin, a recombinant human nerve growth factor, is approved 
by the United States Food and Drug Administration for NK.4

� e clinical e�  cacy and safety of cenegermin were evaluated in 
two randomized, double-masked, vehicle-controlled phase 2 studies of 
patients with stage 2 or 3 NK—NGF0212 and NGF0214. In NGF0212, 
complete corneal healing (de� ned as 0-mm lesion staining and no other 
persistent staining) was achieved by 72.0% of patients receiving ceneg-
ermin 20 μg/mL and 33.3% of patients in the vehicle group a� er 8 weeks 
(P < .001).8 In the NGF0214 trial, 65.2% of patients in the cenegermin 
arm achieved complete corneal healing compared with 16.7% in the 
vehicle arm a� er 8 weeks (P = .006).9 Eye pain was the most commonly 
reported adverse event in both studies.

2 Physical barrier and occlusive 
methods can be combined with other 
medical strategies to treat NK.

Punctal occlusion with punctal plugs may be used for all 
stages, when appropriate, to increase tear retention and promote ocular 
surface health.4 However, according to a recent review, the e� ectiveness 
of punctal plugs for dry eye disease is inconclusive, and epiphora is a 
common adverse event.10

In stage 2 NK, therapeutic bandage contact lenses supply a physical 
barrier to the ocular surface to promote corneal epithelial healing, main-
tain a � uid layer in contact with the cornea and prevent eyelid rubbing.11

Rigid scleral lenses also vault the cornea, which provides a reservoir 
between the lens and cornea for increasing medication or lubricant 
retention time.

Amniotic membranes, used in later stages, are biological dressings that 
assist in wound healing through providing mechanical protection, supply-
ing growth factors and promoting epithelial adhesion and proliferation.2
� ey also reduce corneal in� ammation and vascularization.5 Amniotic 
membranes may be applied in the clinic by placement under a bandage 
contact lens, or self-retaining amniotic membranes may be combined with 
a symblepharon ring. Amniotic membranes may also be secured to the 
cornea in the operating room for management of refractory cases.1

3 Surgical interventions are typically 
reserved for severe disease. 

Surgical approaches for NK are o� en limited to severe 
cases not responding to medical treatment or nonsur-

gical procedures.2

In tarsorrhaphy, suturing of the eyelids narrows the palpebral � ssure 

Therapeutic Contact Lenses Promote 
Corneal Epithelial Healing

Cenegermin Targets 
the Underlying 
Pathology of NK
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to protect the cornea and reduce tear evaporation.12

Tarsorrhaphy is frequently used to heal corneal ulcers 
and can be temporary or permanent.1 Application of 
adhesive bandages and botulinum toxin may also be 
used to close the eyelids and allow easier access for 
examination or eye drop administration.

Other techniques for managing NK include 
amniotic membrane transplantation and the 
application of a synthetic tissue adhesive, such as cy-
anoacrylate glue, combined with a bandage contact 
lens for impending or actual corneal perforation.13

Conjunctival advancement onto the cornea in the 
form of � aps restores corneal integrity through 
supplying a barrier and metabolic support through 
conjunctival blood vessels, but this does sacri� ce 
visual function.2

Corneal neurotization directly targets the underly-
ing cause of NK and involves inserting a donor nerve 
in place of the damaged nerve.1 In the direct transfer 
technique, donor nerves are dissected from surround-
ing tissues and secured directly to the cornea.14 Indi-
rect neurotization using nerve gra� s is a less invasive 

technique. Corneal neurotization has been shown to 
improve corneal sensation and visual acuity.14

“Combining surgical options 
with medical treatments can 
result in optimized outcomes 
for patients with NK.”   

—Anthony Aldave, MD
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1  Which of the following therapies is/are useful in treating all stages of neurotrophic keratitis (NK)? 

A. Preservative-free lubricant eye drops
B. Topical steroids

C. Topical antibiotics 
D. Surgery

2  Which of the following describes how cenegermin works in treating NK?

A. Antibiotic
B. Tear fi lm stabilizer  

C. Nerve growth factor
D. Nonsteroidal anti-infl ammatory agent 

3  In the NGF0212 trial evaluating cenegermin eye drops in the treatment of NK, at week 8, approximately what proportion of patients who received 
cenegermin 20 μg/mL exhibited statistically signifi cant corneal healing compared with the approximately 30% of patients who received vehicle?

A. 30%
B. 50%  

C. 70%
D. 90% 

4  Of the following interventions, which directly targets the underlying cause of NK?

A. Conjunctival fl aps 
B. Corneal neurotization   

C. Punctal plugs
D. Tarsorrhaphy 
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 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
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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 
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Check us out at pprraaccttiiccee..ssaannffoorrddhheeaalltthh..oorrgg
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Joanna Shippoli
(440) 891-2615

jshippoli@mjhlifesciences.com
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C3 is the linchpin of complement overactivation in GA.2-7

All three complement pathways converge at C3 and it drives 
multiple downstream eff ects   — infl ammation, opsonization, and 
formation of the membrane attack complex — all of which can 

ultimately lead to retinal cell death. Increased levels of complement 
activity have been found not just in the lesion itself, but also in the 

area just outside the lesion, known as the pre-lesion.2-9
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Fixated on Stability. Focused on Outcomes.1
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*Both rotational stability and quality of vision/visual acuity are important for a toric IOL.
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