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A 24-month ongoing study enrolled 
open-angle glaucoma/ocular 
hypertension patients in a bimatoprost 
Phase 3 trial, which found patients 
can have sustained IOP control and 
stable visual fi elds for 2 years without 
additional treatment after their last 
bimatoprost treatment. 
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Apellis is exploring the role of 
complement in Geographic Atrophy1

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

All three complement pathways converge at C3 and it drives 

multiple downstream eff ects   — infl ammation, opsonization, and 

formation of the membrane attack complex — all of which can 

ultimately lead to retinal cell death. Increased levels of complement 

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

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

1. Katschke KJ Jr, et al. Sci Rep. 2018;8(1):13055. 2. Mastellos DC, et al. Trends Immunol. 2017;38(6):383-394. 3. Ricklin D, 
et al. Immunol Rev. 2016;274(1):33-58. 4. Heesterbeek TJ, et al. Opthalmol Vis Sci. 2020;61(3):18. 5. Seddon JM, et al. Nat 

Genet. 2013;45:1266-1370. 6. Yates JRW, et al. N Engl J Med. 2007;357(6):553-561. 7. Smailhodzic D, et al. Ophthalmology. 
2012;119(2):339-346. 8. Boyer DS, et al. Retina. 2017;37:819-835. 9. Park DH, et al. Front Immunol. 2019;10:1007.
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MICHAEL J. HENNESSY SR, the beloved 
chairman and CEO of MJH Life Sciences™, 
parent company of Ophthalmology Times®, 
passed away unexpectedly on November 21, 
2021. He was 61.

Hennessy spent his career turning his pas-
sion for building businesses and creating jobs 
into a run of successful ventures and brands. 
Following his graduation from Rider Univer-
sity in 1982, he started his career in medical 
publishing as a sales trainee, eventually 
advancing to the position of chief operating 
officer. In 1986, Hennessy became chief 
operating officer of Medical World Business 
Press, which was part of the launch of medical 
newspapers and other media products. The 
company prospered and was eventually sold 
to a Boston, Massachusetts-based venture 
capital firm.

Hennessy launched Multimedia Health-
care, LLC, in 1993 and built a portfolio of 
award-winning clinical journals. In 2001, Free-
dom Communications, Inc, acquired Multi-
media Healthcare at about the same time that 
Hennessy was pioneering a new approach to 
print and digital publishing with Intellisphere, 
LLC (now part of MJH Life Sciences™). Guided 
by the principles of innovation and entre-
preneurial spirit, and reflecting its founder’s 
dedication to improving quality of life through 
health care research and education, Intelli-
sphere publishes a variety of integrated print 
and digital products focusing on a range of 
topics in research and clinical medicine.

To build a comprehensive multimedia and 
education platform, Hennessy added compa-
nies and capabilities to the MJH Life Sciences™ 
portfolio. In 2004, he acquired Healthcare 
Research & Analytics, which has been the 
leader in health care market research for over 
30 years. In 2005, Hennessy acquired ArcMesa 
Educators, LLC, leaders in online certifica-
tion for physicians, pharmacists, nurses, and 
other health care professionals. Reflecting his 
lifelong interest in politics, Hennessy acquired 
Campaigns & Elections magazine in 2005, 
publishing the journal through Political World 
Communications, LLC. He sold the publication 
to Biteback Media Ltd in 2011.

In February 2008, Hennessy acquired the 
rights to the journals Pharmacy Times® and 
The American Journal of Managed Care®, 
both recognized in their respective markets 
as authoritative, trusted media platforms that 
provide essential information to a large audi-
ence of health care professionals.

In April 2011, MJH Life Sciences™ acquired 
Physicians’ Education Resource®, LLC (PER®), 
an accredited continuing medical education 
company that is an industry leader in produc-
ing high-quality, first-rate oncology and hema-
tology meetings and conferences. The PER® 
acquisition included a variety of multichannel 
enduring educational activities, as well as the 
rights to legacy medical meetings, such as the 
annual Miami Breast Cancer Conference®.

Hennessy’s commitment to improving the 
lives of patients with cancer is deeply rooted 
within the halls of MJH Life Sciences™. As a 
complement to the industry-leading OncLive® 
platform, he developed the Giants of Cancer 
Care® awards to recognize the leaders and 
pioneers who often go unrecognized for their 
contributions to advancing oncology care. He 
further strengthened his commitment to educa-
tion by acquiring CURE Media Group in 2014, 
followed by the purchase of the Chemotherapy 
Foundation Symposium, in his quest to provide 
oncology professionals with focused education 
on innovative cancer therapy.

In 2019, MJH Life Sciences™ made its largest 
acquisition to date when it acquired the Health-
care and Industry Sciences divisions of UBM 

Medica, nearly doubling the size of the organi-
zation and adding legacy titles such as Medical 
Economics® and Ophthalmology Times® to his 
already impressive portfolio. This acquisition 
made the organization the largest independent-
ly owned medical communications company in 
North America. In addition to acquisitions, Hen-
nessy organically developed ancillary in-house 
agency divisions with Proximyl Health®, Truth 
Serum NTWK®, and MJH Global Medical Affairs. 

Later in 2019, Hennessy elevated his own 
role to chairman while naming his son, Mike 
Hennessy Jr, to assume the leadership role of 
the organization and carry on the family leg-
acy. Under Mike Jr’s leadership, the company 
enhanced its global potential by entering a 
long-term partnership with BDT Capital Part-
ners, LLC, in November 2021.

Because of his broad business and educa-
tional experience and understanding of the 
challenges facing New Jersey, Hennessy’s 
counsel and insight had been sought by 
several organizations, including his alma 
mater, Rider University, where he served on 
the Board of Trustees and was elected to the 
executive committee. In addition to being 
active in state and national politics, Hennessy 
had a long record of service at the local level, 
where he was a strong advocate for veterans 
and environmental issues. 

Hennessy’s true passion was his relationship 
with his wife, Patrice “Patti” Hennessy. After 
they met in college, Hennessy devoted his life 
to Patti and his family, raising 4 wonderful 
children, Shannon, Ashley, Mike Jr, and Chris. 
Hennessy was Patti’s rock as she bravely bat-
tled cancer for almost 10 years until her death 
in January 2020. Hennessy recently honored 
Patti by making a donation to Rider University 
to expand the Science and Technology Center 
at their alma mater. The Mike & Patti Hen-
nessy Science and Technology Center is set to 
be completed in 2022.

Hennessy’s legacy and “family first” 
mantra will live on through his children; 
their spouses, Matt, Phil, Rachel, and Jordan; 
and his 10 grandchildren. He will be greatly 
missed by his family, friends, and his MJH 
Life Sciences™ family. 

MJH Chairman Michael J. Hennessy Sr remembered 

in memoriam
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THE DAWN OF A NEW YEAR
Welcome to 2022, and another issue of Ophthalmology Times®. As Frank Sinatra once sang, the best is yet to 

come! The new year brings new promise. Ophthalmologists are seeing innovations that are giving them cutting-

edge advancements to help them provide better results for their patients in a more effi  cient and eff ective manner. 

On the cover of this issue, we look at a phase 3 clinical extension study of the bimatoprost implant, which 

showed that patients had sustained lowering of their IOP for 2 years or more with no additional treatment and 

no changes in their visual fi elds, according to the fi rst author of the study, Felipe Medeiros, MD, PhD. The article 

(page 14) notes that the bimatoprost implant was approved by the FDA in March 2020 to reduce IOP in patients 

with open angle glaucoma or high eye pressure (ocular hypertension). 

Our imaging content (page 12) focuses on the FOTO-TIA study, which examined retinal microvascular changes. 

According to lead author Valérie Biousse, MD, the changes seen in patients with suspected transient ischemic 

attacks in the emergency department do not improve the ability to predict future ischemic events (ie, stroke and 

cardiovascular events) during the ensuing 90 days.

In our clinical diagnosis coverage in this issue (page 22), Gary Lelli, MD, stresses the importance of identifying 

thyroid eye disease in patients. Lelli notes that the rare autoimmune condition often is associated with Graves 

disease and is vision-threatening. 

Gene therapy continues to see innovations. In this issue (page 28), Sean P. Donahue, MD, PhD, discusses the 

initial results of a compassionate-use trial using GS010 bilaterally intravitreally injected gene therapy for Leber 

hereditary optic neuropathy, which resulted in substantial improvements in vision in children and young adults, 

and the treatment had a good safety profi le. The treatment targets the G11778A mutation, according to Donahue.

We are also seeing innovation in surgery. Shady T. Awwad, MD, (page 30) explains that the application of 

mitomycin C (MMC) after corneal cross-linking (CXL) does not prevent development of corneal haze after the 

procedure, but it does contribute to development of more corneal haze. The rationale for applying MMC after CXL 

has been the inhibition of incoming keratocytes following the procedure. 

In therapeutics, John A. Hovanesian, MD, notes that to control pain and infl ammation most eff ectively and 

responsibly for patients undergoing cataract surgery, ophthalmologists must not only use the appropriate drugs 

but also ensure they are delivered in the most benefi cial manner. 

We conclude this issue with a look at device technology (page 38), specifi cally the Port Delivery System with 

ranibizumab, an ocular implant that was recently approved to treat wet age-related macular degeneration. Mark 

R. Wieland, MD, explains how it provides drug delivery over an extended period of time. 

Mike Hennessy jr, 
President and CEO of Ophthalmology Times®’ parent company, MJH Life Sciences™ 
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INDICATIONS
DEXTENZA is a corticosteroid indicated for: 

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

• The treatment of ocular itching associated with allergic   
conjunctivitis.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS

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

WARNINGS AND PRECAUTIONS

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

Bacterial Infections - Corticosteroids may suppress the host response 
and thus increase the hazard for secondary ocular infections. In acute 
purulent conditions, steroids may mask infection and enhance existing 
infection. 

Viral Infections - Use of ocular steroids may prolong the course and may 
exacerbate the severity of many viral infections of the eye (including 
herpes simplex).  

Fungal Infections - Fungus invasion must be considered in any 
persistent corneal ulceration where a steroid has been used or is in use. 
Fungal culture should be taken when appropriate. 

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

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

ADVERSE REACTIONS

Ocular Inflammation and Pain Following Ophthalmic Surgery

The most common ocular adverse reactions that occurred in patients 
treated with DEXTENZA were: anterior chamber inflammation including 
iritis and iridocyclitis (10%), intraocular pressure increased (6%), visual 
acuity reduced (2%), cystoid macular edema (1%), corneal edema (1%), 
eye pain (1%), and conjunctival hyperemia (1%). The most common 
non-ocular adverse reaction was headache (1%).

Itching Associated with Allergic Conjunctivitis

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

Please see adjacent Brief Summary of full Prescribing Information.

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

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

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

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

DEXTENZA KEEPS PATIENTS

AND SATISFIED1-3*

A hands-free advancement in ophthalmic steroid treatment.1,4

Easy-to-insert† and preservative-free intracanalicular DEXTENZA offers patients a 
satisfying post-op experience—providing up to 30 days of sustained steroid coverage.1-5

To treat ocular inflammation and pain following ophthalmic surgery
or ocular itching associated with allergic conjunctivitis.
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BRIEF SUMMARY: Please see the DEXTENZA Package 
Insert for full Prescribing Information (10/2021)

1 INDICATIONS AND USAGE

1.1  Ocular Inflammation and Pain Following  
 Ophthalmic Surgery 

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

1.2  Itching Associated with Allergic Conjunctivitis 

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

4 CONTRAINDICATIONS

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

5 WARNINGS AND PRECAUTIONS

5.1 Intraocular Pressure Increase

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

5.2 Bacterial Infection

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

5.3 Viral Infections

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

5.4 Fungal Infections

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

5.5 Delayed Healing

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

5.6 Other Potential Corticosteroid Complications

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

6 ADVERSE REACTIONS

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

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

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

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

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

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

6.1 Clinical Trials Experience

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

6.2 Ocular Inflammation and Pain Following 
 Ophthalmic Surgery

DEXTENZA safety was studied in four randomized, 
vehicle-controlled studies (n = 567). The mean age of 
the population was 68 years (range 35 to 87 years), 59% 
were female, and 83% were white. Forty-seven percent 
had brown iris color and 30% had blue iris color. The 
most common ocular adverse reactions that occurred 
in patients treated with DEXTENZA were: anterior 
chamber inflammation including iritis and iridocyclitis 
(10%); intraocular pressure increased (6%); visual acuity 
reduced (2%); cystoid macular edema (1%); corneal 
edema (1%); eye pain (1%) and conjunctival hyperemia 
(1%).

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

6.3 Itching Associated with Allergic 
 Conjunctivitis

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

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

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

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

Data

Animal Data

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

8.2 Lactation

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

8.4 Pediatric Use

Safety and effectiveness in pediatric patients have not 
been established.

8.5 Geriatric Use

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

17 PATIENT COUNSELING INFORMATION

Advise patients to consult their eye care professional if 
pain, redness, or itching develops. 

Ocular Therapeutix, Inc.

Bedford, MA 01730 USA
PP-US-DX-0360

practice 
management

HHS gives funds 
to providers
Money to ease pandemic's impact
By Todd Shryock

The US Department of Health and 
Human Services announced it is 
distributing approximately $9 bil-
lion to health care providers who 
have experienced revenue loss or 
expenses related to COVID-19.

The average payment for small 
providers is $58,000, for medium 
providers is $289,000, and for large 
providers is $1.7 million. More than 
69,000 providers in all 50 states, 
Washington, DC, and 8 territories 
will receive payments. 

The PRF Phase 4 payments, 
in addition to the $8.5 billion 
in American Rescue Plan (ARP) 
Rural payments to providers and 
suppliers who serve rural Medic-
aid, Children's Health Insurance 
Program, and Medicare beneficia-
ries, are part of the $25.5 billion 
the Biden-Harris Administration is 
releasing to health care providers 
to recruit and retain staff, purchase 
masks and other supplies, mod-
ernize facilities, or other activities 
needed to respond to COVID-19.

“This vital funding will ensure 
critical health care services are 
delivered to communities across 
the country—including to those who 
are disproportionately impacted by 
the pandemic and medically-under-
served,” said HHS Secretary Xavier 
Becerra in a statement. “We will 
continue to make health care acces-
sible for everyone who needs it and 
reach people where they are.”

Approximately 75% of Phase 4 
funding is being distributed based 
on expenses and decreased revenue 

from July 1, 2020 to March 31, 
2021. HHS is reimbursing a higher 
percentage of losses and expenses 
for smaller providers—which gener-
ally entered into the COVID-19 pan-
demic on worse financial footing, 
have historically operated on slim-
mer financial margins, and typically 
care for vulnerable populations—as 
compared to larger providers.

Additionally, HHS has updated 
the terms and conditions for Phase 
4 and ARP Rural payments to 
ensure relief funds are being used 
to address the financial impact of 
COVID-19. Recipients whose pay-
ment exceed $10,000 are required 
to notify HHS of a merger with or 
acquisition of any other health care 
provider. Providers who report a 
merger or acquisition may be more 
likely to be audited to ensure com-
pliant use of funds.

The Health Resources and 
Services Administration (HRSA) is 
currently reviewing the remaining 
Phase 4 applications and will make 
the remainder of Phase 4 payments 
in 2022.

“HRSA is committed to providing 
as much support as we can through 
the Provider Relief Fund to health 
care providers as they continue 
responding to and recovering from 
this crisis," said Acting HRSA Ad-
ministrator Diana Espinosa. 

FROM THE PAGES OF
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Gone are the days of “must-see TV,” where we would 
plan on tuning in on Thursday evenings to watch our 
favorite television shows. That has been happily re-
placed with the ability to stream episodes at any time, 
from any place—we can even binge a whole season or 
2 at a time. 

The same thing has happened with much of our 
medical education, particularly when it comes to a 
subspecialty, such as ophthalmology, where it is easy 
to record and edit surgical video footage. I get equal 
satisfaction from watching a surgical video streamed 
to my laptop or mobile phone as I do from watching 
it live on the big screen at a large meeting. Over the 
past 2 years, we have all made the switch to learning 
remotely from our home or clinic due to cancellations 
of our national and regional meetings. 

Although there is 1 aspect of in-person meetings that 
just cannot be replaced with a remote video session, 
no matter how good the content is: in-person interac-
tions. There is something special about spending time 
with colleagues in the lectures, exhibit halls, and later 
in the evening at dinner. The human connection works 
best in person, and it facilitates learning, too. 

Attending the Academy of Ophthalmology 2021 
annual meeting in New Orleans, Louisiana, allowed 
me to reconnect with colleagues, friends, and men-
tors—many of whom I had not seen in 2 years. It 
reconfi rmed that attending these meetings remains a 
priority for me as we start 2022. For the New Year, I 

have planned a trip just about every month so I can 
attend international, national, and regional meetings 
and speak at universities across the country. I am so 
happy to return to in-person meetings with actual 
human interaction. 

However, video learning is here to stay because 
of the high degree of usefulness combined with the 
amazing convenience of streaming on demand. When 
I learned corneal lamellar transplantation, the most 
useful learning was gleaned by watching videos of the 
corneal master surgeons. Learning from these ophthal-
mologists shortened my learning curve and allowed 
me to start teaching these techniques to our University 
of California, Los Angeles residents at our Los Angeles 
County Hospital. You may be amazed to learn that 
even my learning channel, CataractCoach.com, now 
has 33,000 subscribers and over 10 million views—and 
I focus on teaching cataract surgery, which is some-
thing most readers have already performed thousands 
of times. Even still, you would be surprised at how 
much there is to be learned about the topic. 

As we start the New Year, my advice to you is to prior-
itize going to ophthalmology meetings to reconnect with 
your colleagues and friends and start streaming surgical 
video footage on demand. The next time you have a 
tough case coming up, such as a posterior polar cataract 
or a sutured IOL, spending a few minutes learning from 
a teaching video will make your surgery more enjoy-
able, and it will give your patient a better outcome. 
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INDICATION
LUMIGAN® 0.01% (bimatoprost ophthalmic solution) is indicated for the reduction 
of elevated intraocular pressure in patients with open angle glaucoma or ocular 
hypertension.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
LUMIGAN® 0.01% is contraindicated in patients with hypersensitivity to bimatoprost 
or to any of the ingredients.

WARNINGS AND PRECAUTIONS
Pigmentation
Bimatoprost ophthalmic solution has been reported to cause changes to pigmented 
tissues. The most frequently reported changes have been increased pigmentation 
of the iris, periorbital tissue (eyelid) and eyelashes. Pigmentation is expected to 
increase as long as bimatoprost is administered. After discontinuation of bimatoprost, 
pigmentation of the iris is likely to be permanent, while pigmentation of the periorbital 
tissue and eyelash changes have been reported to be reversible in some patients. 
Patients who receive treatment should be informed of the possibility of increased 
pigmentation. The long term effects of increased pigmentation are not known. Iris 
color change may not be noticeable for several months to years. While treatment with 
LUMIGAN® 0.01% can be continued in patients who develop noticeably increased iris 
pigmentation, these patients should be examined regularly.

Eyelash Changes
LUMIGAN® 0.01% may gradually change eyelashes and vellus hair in the treated 
eye. These changes include increased length, thickness, and number of lashes. 
Eyelash changes are usually reversible upon discontinuation of treatment.

Intraocular Inflammation
Prostaglandin analogs, including bimatoprost, have been reported to cause 
intraocular inflammation. In addition, because these products may exacerbate 
inflammation, caution should be used in patients with active intraocular 
inflammation (e.g., uveitis).

Macular Edema
Macular edema, including cystoid macular edema, has been reported during 
treatment with bimatoprost ophthalmic solution. LUMIGAN® 0.01% should be used 
with caution in aphakic patients, in pseudophakic patients with a torn posterior lens 
capsule, or in patients with known risk factors for macular edema.

Bacterial Keratitis
There have been reports of bacterial keratitis associated with the use of multiple-
dose containers of topical ophthalmic products.

Contact Lens Use
LUMIGAN® 0.01% contains benzalkonium chloride, which may be absorbed by and 
cause discoloration of soft contact lenses. Contact lenses should be removed prior 
to instillation of LUMIGAN® 0.01% and may be reinserted 15 minutes following its 
administration.

ADVERSE REACTIONS
In a 12-month clinical study with bimatoprost ophthalmic solutions 0.01%, the most 
common adverse reaction was conjunctival hyperemia (31%). Approximately 1.6% 
of patients discontinued therapy due to conjunctival hyperemia. Other adverse drug 
reactions (reported in 1 to 4% of patients) with LUMIGAN® 0.01% in this study 
included conjunctival edema, conjunctival hemorrhage, eye irritation, eye pain, eye 
pruritus, erythema of eyelid, eyelids pruritus, growth of eyelashes, hypertrichosis, 
instillation site irritation, punctate keratitis, skin hyperpigmentation, vision blurred, 
and visual acuity reduced.

USE IN SPECIFIC POPULATIONS
Pediatric Use
Use in pediatric patients below the age of 16 years is not recommended because 
of potential safety concerns related to increased pigmentation following long-term 
chronic use.

Please see Brief Summary of full Prescribing Information on the following pages.

(bimatoprost ophthalmic 
solution) 0.01%

CAN EXPERIENCE
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HIGHLIGHTS OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use LUMIGAN 0.01% safely 
and effectively. See full prescribing information for LUMIGAN 0.01%.
LUMIGAN® (bimatoprost ophthalmic solution) 0.01%, for topical ophthalmic use  
Initial U.S. Approval: 2001

INDICATIONS AND USAGES
LUMIGAN® 0.01% is a prostaglandin analog indicated for the reduction of elevated intraocular 
pressure in patients with open angle glaucoma or ocular hypertension. (1)

DOSAGE AND ADMINISTRATION
One drop in the affected eye(s) once daily in the evening. (2)

DOSAGE FORMS AND STRENGTHS
Ophthalmic solution containing 0.1 mg/mL of bimatoprost. (3)

CONTRAINDICATIONS
Hypersensitivity. (4)

WARNINGS AND PRECAUTIONS
•  Pigmentation: Pigmentation of the iris, periorbital tissue (eyelid) and eyelashes can occur. 

Iris pigmentation is likely to be permanent. (5.1)
•  Eyelash Changes: Gradual change to eyelashes including increased length, thickness and 

number of lashes. Usually reversible. (5.2)

ADVERSE REACTIONS
Most common adverse reaction (31%) is conjunctival hyperemia. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Allergan at 1-800-678-1605 or FDA  
at 1-800-FDA-1088 or www.fda.gov/medwatch.

USE IN SPECIFIC POPULATIONS
Use in pediatric patients below the age of 16 years is not recommended because of potential 
safety concerns related to increased pigmentation following long-term chronic use. (8.4)

See 17 for PATIENT COUNSELING INFORMATION.
Revised: 9/2020
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FULL PRESCRIBING INFORMATION
1 INDICATIONS AND USAGE
LUMIGAN® (bimatoprost ophthalmic solution) 0.01% is indicated for the reduction of elevated 
intraocular pressure in patients with open angle glaucoma or ocular hypertension.
2 DOSAGE AND ADMINISTRATION
The recommended dosage is one drop in the affected eye(s) once daily in the evening. LUMIGAN® 
(bimatoprost ophthalmic solution) 0.01% should not be administered more than once daily since 
it has been shown that more frequent administration of prostaglandin analogs may decrease the 
intraocular pressure lowering effect.
Reduction of the intraocular pressure starts approximately 4 hours after the first administration 
with maximum effect reached within approximately 8 to 12 hours.
LUMIGAN® 0.01% may be used concomitantly with other topical ophthalmic drug products to 
lower intraocular pressure. If more than one topical ophthalmic drug is being used, the drugs 
should be administered at least five (5) minutes apart.
3 DOSAGE FORMS AND STRENGTHS
Ophthalmic solution containing bimatoprost 0.1 mg/mL.
4 CONTRAINDICATIONS
LUMIGAN® 0.01% is contraindicated in patients with hypersensitivity to bimatoprost or to any  
of the ingredients [see Adverse Reactions (6.2)].
5 WARNINGS AND PRECAUTIONS
5.1 Pigmentation
Bimatoprost ophthalmic solution has been reported to cause changes to pigmented tissues. 
The most frequently reported changes have been increased pigmentation of the iris, periorbital 
tissue (eyelid) and eyelashes. Pigmentation is expected to increase as long as bimatoprost is 
administered. The pigmentation change is due to increased melanin content in the melanocytes 
rather than to an increase in the number of melanocytes. After discontinuation of bimatoprost, 
pigmentation of the iris is likely to be permanent, while pigmentation of the periorbital tissue 
and eyelash changes have been reported to be reversible in some patients. Patients who receive 
treatment should be informed of the possibility of increased pigmentation. The long term effects  
of increased pigmentation are not known.
Iris color change may not be noticeable for several months to years. Typically, the brown 
pigmentation around the pupil spreads concentrically towards the periphery of the iris and the 
entire iris or parts of the iris become more brownish. Neither nevi nor freckles of the iris appear 
to be affected by treatment. While treatment with LUMIGAN® (bimatoprost ophthalmic solution) 
0.01% can be continued in patients who develop noticeably increased iris pigmentation, these 
patients should be examined regularly.
5.2 Eyelash Changes
LUMIGAN® 0.01% may gradually change eyelashes and vellus hair in the treated eye. These 
changes include increased length, thickness, and number of lashes. Eyelash changes are usually 
reversible upon discontinuation of treatment.
5.3 Intraocular Inflammation
Prostaglandin analogs, including bimatoprost, have been reported to cause intraocular 
inflammation. In addition, because these products may exacerbate inflammation, caution  
should be used in patients with active intraocular inflammation (e.g., uveitis).

5.4 Macular Edema
Macular edema, including cystoid macular edema, has been reported during treatment with 
bimatoprost ophthalmic solution. LUMIGAN® 0.01% should be used with caution in aphakic 
patients, in pseudophakic patients with a torn posterior lens capsule, or in patients with known 
risk factors for macular edema.
5.5 Bacterial Keratitis
There have been reports of bacterial keratitis associated with the use of multiple-dose containers of 
topical ophthalmic products. These containers had been inadvertently contaminated by patients who, 
in most cases, had a concurrent corneal disease or a disruption of the ocular epithelial surface.
5.6 Contact Lens Use
LUMIGAN® 0.01% contains benzalkonium chloride, which may be absorbed by and cause 
discoloration of soft contact lenses. Contact lenses should be removed prior to instillation of 
LUMIGAN® 0.01% and may be reinserted 15 minutes following its administration.
6 ADVERSE REACTIONS
The following adverse reactions are described elsewhere in the labeling:
 •  Pigmentation including blepharal pigmentation and iris hyperpigmentation [see Warnings 

and Precautions (5.1)]
 • Eyelash Changes [see Warnings and Precautions (5.2)]
 • Intraocular Inflammation [see Warnings and Precautions (5.3)]
 • Macular Edema [see Warnings and Precautions (5.4)]
 • Hypersensitivity [see Contraindications (4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials  
of another drug and may not reflect the rates observed in practice.
In a 12-month clinical study with bimatoprost ophthalmic solutions 0.01%, the most common 
adverse reaction was conjunctival hyperemia (31%). Approximately 1.6% of patients discontinued 
therapy due to conjunctival hyperemia. Other adverse drug reactions (reported in 1 to 4% 
of patients) with LUMIGAN® 0.01% in this study included conjunctival edema, conjunctival 
hemorrhage, eye irritation, eye pain, eye pruritus, erythema of eyelid, eyelids pruritus, growth of 
eyelashes, hypertrichosis, instillation site irritation, punctate keratitis, skin hyperpigmentation, 
vision blurred, and visual acuity reduced.
6.2 Postmarketing Experience
The following adverse reactions have been identified during postapproval use of LUMIGAN® 
0.01%. Because these reactions are reported voluntarily from a population of uncertain size, it is 
not always possible to reliably estimate their frequency or establish a causal relationship to drug 
exposure. These reactions, which have been chosen for inclusion due to either their seriousness, 
frequency of reporting, possible causal connection to LUMIGAN®, or a combination of these 
factors include: asthma-like symptoms, dizziness, dry eye, dyspnea, eye discharge, eye edema, 
foreign body sensation, headache, hypersensitivity including signs and symptoms of eye allergy 
and allergic dermatitis, hypertension, lacrimation increased, periorbital and lid changes including 
deepening of the eyelid sulcus, and photophobia.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

LUMIGAN® 0.01%
(bimatoprost ophthalmic solution)
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Risk Summary
There are no adequate and well-controlled studies of LUMIGAN® (bimatoprost ophthalmic 
solution) 0.01% administration in pregnant women. There is no increase in the risk of major birth 
defects or miscarriages based on bimatoprost postmarketing experience.
In embryofetal developmental studies, administration of bimatoprost to pregnant mice and rats 
during organogenesis, resulted in abortion and early delivery at oral doses at least 33 times (mice) 
or 94 times (rats) the human exposure to bimatoprost 0.03% dosed bilaterally once daily (based 
on blood area under the curve [AUC] levels). These adverse effects were not observed at 2.6 times 
(mice) and 47 times (rats) the human exposure to bimatoprost 0.03% dosed bilaterally once daily 
(based on blood AUC levels).
In pre/postnatal development studies, administration of bimatoprost to pregnant rats from 
organogenesis to the end of lactation resulted in reduced gestation length and fetal body weight, 
and increased fetal and pup mortality at oral doses at least 41 times the human systemic 
exposure to bimatoprost 0.03% dosed bilaterally once daily (based on blood AUC levels). No 
adverse effects were observed in rat offspring at exposures estimated at 14 times the human 
exposure to bimatoprost 0.03% dosed bilaterally once daily (based on blood AUC levels).
Because animal reproductive studies are not always predictive of human response LUMIGAN® 
0.01% should be administered during pregnancy only if the potential benefit justifies the potential 
risk to the fetus.
Data
Animal Data
In an embryofetal development rat study, abortion was observed in pregnant rats administered 
bimatoprost orally during organogenesis at 0.6 mg/kg/day (94 times the human systemic 
exposure to bimatoprost 0.03% dosed bilaterally once daily, based on AUC). The No Observed 
Adverse Effect Level (NOAEL) for abortion was 0.3 mg/kg/day (estimated at 47 times the human 
systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based on AUC). No 
abnormalities were observed in rat fetuses at doses up to 0.6 mg/kg/day.
In an embryofetal development mouse study, abortion and early delivery were observed in 
pregnant mice administered bimatoprost orally during organogenesis at doses greater than or 
equal to 0.3 mg/kg/day (33 times the human systemic exposure to bimatoprost 0.03% dosed 
bilaterally once daily, based on AUC). The NOAEL for abortion and early delivery was 0.1 mg/kg/day 
(2.6 times the human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based 
on AUC). No abnormalities were observed in mouse fetuses at doses up to 0.6 mg/kg/day (72 times 
the human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based on AUC).
In a pre/postnatal development study, treatment of pregnant rats with bimatoprost orally 
from gestation day 7 to lactation day 20 resulted in reduced gestation length, increased late 
resorptions, fetal deaths, and postnatal pup mortality, and reduced pup body weight at doses 
greater than or equal to 0.3 mg/kg/day. These effects were observed at exposures at least  
41 times the human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, based 
on AUC. The NOAEL for postnatal development and mating performance of the offspring was  
0.1 mg/kg/day (estimated at 14 times the human systemic exposure to bimatoprost 0.03%  
dosed bilaterally once daily, based on AUC).
8.2 Lactation
Risk Summary
It is not known whether topical ocular treatment with LUMIGAN® 0.01% could result in 
sufficient systemic absorption to produce detectable quantities in human milk. In animal studies, 
bimatoprost has been shown to be present in breast milk of lactating rats at an intravenous dose 
(i.e., 1 mg/kg) 970 times the RHOD (on a mg/m2 basis), however, no animal data is available at 
clinically relevant doses.
The developmental and health benefits of breastfeeding should be considered along with the 
mother’s clinical need for LUMIGAN® 0.01% and any potential adverse effects on the breastfed 
child from LUMIGAN® 0.01%.
8.4 Pediatric Use
Use in pediatric patients below the age of 16 years is not recommended because of potential 
safety concerns related to increased pigmentation following long-term chronic use.
8.5 Geriatric Use
No overall clinical differences in safety or effectiveness have been observed between elderly  
and other adult patients.
10 OVERDOSAGE
No information is available on overdosage in humans. If overdose with LUMIGAN® (bimatoprost 
ophthalmic solution) 0.01% occurs, treatment should be symptomatic.
In oral (by gavage) mouse and rat studies, doses up to 100 mg/kg/day did not produce any 
toxicity. This dose expressed as mg/m2 is at least 210 times higher than the accidental dose of  
one bottle of LUMIGAN® 0.01% for a 10 kg child.
11 DESCRIPTION
LUMIGAN® (bimatoprost ophthalmic solution) 
0.01% is a synthetic prostamide analog with 
ocular hypotensive activity. Its chemical name is 
(Z )-7-[(1R,2R,3R,5S )-3,5-Dihydroxy-2-[(1E,3S )-
3-hydroxy-5-phenyl-1-pentenyl]cyclopentyl]-5-
N-ethylheptenamide, and its molecular weight 
is 415.58. Its molecular formula is C25H37NO4. Its 
chemical structure is:
Bimatoprost is a powder, which is very soluble 
in ethyl alcohol and methyl alcohol and slightly 
soluble in water. LUMIGAN® 0.01% is a clear, 
isotonic, colorless, sterile ophthalmic solution 
with an osmolality of approximately 290 mOsmol/kg.
LUMIGAN® 0.01% contains Active: bimatoprost 0.1 mg/mL; Inactives: benzalkonium chloride 
0.2 mg/mL; sodium chloride; sodium phosphate, dibasic; citric acid; and purified water. Sodium 
hydroxide and/or hydrochloric acid may be added to adjust pH. The pH during its shelf life ranges 
from 6.8-7.8.
12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action
Bimatoprost, a prostaglandin analog, is a synthetic structural analog of prostaglandin with 
ocular hypotensive activity. It selectively mimics the effects of naturally occurring substances, 
prostamides. Bimatoprost is believed to lower intraocular pressure (IOP) in humans by increasing 
outflow of aqueous humor through both the trabecular meshwork and uveoscleral routes. Elevated 

IOP presents a major risk factor for glaucomatous field loss. The higher the level of IOP, the greater 
the likelihood of optic nerve damage and visual field loss.
12.3 Pharmacokinetics
Absorption
After one drop of bimatoprost ophthalmic solution 0.03% was administered once daily to both 
eyes of 15 healthy subjects for two weeks, blood concentrations peaked within 10 minutes after 
dosing and were below the lower limit of detection (0.025 ng/mL) in most subjects within 1.5 
hours after dosing. Mean Cmax and AUC0-24hr values were similar on days 7 and 14 at approximately 
0.08 ng/mL and 0.09 ng•hr/mL, respectively, indicating that steady state was reached during the 
first week of ocular dosing. There was no significant systemic drug accumulation over time.
Distribution
Bimatoprost is moderately distributed into body tissues with a steady-state volume of distribution 
of 0.67 L/kg. In human blood, bimatoprost resides mainly in the plasma. Approximately 12% of 
bimatoprost remains unbound in human plasma.
Elimination
Metabolism
Bimatoprost is the major circulating species in the blood once it reaches the systemic 
circulation following ocular dosing. Bimatoprost then undergoes oxidation, N-deethylation and 
glucuronidation to form a diverse variety of metabolites.
Excretion
Following an intravenous dose of radiolabeled bimatoprost (3.12 mcg/kg) to six healthy subjects, 
the maximum blood concentration of unchanged drug was 12.2 ng/mL and decreased rapidly with 
an elimination half-life of approximately 45 minutes. The total blood clearance of bimatoprost was 
1.5 L/hr/kg. Up to 67% of the administered dose was excreted in the urine while 25% of the dose 
was recovered in the feces.
13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Carcinogenesis
Bimatoprost was not carcinogenic in either mice or rats when administered by oral gavage 
for 104 weeks at doses up to 2 mg/kg/day and 1 mg/kg/day, respectively (192 and 291 times 
the estimated human systemic exposure to bimatoprost 0.03% dosed bilaterally once daily, 
respectively, based on blood AUC levels) 
Mutagenesis 
Bimatoprost was not mutagenic or clastogenic in the Ames test, in the mouse lymphoma test,  
or in the in vivo mouse micronucleus tests.
Impairment of Fertility
Bimatoprost did not impair fertility in male or female rats up to doses of 0.6 mg/kg/day (at least 
103 times the recommended human exposure to bimatoprost 0.03% dosed bilaterally once daily 
based on blood AUC levels).
14 CLINICAL STUDIES
In a 12-month clinical study of patients with open angle glaucoma or ocular hypertension with an 
average baseline IOP of 23.5 mmHg, the IOP-lowering effect of LUMIGAN® 0.01% once daily (in 
the evening) was up to 7.5 mmHg.
16 HOW SUPPLIED/STORAGE AND HANDLING
LUMIGAN® (bimatoprost ophthalmic solution) 0.01% is supplied sterile in opaque white low 
density polyethylene ophthalmic dispenser bottles and tips with turquoise polystyrene caps in the 
following sizes:
2.5 mL fill in a 5 mL container - NDC 0023-3205-03 
5 mL fill in a 10 mL container - NDC 0023-3205-05 
7.5 mL fill in a 10 mL container - NDC 0023-3205-08
Storage: Store at 2°C to 25°C (36°F to 77°F). 
After opening, LUMIGAN® 0.01% can be used until the expiration date on the bottle.
17 PATIENT COUNSELING INFORMATION
Potential for Pigmentation
Advise patients about the potential for increased brown pigmentation of the iris, which may be 
permanent. Also inform patients about the possibility of eyelid skin darkening, which may be 
reversible after discontinuation of LUMIGAN® (bimatoprost ophthalmic solution) 0.01%.
Potential for Eyelash Changes
Inform patients of the possibility of eyelash and vellus hair changes in the treated eye during 
treatment with LUMIGAN® 0.01%. These changes may result in a disparity between eyes in 
length, thickness, pigmentation, number of eyelashes or vellus hairs, and/or direction of eyelash 
growth. Eyelash changes are usually reversible upon discontinuation of treatment.
Handling the Container
Instruct patients to avoid allowing the tip of the dispensing container to contact the eye, 
surrounding structures, fingers, or any other surface in order to avoid contamination of the 
solution by common bacteria known to cause ocular infections. Serious damage to the eye and 
subsequent loss of vision may result from using contaminated solutions.
When to Seek Physician Advice
Advise patients that if they develop an intercurrent ocular condition (e.g., trauma or infection), have 
ocular surgery, or develop any ocular reactions, particularly conjunctivitis and eyelid reactions, they 
should immediately seek their physician’s advice concerning the continued use of LUMIGAN® 0.01%.
Contact Lens Use
Advise patients that LUMIGAN® 0.01% contains benzalkonium chloride, which may be absorbed 
by soft contact lenses. Contact lenses should be removed prior to instillation of LUMIGAN® 0.01% 
and may be reinserted 15 minutes following its administration.
Use with Other Ophthalmic Drugs
Advise patients that if more than one topical ophthalmic drug is being used, the drugs should be 
administered at least five (5) minutes between applications.
Distributed by: Allergan USA, Inc. 
Madison, NJ 07940
© 2020 Allergan. All rights reserved. 
All trademarks are the property of their respective owners. 
Patented. See: www.allergan.com/patents 
Rev: 9/2020
LUM66085-v3 01/21 
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By Lynda Charters

The FOTO-TIA study that focused on retinal 
microvascular changes reported that the 
changes seen in patients with suspected 
transient ischemic attacks (TIAs) in the emer-
gency department do not improve the ability 
to predict future ischemic events (ie, stroke 
and cardiovascular events) during the ensuing 
90 days, according to the first author of the 
study, Valérie Biousse, MD, professor of neu-
ro-ophthalmology at the Emory Eye Center in 
Atlanta, Georgia. This is despite the fact that 
the microvascular findings in the patients are 
independent risk factors that differentiate 
TIAs and strokes from mimics.

The FOTO-TIA study
About a quarter to a half million people 
in the US have a TIA annually. Of these, 
approximately 10% are estimated to have a 
stroke during the subsequent 90 days. The 
FOTO-TIA study was undertaken to deter-
mine whether the retinal microvascular 
findings were helpful for predicting strokes 
and cardiovascular events in patients who 

presented with a suspected TIA. The inves-
tigators conducted a cohort study to address 
this question. 

Adults with a National Institutes of Health 
Stroke Scale score of 3 or less were admitted 
for observation to 3 emergency departments 
for an accelerated diagnostic protocol for 
a suspected TIA or stroke. Nonmydriatic 
fundus photographs were obtained prospec-
tively for all patients and were reviewed for 
retinal microvascular findings that included 
retinal hemorrhages, cotton wool spots, 
retinal emboli/occlusions, hard exudates, or 
microaneurysms. 

Study findings
The investigators noted that of the 395 study 
patients (median age, 57 years; 55% women; 
64% Black), 34 (9%) had retinal microvascular 
findings. A total of 154 patients completed 
the 90-day follow-up evaluation.

Within the 90-day time frame, 3 (0.8%) of 
the 395 patients had a stroke, 3 (0.8%) had a 
recurrent TIA, and none had a cardiovascular 
event. “All the patients who had a stroke or 
recurrent TIA had an ABCD2 score over 3 

compared with 70% of the other patients (P 
= .25),” Biousse said. The ABCD2 score is a 
tool to improve the ability to predict the risk 
of short-term stroke after a TIA. Importantly, 
none of the patients who had a stroke or 
recurrent TIA had microvascular findings 
compared with 9% of the patients who had 
microvascular findings (P = .59).

The investigators concluded that this study 
did not show evidence that retinal microvas-
cular findings in patients with suspected TIA 
in the emergency department improve the 
short-term predictability of future ischemic 
events. They pointed out that the study was 
underpowered because of the much lower 
incidence of short-term stroke than what they 
had anticipated. They credit this largely to 
the improved accelerated diagnostic protocol 
among the patients. 

Valérie Biousse, MD
E: vbiouss@emory.edu
This article is adapted from Biousse’s presentation 
at the American Academy of Ophthalmology 2021 
annual meeting in New Orleans, Louisiana. Biousse 
has no financial interest in this subject matter. 

Retinal microvascular changes may 
not predict short-term ischemic events
Investigators search for link between TIAs and changes in the back of the eye
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Bimatoprost implant 
reduces IOP 

for 2 years or more

By Lynda Charters

A phase 3 clinical extension study of the 
bimatoprost implant (Durysta, AbbVie Inc) 
showed that patients had sustained lowering 
of their IOP for 2 years or more with no addi-
tional treatment and no changes in their vi-
sual fields, according to the first author of the 
study, Felipe Medeiros, MD, PhD, professor of 
ophthalmology and vice chair of technology 
in the Department of Ophthalmology at Duke 
University in Durham, North Carolina. 

The bimatoprost implant is administered 

intracamerally through a preloaded applica-
tor with a 28-gauge needle. It was approved 
by the FDA in March 2020 to reduce IOP in 
patients with open angle glaucoma (OAG) 
or high eye pressure (ocular hypertension, 
or OHT). AbbVie has continued to further 
research to identify best use and practices in 
the clinical setting.

The implant technically uses the same SR 
mechanism developed for dexamethasone 
intravitreal implant (Ozurdex; AbbVie), an 
SR implant used by retina specialists for the 
treatment of macular edema associated with 

retinal vein occlusion and noninfectious uve-
itis. The implant contains 10 mcg of bimato-
prost and is about 1 mm in length and 0.2 
mm in diameter. The implant is preloaded in 
a sterile applicator and can be injected into 
the anterior chamber at the slit lamp or in a 
minor procedure setting. 

The previous results of the phase 1 and 2 
clinical studies 1,2 of the implant showed that 
the duration of the IOP-lowering effect of the 
implant had extended beyond the expected 
period of intraocular drug bioavailability, 1,2 
he explained.

Physicians find that additional treatment is not required for many patients

From the Cover
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The next steps
The investigators then conducted a 24-month, 
open-label, multicenter, long-term safety 
and efficacy extension study of patients with 
open-angle glaucoma or ocular hypertension 
who received a bimatoprost implant in a 
phase 3 trial and completed that study. This 
study included patients who were enrolled 
after completing 1 of the 2 identically de-
signed, 20-month, randomly assigned phase 
3 ARTEMIS trials, Medeiros recounted. 

The outcome measures of the extension 
study were both the number of patients who 
did not need additional (rescue) IOP-lowering 
treatment in the study eye for 2 or 3 or more 
years after the third implant administration 
during the ARTEMIS trial and the IOP and 
visual field mean deviation in the study eye 
of these patients. The study is ongoing and 
the investigators analyzed all data available 
up to February 2021. 

Major findings to date
A total of 200 patients were included in the 
extension trial after completing an ARTEMIS 
trial. During the screening for the extension 

study, 69 of those patients had not received 
rescue treatment. 

“The data that were available for 54 pa-
tients showed that these patients remained 
untreated for 2 years or more after they 
received the third implant during the ARTE-
MIS trial," Medeiros said. "Data available for 
18 patients showed that they had remained 
untreated for 3 years or more after the third 
implant in the ARTEMIS trial."

In addition, the visual fields of the patients 
in the extension study who did not require 
rescue medication (ie, 50 of those with 
controlled IOP for 2 years or more and 16 of 
those with controlled IOP for 3 years or more) 
remained stable.

The investigators theorized that the pro-
longed IOP-lowering effect may result from 
bimatoprost-stimulated up-regulation of ma-
trix metalloproteinases, leading to sustained 
tissue remodeling of the outflow pathways. 
Clinical studies also are continuing with the 
goal of obtaining a further understanding of 
the duration of effect of the bimatoprost im-
plant and any additional factors that predict 
a long-term response.

Felipe Medeiros, MD, PhD
P: 919/681-3937
This article is adapted from Medeiros’ presentation 
at the American Academy of Ophthalmology 2021 
annual meeting. Medeiros is a consultant to Aller-
gan, an AbbVie company.
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PHASE 1/2 STUDY
Percentage of Study Eyes Requiring No Rescue or 

Retreatment After a Single Implant Administration2
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OAG, open-angle glaucoma; OHT, ocular hypertension.

"Data available for 18 patients 
showed that they had remained 
untreated for 3 years or more 
after the third implant in the 
ARTEMIS trial."



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.

WARNINGS AND PRECAUTIONS (continued)
•  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.

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).

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc. 

© 2021, Regeneron Pharmaceuticals, Inc. All rights reserved.
777 Old Saw Mill River Road, Tarrytown, NY 10591
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EYL.21.02.0049Please see Brief Summary of Prescribing Information on the following page.

STARTING EYLEA EARLIER MAY HELP PREVENT 
DR PROGRESSION

SEE WHAT EYLEA COULD DO FOR YOUR PATIENTS WITH DR AT HCP.EYLEA.US

P<0.01 vs sham.

*Full analysis set.
†Event rate was estimated using the Kaplan-Meier method. Composite endpoint of developing PDR, ASNV was diagnosed by either the reading center or investigator.

anti-VEGF; anti–vascular endothelial growth factor; ASNV, anterior segment neovascularization; CI-DME, central-involved Diabetic Macular Edema; ETDRS-DRSS, Early 
Treatment Diabetic Retinopathy Study–Diabetic Retinopathy Severity Scale; PDR, proliferative diabetic retinopathy; Q4, every 4 weeks; Q8, every 8 weeks; Q16, every 16 weeks.

References: 1. EYLEA® (aflibercept) Injection full U.S. Prescribing Information. Regeneron Pharmaceuticals, Inc. August 2019. 2. Wyko�  CC. Intravitreal aflibercept 
for moderately severe to severe non-proliferative diabetic retinopathy (NPDR): 2-year outcomes of the phase 3 PANORAMA study. Data presented at: Angiogenesis, 
Exudation, and Degeneration Annual Meeting; February 8, 2020; Miami, FL. 

Inspired by a real patient with DR.

Of 134 patients treated in a DR clinical trial

•  The recommended dose for EYLEA in DR is 2 mg (0.05 mL) administered by intravitreal injection Q4 (≈every 28 days, 
monthly) for the first 5 injections, followed by 2 mg Q8 (every 2 months)1

•  Although EYLEA may be dosed as frequently as 2 mg Q4 (≈every 25 days, monthly), additional efficacy was not 
demonstrated in most patients when EYLEA was dosed Q4 compared with Q8. Some patients may need Q4 (monthly) 
dosing after the first 20 weeks (5 months)1

Primary Endpoint
(Year 1)

Secondary Endpoint
(Year 1)

Proportion of patients with a 
≥2-step DRSS improvement1,2,*

Reduction in the risk of developing 
PDR or ASNV or CI-DME2,*,†

EYLEA Q8 
(n=134)

EYLEA Q16 
(n=135)

EYLEA Q8 
(n=134)

EYLEA Q16 
(n=135)

80%
vs 15% in the 
sham group 

(n=133)

65%
vs 15% in the 
sham group 

(n=133)

79%
Risk Reduction

Event rate: 11% vs 42% 
in the sham group 

(n=133)

82%
Risk Reduction

Event rate: 10% vs 42% 
in the sham group 

(n=133)

PANORAMA study design: Multicenter, double-masked, controlled clinical study in which patients with moderately severe to severe NPDR (ETDRS-DRSS: 47 or 53) 
without CI-DME (N=402; age range: 25-85 years, with a mean of 56 years) were randomized to receive 1 of 2 EYLEA dosing regimens or sham. Protocol-specified visits 
occurred every 28±7 days for the first 5 visits, then every 8 weeks (56±7 days). During Year 2 (Weeks 52-96), patients randomized to one of the EYLEA arms received a 
di� erent dosing regimen.1
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occurred every 28±7 days for the first 5 visits, then every 8 weeks (56±7 days). During Year 2 (Weeks 52-96), patients randomized to one of the EYLEA arms received a 
di� erent dosing regimen.1
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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 
In the days following EYLEA administration, patients are at risk of developing endophthalmitis or retinal detachment. If the 
eye becomes red, sensitive to light, painful, or develops a change in vision, advise patients to seek immediate care from an 
ophthalmologist [see Warnings and Precautions (5.1)]. 
Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye examinations 
[see Adverse Reactions (6)]. Advise patients not to drive or use machinery until visual function has recovered sufficiently.
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Simplifying glaucoma medical therapy  
for our patients

Compounded medications are playing a central role in the process

By Inder Paul Singh, MD; 
Special to Ophthalmology Times®

Adherence with lifelong glaucoma 
therapy demands a great deal from 
our patients. They must be able to 
aff ord and acquire their medica-
tions, remember the daily dosing 
schedule, be able to tolerate the drops well 
enough not to skip doses, and physically 
succeed in instilling the drops. That is a lot 
to ask of patients, especially as they age and 
begin to have concomitant health problems 
or cognitive loss.

Numerous studies have shown that adher-
ence declines with more complex regimens 
of more than 1 or 2 bottles. Leung, Rossi, and 
others have shown us that, when you add 
a second or third bottle with preservatives, 
such as benzalkonium chloride, the incidence 
of ocular surface disease (OSD) increases1,2

(Figure 1). Then, in a vicious cycle, patients 
with OSD become even less adherent.3

More than ever, we are now beginning to 
appreciate the eff ect of adherence on long-
term IOP control in our patients with glauco-
ma. Both the HORIZON study (NCT0466445), 

looking at implantation of Hydrus 
Microstents at the time of cataract 
surgery,4 and the LiGHT study (IS-
RCTN32038223), in which fi rst-line 
selective laser trabeculoplasty (SLT) 
was compared with medical therapy,5

found that patients with the surgical/
laser interventions were less likely 

to progress to incisional glaucoma fi ltration 
surgery. Even though we have medications 
that nominally provide the same IOP-lowering 
eff ect as SLT or minimally invasive glauco-
ma surgery (MIGS), we aren’t getting the full 
benefi t of those medications because patients 
simply aren’t using them consistently

More MIGS and SLT is part of the answer, 
but there will always be patients who need 
to continue topical therapy instead of or in 
addition to these options. In my practice, I 
typically prescribe a branded, commercial-
ly available glaucoma drug fi rst, and I may 
make this choice for the second bottle as 
well. These drugs have gone through rigorous 
FDA trials and are marketed accordingly. 

However, as the regimens get more com-
plex with 3 to 4 medications, or if there are 
cost and adherence challenges with even 2 
drops, I fi nd that compounded fi xed-combi-
nation glaucoma drops (Simple Drops; Im-
primisRx) nicely address many of the factors 
that lead to poor adherence. Although we 
have a few dual-drug combinations in the US, 
none of them include a ß-blocker with a pros-
taglandin analogue (PGA), and none include 
more than 2 agents. Using Simple Drops, as 
the name implies, allows me to simplify the 
regimen for the patient to a single bottle once 
a day or 1 bottle each for morning and eve-
ning. These drugs are compounded in a Phar-
macy Compounding Accreditation Board-ac-

credited 503A patient-specifi c pharmacy that 
follows many of the same high manufacturing 
standards as its 503B facility. Every batch is 
tested for potency, sterility, and endotoxins, 
so I can be confi dent that my patients get a 
high-quality product. 

IOP � uctuation is the problem
For many of our patients who are still 
progressing or have poorly controlled IOP 
on topical medications, the problem is not 
that the drops are not working; it is that their 
pressure is fl uctuating with inconsistent use 
of the medication. The Advanced Glaucoma 
Intervention Study (AGIS) demonstrated that 
long-term IOP fl uctuation of greater than 3.0 
mm Hg is associated with visual fi eld progres-
sion.6 Among AGIS patients with low mean 
IOP—those patients whose pressure looks 
fi ne when we see them in the offi  ce—fl uctu-
ations increase the risk of progression more 
than 3-fold.7 Simplifying the regimen for 
these patients can boost adherence enough to 
stabilize them. 

In a study I conducted, switching my 
patients to a 3-in-1 or 4-in-1 drop resulted 
in lower IOP across most patient types, 
particularly among those who were poorly 
controlled on their prior regimen of 3 bottles 
or more.8 Four patients in the study were able 
to avoid planned surgery.  

One of these patients was a 43-year-old 
African American woman with advanced 
glaucoma who was still progressing on 
brimonidine/timolol (Combigan), brinzol-
amide (Azopt), and travoprost (Travatan). Her 
eyes were always red, and she told me she 
couldn’t keep taking so many drops. We dis-
cussed trabeculectomy, and I decided to put 
her on Tim-Brim-Dor PF (timolol 0.5%, brimo-

"More than ever, we are now 
beginning to appreciate 
the effect of adherence on 
long-term IOP control in our 
patients with glaucoma."

Inder Paul Singh, MD
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nidine 0.15%, dorzolamide 2.0%) and stop the 
PGA to improve her ocular surface symptoms 
before surgery. At the next follow-up, her IOP 
was down to our target of 12 mm Hg, her 
eyes weren’t red, and she was happy with the 
reduced drop burden. Four years later, she 
is still on this regimen and has been able to 
avoid fi ltering surgery. 

Clarity of cost and ingredients
Another major reason for using compounded 

combination drops is that I know what to 
expect and what it will cost the patient. If I 
prescribe 3 separate medications to a patient, 
it is very hard for me to answer their very 
reasonable question, “How much is that going 
to cost?” in any sort of accurate or transpar-
ent way. The cost to the patient could be $15 
or $300, depending on their insurance cover-
age, co-pays, and formulary requirements.  

Moreover, they are highly likely to get 
generic substitutions from the pharmacy. The 

pH, viscosity, and other aspects of the inac-
tive vehicle ingredients can vary widely from 
one generic to another, greatly aff ecting the 
bioavailability and effi  cacy of the active in-
gredient and the tolerability and safety of the 
drop overall.9-12 There can even be consider-
able variability in the quality of the dropper 
bottle, causing drops to spill out too fast and 
the patient to run out of a 30-day supply in a 
much shorter period of time.   

Preservative-free formulations
Finally, compounded drops also give me the 
ability to prescribe preservative-free formu-
lations so the glaucoma medications are not 
contributing further to ocular surface toxicity. 
About half of our patients with glaucoma 
have OSD,13 and those with concomitant OSD 
are more likely to experience adverse eff ects 
from topical glaucoma therapy, more likely to 
be nonadherent, and more likely to prog-
ress.14 If we can minimize the eff ect on the 
ocular surface, we also are maximizing the 
chances of success with later Xen implanta-
tion or fi ltration surgery if required.

Conclusions
If cost, compliance, and generic substitution 
were not factors at all, I might prefer separate 
bottles of each branded medication. But we 
have to recognize that patients are not getting 
what we prescribe and are not consistent-
ly instilling the medications that they do 
receive, with resulting IOP fl uctuation and 
disease progression. A simplifi ed regimen of 
compounded fi xed-combination glaucoma 
therapy is a very welcome solution to these 
real-world problems. 

Inder Paul Singh, MD
E: ipsingh@amazingeye.com
Singh is in practice at the Eye Centers of Racine 
and Kenosha in Wisconsin. He is a consultant for 
many glaucoma companies, including Glaukos, 
ImprimisRx, and Ivantis, Inc.
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Figure 1. OSDI and Number of BAK-Containing Eye drops

Figure 2. Reanalysis: iop Fluctuation 
in Patients With Low Mean IOP
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Focusing on TED:  
Rare but devastating disease
Assembling a team of experts is key for diagnosis, treatment of the condition

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 
identification 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 enti-
ties. “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 inflammation from TED as 
well as a more severe disease course.

The inflammation 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 inflammation 
associated with TED can impact the ocular 
muscles, resulting in diplopia and a detrimen-
tal effect on daily activities, such as reading 
and driving. 

In the most severe cases, inflammation 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. 
Inflammation also can affect the normal fat be-
hind the eyes and cause hypertrophy. This sce-
nario is involved with ocular bulging. Swelling 
that is related to the fat hypertrophy 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-
ficial, Lelli advised.

Early treatment steps
Because TED has a variety of presentations, 
the first step is categorization of the patient re-
garding the disease stage, degree of inflamma-
tion, specific 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 inflammation; oral or 
intravenous anti-inflammatories; 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 offing. “A lot of the disease and 
orbital inflammation occur at the level of the 
orbital fibroblasts, receptors that are targeted 
by the autoimmune process to create inflam-
mation. We have ways to target those and 
more research is being done. We can make 
the disease substantially more tolerable for 
patients,” he said.

TED awareness
In 2021, the second TED Awareness Week was 
held in November, focusing on the dissemina-
tion of information about TED to patients and 
clinicians alike. A small percentage 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.
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The intersection of ROCM and 
COVID-19 in patients with diabetes
Successful outcomes depend on the awareness of red � ag symptoms, signs

By Lynda Charters; 
Reviewed by Mrittika Sen, MD, FICO, MRCSEd

Rhino-orbital-cerebral mucormycosis (ROCM) 
has reached endemic proportions in India, in 
association with the COVID-19 pandemic. 

Clinicians from the Centre for Sight in Hy-
derabad, India, led by Santosh Honavar, MD, 
FACS, FRCOphth; and Mrittika Sen, MD, FICO, 
MRCSEd, reported that ROCM that develops 
after moderate-to-severe COVID-19 in patients 
with uncontrolled diabetes, treated with cor-
ticosteroids, is a recipe for a life-threatening 
scenario. 

“This infection is typically a rare opportu-
nistic occurrence in patients with uncontrolled 
diabetes, neutropenia, blood malignancies, 
and organ transplants. ROCM is associated 
with mortality rates exceeding 50% despite 
treatment,” Sen said, adding that the advent of 

the COVID-19 pandemic resulted in a surge of 
ROCM cases to epidemic proportions.

Identifying the at-risk patients
Sen and her colleagues conducted a retrospec-
tive, interventional study in 2 centers—the 
Centre for Sight in Hyderabad and JJ Hospital 
at Grant Medical College in Mumbai, India—
that included all consecutive patients with 
clinically and microbiologically proven ROCM 
and either concurrent or a previous history of 
COVID-19 between August 1 and December 
15, 2020. This study was conducted when 
there were only 3 isolated case reports from 
around the world, and the association between 
COVID-19 and ROCM was unknown. The study 
goals were to determine the population at risk, 
clinical features, and possible early diagnosis 
and management strategies.

Treatment was with intravenous liposo-

mal amphotericin B, and posaconazole oral 
suspension was added for patients who were 
intolerant of or refractory to amphotericin B. 
Aggressive debridement of paranasal sinuses 
was done. Orbital exenteration was done in 
patients with extensive orbital involvement 
not improving within 72 hours of initiation of 
intravenous amphotericin B. 

All 6 patients were men (mean age, 60.5 
years) who had type 2 diabetes (mean blood 
glucose level, 222.5 mg/dL). Only 1 patient 
had concurrent COVID-19 at presentation, 
and he was not treated with systemic ste-
roids. The other 5 patients received either 
oral prednisolone or intravenous dexametha-
sone or methylprednisolone for the manage-
ment of COVID-19. 

Sen reported that the mean duration 
between COVID-19 diagnosis and the onset of 
mucor symptoms was 15.6 days. At presenta-

Clinical picture of Case 2 with left periocular edema, complete ptosis and proptosis, conjunctival congestion, and severe 
chemosis. (Images courtesy of Mrittika Sen, MD, FICO, MRCSEd)
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tion, 5 patients had no light perception vision 
and 1 patient had a best-corrected vision of 
6/60. The clinical fi ndings included periocular 
edema, complete ptosis, ophthalmoplegia, 
proptosis, conjunctival congestion, and 
severe chemosis.

Imaging showed intracranial extension with 
cavernous sinus involvement and all cases 
underwent sinus debridement. The eyes were 
salvaged in 4 cases and all patients survived. 
All patients continued treatment with ampho-
tericin B with or without posaconazole.

COSMIC: The large follow-up study 
of COVID-19–associated ROCM
The investigators proposed a staging system 
for ROCM to customize patient care. The stag-
ing system was published in the Indian Journal 
of Ophthalmology.1 This was based on the 
natural anatomic progression of the disease 
from the nose to the paranasal sinuses, orbit, 
and brain. The management guidelines are 
based on the disease stage.

The investigators later went on to conduct 
a collaborative OPAI-IJO study on mucor-
mycosis in COVID-19 (COSMIC) during the 
second COVID-19 wave, which included 2826 
patients with COVID-19–associated ROCM 

from 108 centers in India.2

“The primary result showed that diabetes 
was present in 78% of patients, 87% had been 
treated with steroids, and 44% had delayed 
onset beyond 14 days of a COVID-19 infec-
tion,” Sen said.

Based on the recommended management, 
73% of the patients received intravenous 
amphotericin B, 56% underwent functional 
endoscopic sinus surgery or parana-
sal sinus debridement, 15% orbital 
exenteration, and 22% received an 
intraorbital injection of amphotericin 
B. The overall mortality at the time of 
reporting was 14%.

Disease stage 3b and higher with diff use 
orbital involvement had poorer prognosis. 
However, paranasal sinus debridement and or-
bital exenteration reduced the mortality from 
52% to 39% in those with stage 4 disease with 
intracranial extension. 

Sen noted that this was the fi rst case series 
in COVID-19 that identifi ed associated ROCM. 
“The series of 6 cases and [the] COSMIC study 
found that corticosteroids and diabetes are the 
most important predisposing factors in the 
development of COVID-19–associated ROCM,” 
Sen said. “Successful outcomes depend on 

awareness of the red fl ag symptoms and signs, 
a high index of clinical suspicion, prompt di-
agnosis and early treatment with amphotericin 
B, aggressive surgical debridement of the pa-
ranasal sinus, and orbital exenteration where 
indicated, with coordinated eff ort between 
diff erent departments. Intraorbital amphoteri-
cin B does seem to have a role in reducing the 
need for orbital exenteration.” 

Mrittika Sen, MD, FICO, MRCSEd
E: mrittika24sen@gmail.com
This article was adapted from Sen’s 
presentation at the American Academy of 

Ophthalmology 2021 annual meeting in New 
Orleans, Louisiana. She has no � nancial interest 

in this subject matter.
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Ocular surface tumors prove to be 
a rare but deadly occurrence
Investigators � nd prevalence is greater in the north central region of country

By Lynda Charters;
Reviewed by Nathan Eli Hall, MS, BS

An epidemiologic analysis of malignant 
ocular surface tumors, which are rare but 
serious events, found signifi cant diff erences 
in geographic prevalence rates in the US, 
with more White men and smokers aff ect-
ed, according to Nathan Hall, MS, BS, and 
colleagues from the Schepens Eye Research 
Institute of Massachusetts Eye and Ear 
Department of Ophthalmology at Harvard 
Medical School in Boston.

Considering the seriousness of these 
tumors of the conjunctiva and/or cornea, pa-
tient morbidity and mortality can be aff ected, 
Hall said. He also noted the importance of 
identifying the associated risk factors, such as 
ultraviolet light exposure in various regions, 
gender, and older age.  

This analysis, which used data from the 
American Academy of Ophthalmology’s 
Intelligent Research in Sight (IRIS) Registry, 
included more than 15,000 patients who had 
received a diagnosis of a malignant ocular 
surface tumor of the conjunctiva/cornea 
between 2013 and 2019. 

The investigators found that prevalence 
rates of ocular surface tumors diff ered across 
all geographic areas, with the highest prev-
alence in the north central region (0.0032 

cases/100,000) and lowest in the west region 
(0.0014 cases/100,000), Hall reported.

White men and smokers were most highly 
aff ected and non-White women were the 
least aff ected (P < .0001 for all comparisons). 
Smoking seems to have an impact on the 
prevalence. 

The investigators also found a signifi cantly 
higher proportion of current smokers within 
those patients with an ocular surface tumor 
than in the general IRIS Registry patient pool 
overall. 

The investigators also highlighted that ex-
posure to ultraviolet light and latitude-related 
diff erences have been reported previously as 
risk factors for ocular surface tumors in other 
studies, and including similar types of data in 

the IRIS Registry should be another path of 
investigation.

“Our results suggested a signifi cantly 
higher prevalence of ocular surface tumors 
in White [men] and smokers [as well as] 
diff erences between geographic area of the 
US,” Hall said. 

Nathan Eli Hall, MS, BS
E: NEHALL@mgh.harvard.edu
Hall has no � nancial disclosures 
related to this content. 

Ocular surface tumors are rare but serious events, and can be deadly for 
patients. (Image courtesy of Andrea Leonardi, MD)

The investigators found 
a significantly higher 
proportion of current smokers  
within those patients who had 
an ocular surface tumor than 
in the general IRIS Registry 
patient pool.
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This year’s New Horizons Forum also includes a venture 

capital session moderated by Emmett Cunningham, Jr., 

MD, PhD, MPH, Senior Managing Director at Blackstone 

Life Sciences. The unique combination of attendees — 

from clinicians with real-world patient experience to 

scientists on the verge of discovery to funders equipped to 

take innovation to market — make this event an especially 

effective launching pad for tomorrow’s glaucoma care.

To view the agenda and register for this year’s in-person/

online New Horizons Forum visit glaucoma360.org. 

Celebrate Innovation at Glaucoma 360
In February 2022, Glaucoma Research Foundation will mark the 11th year of Glaucoma 360, its annual gathering  
for the eye care and scientific research community. Be there on February 11th when the New Horizons Forum —  
a one-of-a-kind networking event within Glaucoma 360— explores the exciting possibilities of vision restoration.

Researchers, clinicians, patients, entrepreneurs, industry 

executives, funders, regulators — all the partners required 

to advance care and a cure for glaucoma — will be present 

at New Horizons for an illuminating panel discussion on 

next-generation strategies for vision restoration. Jeffrey L. 

Goldberg, MD, PhD, Professor and Chair of Ophthalmology 

at the Stanford University Byers Eye Institute, and Yvonne 

Ou, MD, Associate Professor of Ophthalmology at the 

University of California, San Francisco, bring extensive 

experience as clinician-researchers to their roles as session 

co-moderators, ensuring a patient-centric perspective on 

potentially revolutionary scientific advances.

Panelists will include scientists from academia and industry 

who are exploring a wide range of possibilities in the 

research pipeline, including optogenetics, neurotrophic 

factors, neuro-inflammation, and prosthetic devices. For 

example, New Horizons attendees will learn about a 

device that can be implanted in the eye to deliver doses 

of a growth factor shown to enhance the survival of 

retinal ganglion cells, which decay and die with glaucoma. 

Clinical trials under way are already delivering promising 

results. Dr. Ou noted, “the vision restoration approaches 

we are talking about today were considered a moon shot 

just 10 years ago. Visual prosthetics, cell-based and small-

molecule approaches — these are becoming reality.” 

Another highlight of the panel will be a report on 

Glaucoma Research Foundation’s latest Catalyst for a 

Cure (CFC) consortium, which has made tremendous 

early progress in its approaches to retinal ganglion cell 

transplantation. “Among the first three CFC groups, this 

one is the most focused on translation,” says Dr. Goldberg, 

who participated on the previous CFC Biomarkers Initiative 

team. “The potential is quite exciting.”

“The New 
Horizons Forum 
is the only 
meeting that 
unites academics, 
industry, 
regulators, and 
funders with 
clinicians and 
patients, all with 
a focus on 
glaucoma. It’s my 
favorite meeting 
of the year.”  

— Dr. Jeffrey L. 
Goldberg, vision 
restoration panel 
co-moderator

ADVERTORIAL

https://www.glaucoma.org/news/events/glaucoma-360.php
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Gene therapy protocol for LHON 
results in vision improvement
Investigators find treatment also offers a good safety profile for patients

By Lynda Charters;
Reviewed by Sean P. Donahue, MD, PhD

The initial results of a compassionate-use trial 
using GS010 (GenSight Biologics) bilaterally 
intravitreally injected gene therapy for Leber 
hereditary optic neuropathy (LHON) resulted 
in substantial improvements in vision in chil-
dren and young adults, and the treatment had 
a good safety profile. The treatment targets 
the G11778A mutation, according to Sean P. 
Donahue, MD, PhD, professor of ophthalmolo-
gy and visual science at Vanderbilt University 
School of Medicine in Nashville, Tennessee, 
and colleagues.

The study included 2 patients, ages 13 and 
14 years, who were not eligible for inclusion 
in the REFLECT study; and 4 patients, ages 
13, 14, 26, and 34 years, who presented for 
treatment after the REFLECT trial closed. All 6 
patients were treated bilaterally with this ade-
no-associated virus-2 gene therapy vector that 

encodes the human wild-type ND4 protein.
The study under discussion used an insti-

tutional review board- and FDA-approved 
compassionate-use protocol to treat patients 
bilaterally who did not qualify for the Gen-
Sight REFLECT trial, Donahue explained. The 
patients were treated within 1 year of the 
onset of the initial visual loss. 

Results of GS010 (rAAV2/2-ND4)
The patients were all evaluated during 7 visits 
over a 1-year period. The average best-cor-
rected visual acuity (BCVA) at baseline was 
counting fingers in the worse eye and 20/640 
in the better eye. At the 1-year follow-up eval-
uation, the BCVA was 20/160 in the worse eye 
and 20/100 in the better eye, Donahue said. 
The baseline Pelli-Robson contrast sensitivity 
test results were 4 letters in the worse eye 
and 7 letters in the better eye. At 6 months, 
those respective results were 6 and 14 letters. 
Optical coherence tomography showed that 

the baseline macular thicknesses remained 
unchanged at the 1-year visit in both eyes of 
the patients. Mild intraocular inflammation 
that developed in all patients resolved over 2 
weeks. 

The investigators concluded that the bilat-
eral injections were well tolerated by all pa-
tients. The BCVA improved in both eyes, and 
the contrast sensitivity improved bilaterally. 
The macular thickness did not change. 

“These data are not consistent with the 
reported natural course of LHON in patients 
with the [G11778A] mutation,” Donahue said. 
“Patients experienced substantial improve-
ments in their vision over time.” 

Sean P. Donahue, MD, PhD
E: sean.donahue@vumc.org
This article is adapted from Donahue’s presenta-
tion at the American Academy of Ophthalmology 
2021 annual meeting. Donahue is a consultant to 
GenSight Biologics.
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AGTC-501 gene therapy offers 
vision gains for X-linked RP
Positive outcomes and improvements in vision, microperimetry at higher doses

By Lynda Charters; 
Reviewed by Robert A. Sisk, MD, FACS

AGTC-501 (Applied Genetic Technologies 
Corporation), a novel gene therapy in de-
velopment for the potential treatment of 
X-linked retinitis pigmentosa (RP), showed an 
acceptable safety profi le and visual function  
improvements when administered in the 
study’s higher dose groups, according to Rob-
ert A. Sisk, MD, FACS, from the Cincinnati Eye 
Institute in Ohio.

Patients with X-linked RP, an inherited 
retinal disease that begins in childhood, are 
characterized by night blindness, progressive 
loss of peripheral vision, and eventual loss of 
central vision. Aff ected patients have access to 
only 1 approved treatment, voretigene nepar-
vovec-rzyl (Luxturna; Spark Therapeutics) for 
RPE65, which represents about 1% of RP. 

Sisk outlined the safety and effi  cacy fi nd-
ings of a phase 1/2 study of AGTC-501 gene 
therapy, a recombinant adeno-associated virus 
(AAV) 2 vector, for X-linked RP resulting from 
mutations in the RPGR gene, which accounts 
for 10% of RP cases. 

AGTC-501 trial
This study was a 12-month open-label, 
dose-escalation trial that included 29 male 
patients aged 6 years and older with the 
RPGR mutation. All patients were treated 
with 1 subretinal injection in the study eye. 
The fi rst 9 patients received peripheral reti-
nal injections as part of a safety assessment, 
which was the primary outcome, and the rest 
of the patients were treated centrally. 

The safety assessment also included immu-
nologic responses to the AAV capsid and the 
RPGR proteins expressed, Sisk explained. Key 
secondary outcomes included visual function 

measured by microperimetry (Macular Integ-
rity Assessment) and retinal structure seen on 
optical coherence tomography. 

Safety and vision results 
with AGTC-501
The safety results showed that no serious ad-
verse events were related to the treatment. The 
initial surgical approach resulted in 4 peripher-
al retinal detachments related to dosing target-
ing the peripheral retina. The detachments did 
not occur when the central retina was targeted.

Grade 1 to 2 intraocular infl ammation 
developed in about 20% (5/29) of patients and 
all were reported as resolved. About one-third 
of the patients had IOP elevations related to 
corticosteroid use and all have resolved with-
out IOP related morbidities. The immunologic 
results did not suggest safety concerns.

Regarding vision, in the 20 patients who 
received injections targeting the central 
retina, Sisk noted that “the mean visual acuity 
improved about 5 letters compared [with] the 
untreated fellow eyes.”

The microperimetry sensitivity improved 
at month 12 in all centrally dosed patients 
across the central 36 points, which corre-
sponds to the most anatomically and func-
tionally intact areas in the patient population, 
he explained. Sisk also noted that the FDA 
has accepted a change of 7 or more decibels 
in 5 or more loci in the central microperime-
try as clinically meaningful. 

During the course of the study, the investi-
gators observed that patients without foveal el-
lipsoid zone (EZ) integrity before the treatment 
did not have improved microperimetry. When 
those patients were excluded from analysis, 
50% of patients were responders to treatment. 
Another 2 patients also had signifi cant im-
provements in microperimetry compared with 

the untreated fellow eye. 
An analysis based on the status of the mac-

ular EZ showed that 7 of the 20 patients who 
were centrally treated had no EZ before or after 
the AGTC-501 injection. In the 13 patients with 
a macular EZ at baseline, 9 had recovery of the 
EZ at 3 to 6 months after treatment, and 6 of 
the 9 had an improved EZ at 12 to 18 months. 
In the other 4 of the 13 eyes with a macular EZ, 
all had incomplete EZ recovery at 12 months. 
Sisk reported positive associations between 
anatomic improvements in the EZ band and 
functional microperimetry sensitivities.

Optimizing outcomes 
with AGTC-501
In addition to avoiding treatment targeting the 
peripheral retina, patient selection is para-
mount to achieving the best results. “Advanced 
disease with absence of baseline microperim-
etry or a foveal EZ line precluded meaningful 
microperimetry or visual benefi ts,” Sisk said.

Clinical trials of AGTC-501 for the potential 
treatment of X-link RP are continuing. The 
Skyline trial (NCT03316560) is an expansion 
of this phase 1/2 clinical trial, and the Vista 
trial (NCT04850118) is a phase 2/3 safety and 
effi  cacy clinical trial 

“The 12-month results of the study of AGTC-
501 to treat X-linked RP showed acceptable 
safety outcomes and vision and microperimetry 
improvements at higher doses,” Sisk said. “In 
addition, we observed an encouraging anatomic 
correlate of EZ improvement.” 

Robert Sisk, MD
E: rsisk@cvphealth.com 

This article is adapted from Sisk’s 
presentation at the American 
Academy of Ophthalmology 2021 
annual meeting. Sisk is a consultant 

to AGTC.
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MMC increases corneal haze after CXL
Overall anterior stromal haze was greater at all postoperative time points

By Lynda Charters; 
Reviewed by Shady T. Awwad, MD

The application of mitomycin C (MMC) after 
corneal cross-linking (CXL) does not prevent de-
velopment of corneal haze after the procedure, 
but it does contribute to development of more 
corneal haze, according to Shady T. Awwad, 
MD, professor of clinical ophthalmology at the 
American University of Beirut Medical Center, 
in Lebanon.

The rationale for applying MMC after CXL 
has been the inhibition of incoming keratocytes 
following the procedure. However, abundant cy-
tokine release from a surge in apoptosis due to 
the combination of CXL and MMC seems to be 
responsible for the development of more haze.

Awwad and colleagues reached this conclu-
sion based on the results of a retrospective, 
single-center study of 72 patients (87 eyes with 
keratoconus) who underwent CXL from June 

2013 to January 2015 at the American Universi-
ty of Beirut Medical Center. The same surgeon 
performed all CXL procedures using the Dres-
den protocol. MMC was applied at the end of 
each CXL procedure as part of the routine pro-
tocol from February 2015 to December 2015. 

Study results
The results obtained from the patients treat-
ed with CXL alone were compared with the 
patients who underwent CXL and application 
of MMC. All patients were followed for 1 year 
and underwent periodic examinations during 
that period. The clinicians used Cirrus high-defi -
nition optical coherence tomography (Cirrus 
HD-OCT; Carl Zeiss Meditec AG) to monitor the 
stromal haze. Optical coherence tomography 
(OCT) sections of stromal haze were analyzed 
using a patented machine learning algorithm, 
developed and published by the authors, to 
automatically detect and objectively stage areas 

of stromal haze. The visual results were slightly 
better without MMC—but not signifi cantly 
so—and the topographic results with/without 
MMC were signifi cantly better compared with 
preoperatively.

According to Awwad, the overall anterior 
stromal haze was signifi cantly (P < .05 for all 
comparisons) greater at all postoperative time 
points. In Figure 1, investigators used high-defi -
nition optical coherence tomography (Cirrus 
HD-OCT; Carl Zeiss Meditec AG) on anterior 
segment cube 512 × 128 mode, tomographic 
images and measurements were taken at base-
line and at 1, 3, 6, and 12 months after CXL. All 
images were then evaluated by a patented and 
dedicated machine-learning based corneal OCT 
image analysis software. 

Analysis of the middle stromal refl ectivity 
indicated that haze was signifi cantly greater 
at the 12 month time point but did not reach 
signifi cance at any time in the posterior stroma. 
The refl ectivity of the anterior stromal haze 
area (which is selected by the software as 
displaying more haze than the surrounding 
area), calculated as the mean pixel intensity in 
a particular corneal region, was 33.1 ± 16.6 vs 
23.2 ± 05.9 at 1 month and 27.1 ± 12.8 vs 20.6 
± 07.9 at 12 months for the CXL with MMC and 
the CXL groups, respectively (P < .05 for all 
comparisons).

Conclusions
Awwad concluded by raising another area for 
consideration, notably the implications of this 
study on simultaneous photorefractive kera-
tectomy plus CXL candidates, where the value 
and potential risks of MMC should be critically 
appraised. 

Shady T. Awwad, MD
E: sawwad@gmail.com
Awwad has no � nancial disclosures related 
to this content. 
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STORM Kids Cataract Database:
Good VAs are elusive in traumatic cases
Study reviews outcomes following penetrating, closed trauma–related injuries

By Lynda Charters;
Reviewed by Carolina Adams, MD

In most pediatric cases of traumatic cataract, it 
is diffi  cult to achieve excellent visual outcomes, 
regardless of the mechanism of the trauma, and 
these patients experience a high incidence of 
visually relevant posterior capsular opacifi ca-
tion (PCO) after implantation of IOLs, according 
to Carolina Adams, MD, and colleagues from 
the Storm Eye Institute at the Medical Uni-
versity of South Carolina in Charleston, and 
at Emory Eye Center at Emory University in 
Atlanta, Georgia.

A sobering statistic is that approximately 2.5 
million ocular injuries occur annually in the US, 
and more than one-third of those occur in pa-
tients who are younger than 17 years. Of those 
cases, Adams mentio that up to 46% have been 
reported to be associated with ocular trauma. 

To shed further light on this topic, Adams 
and her colleagues undertook a retrospective 
single-center data analysis [Surgical Treatment 
Outcomes and Refractive Management of 
Cataracts in Kids (STORM) Cataract Database] to 
compare the postoperative outcomes following 
cataracts resulting from penetrating and closed 
trauma–related injuries.

STORM Kids data
A total of 1868 eyes of 1310 children com-
prised the database. After meeting the 
inclusion criteria (ie, surgery for unilateral 
traumatic cataract, age of at least 5 years, and 
minimal 6-months follow-up), 152 eyes were 
included and 94 eyes had more than 6 months 
of follow-up, Adams recounted.

The median age at which the trauma 
occurred was 7.1 years, and the cataracts devel-
oped at a median of 7.6 years. A closed trauma 
accounted for 55.8% of cases, and a penetrat-
ing/intraocular foreign body accounted for 
44.2%. An IOL was implanted in 91.6% of eyes.

Visual outcomes
Analysis of the 94 eyes with a follow-up ex-
ceeding 6 months showed that visual acuities 
(VAs) exceeding 20/40 were achieved in 43% 
of those with a penetrating trauma and 60% 
of those with a closed trauma. VAs exceeding 
20/80 were achieved in 61% of those with a 
penetrating trauma and 70% of those with a 
closed trauma. In 22% of eyes with a closed 
trauma, the VAs were below 20/200 because 
of a visually signifi cant corneal scar, ambly-
opia, or traumatic optic neuropathy. Pene-
trating traumas were signifi cantly (P = .009) 

more likely to be associated with a lower VA 
compared with closed trauma. 

Another important fi nding by investigators 
was that the overall rate of adverse events 
(AEs) in penetrating trauma was 52.3% com-
pared with 28% in closed trauma. 

The most common AE was visual axis 
opacifi cations in eyes with primary posteri-
or capsulectomy in the penetrating group, 
followed by glaucoma, glaucoma suspect, 
and retinal detachment. Moreover, the rate 
of reoperations is higher in the penetrating 
group (38.6%). In eyes with an intact pos-
terior capsule, the rate of visually relevant 
PCOs after IOL implantation is high in both 
groups—89% in penetrating injuries and 62% 
in closed traumas. 

Carolina Adams, MD
This article was adapted from Adams’ presenta-
tion at the American Academy of Ophthalmology 
2021 annual meeting in New Orleans, Louisiana. 
She has no � nancial interest in this subject matter.

Like what you’re reading? 
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Turning to cornea/external disease, McDon-
nell said AAO attendees were also learning 
more about a newly approved nasal spray for 
treatment of signs and symptoms of dry eye 
disease (Tyrvaya; Oyster Point Pharma). “This 
is the drug that’s been used for years to help 
reduce the craving for smoking but is now 
administered intranasally. It improved dry 
eye in the FDA trials. This will be interesting 
because it’s such a new route of administration, 
treating an eye problem with a nasal spray. It’ll 
be fascinating to see when this launches in the 
fi rst quarter [of this year] and determine how 
readily it’s accepted by both doctors and our 
dry eye patients,” he said.

Presbyopia
Last but not least, the newly approved and 
launched formulation of pilocarpine (Vuity; 
Allergan) for the improvement of uncorrected 
near vision in the presbyopic age group off ers 
a new approach to the gigantic presbyopia 
market, McDonnell added. “Again, this drug 
has been around for literally centuries and 
ophthalmologists of my generation used it 
routinely in the management of glaucoma 
when we trained,” he said.

McDonnell also commented on the advent 
of interesting new treatment applications in 
eye care. “In each case, it’s not so much a new 
drug. They’re preexisting drugs but new ways 
of delivering the drug. Triamcinolone has been 
around forever and pilocarpine even longer; 
ranibizumab for a long time. As I mentioned 
with the nasal spray, the active agent vareni-
cline has been available for quite a while now 
for smoking cessation. 

“It’s about new routes of administration for 
new ophthalmic indications. It’s exciting to see 
all these innovations despite the pandemic,” 
he said. 

Peter J. McDonnell, MD
E: pmcdonn1@jhmi.edu
McDonnell serves on the board of 

directors for Aerie Pharmaceuticals.

With the return of some in-person conferences 
last year, it goes without saying that there 
is value in the didactic learning that occurs 
in formal and poster sessions. In addition, 
attendees benefi t from informal experiences 
with colleagues by being able to discuss ideas 
or what they are doing in their practices.

Peter J. McDonnell, MD, William Holland 
Wilmer Professor of Ophthalmology and direc-
tor of the Wilmer Eye Institute, Johns Hopkins 
University School of Medicine, Baltimore, Mary-
land, shares highlights following the recent 
American Academy of Ophthalmology (AAO) 
2021 annual meeting in New Orleans, Louisi-
ana. Although not an exhaustive overview of 
the many novel therapeutics, McDonnell noted 
some pipeline developments and approvals—
and much of the focus of discussion at AAO—
that are sure to pique the interest of profession-
als from across the eye care spectrum and their 
patients in 2022 and beyond. 

Innovation from back to front
“Well, I wasn’t smart enough to become a 
retina specialist,” McDonnell quipped. “I’m a 
cornea person but my retina colleagues tell 
me there’s tremendous interest in the recently 
approved port delivery system for delivering 
ranibizumab [Susvimo; Roche/Genentec].

“During this [COVID-19] pandemic, having 
these [patients] come in every month or 8 
weeks to get an intravitreal injection is quite a 
challenge—for the patients and the doctors and 
their clinics. The newly FDA-approved delivery 
system allows the opportunity to dramatically 
reduce the number of visits and the frequency 

of injections for these patients,” he explained. 
With its anticipated availability in the United 
States in the coming months, McDonnell noted 
that there is “tremendous eagerness among our 
retina brothers and sisters to be able to begin 
to look at incorporating this into their practices 
and to see for which patients it works well and 
how well it’s accepted among the patients with 
[age-related macular degeneration] AMD.”

Another innovation in the retina space, 
McDonnell noted, is the recently approved 
suprachoroidal injection of triamcinolone 
acetonide (Xipere; Bausch + Lomb/Clearside 
Biomedical) using microneedles. This is an 
interesting—and new—technology for retinal 
disease and for macular edema in the setting 
of uveitis. But instead of intravitreal injections, 
these are through the sclera into the supracho-
roidal space.

“This is a whole new thing for us,” McDon-
nell said. “It’ll be interesting to see how this 
gets adopted. The approval is for macular 
edema in uveitis patients, but obviously 
there is the potential for triamcinolone to be 
helpful for other indications or for this to be a 
platform for administering other medications 
through this suprachoroidal route for other 
disease states. I think this was an exciting 
topic in New Orleans—one that will be a very 
exciting topic coming into the new year in our 
meetings in 2022.”

NOVEL APPROACHES 
SHAPING EYE DISEASE 
TREATMENTS IN 2022
New routes of therapeutic administration pave 
the way for innovative applications
By Sheryl Stevenson; Reviewed by Peter J. McDonnell, MD

Listen to more from this interview with 
Peter J. McDonnell, MD, as he shares other 
key takeaways from the AAO 2021 meeting.
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Removing the burden of    
adherence, opioids from patients
Drug delivery solutions to manage pain after cataract surgery improves adherence

By John A. Hovanesian, MD; 
Special to Ophthalmology Times®

To control pain and inflammation most effec-
tively and responsibly for our cataract surgery 
patients, we must not only use the appropriate 
drugs but also ensure they are delivered in the 
most beneficial manner. We should be mindful 
of the implications of our pharmaceutical strat-
egies and their impact on our patients.

Avoiding opioids in cataract surgery
The opioid crisis in this country may have 
taken a back seat to the COVID-19 pandemic 
in terms of headlines, but it certainly has not 
faded. If anything, it has worsened. Nearly 
50,000 people in the United States died from 
opioid-involved overdoses in 2019, according to 
the National Institute on Drug Abuse.1 Around 
21% to 29% of patients who are prescribed opi-
oids for chronic pain misuse them, between 8% 
and 12% of people using an opioid for chronic 
pain develop an opioid use disorder, and an 
estimated 4% to 6% who misuse prescription 
opioids transition to heroin.1

The chances of developing an opioid use dis-
order depends on factors, such as length of time 
one is prescribed opioids for acute pain and 
length of time that people continue taking the 
drug. In the United States, the total economic 
burden of prescription opioid misuse is estimat-
ed to be $78.5 billion a year, according to the 
Centers for Disease Control and Prevention.1

It has been reported that opioid-naïve cat-
aract surgery patients who receive an opioid 
prescription within 7 days of surgery are 1.6 
times more likely to be using opioids long-
term than those who are not prescribed an 
opioid following cataract surgery.2 Being older 
than 50 is a risk factor for chronic opioid use 
following surgery, so most cataract surgery 

patients are considered at greater risk of opioid 
dependency.2 It is clear that ophthalmologists, 
like other physicians, should seek to avoid 
prescribing opioids whenever possible.

Overcoming adherence challenges
Our patients with cataracts frequently strug-
gle to adhere to complex postoperative drop 
regimens. We commonly prescribe 3 different 
agents—a nonsteroidal anti-inflammatory drug 
(NSAID), a steroid, and an antibiotic—and 
expect them to instill these drops as directed. 
This is a problem, as we know patients do not 
use their medications properly, with adher-
ence being a major obstacle.3-7 In fact, 1 study 
showed that as many as 92% of patients do 
not correctly instill drops, being hindered by 
manual dexterity problems and other physi-
cal limitations.8 We surgeons seek to not only 
control pain and inflammation but also prevent 
it to ensure the best patient experience and 
optimal visual outcomes, particularly in the 
setting of premium IOLs.

Today we have the option of adopting 
delivery platforms that require no effort on 
the part of patients—this is a sea change in 
our strategies. One such option is preserva-
tive-free Dextenza, a dexamethasone 0.4-mg 
intracanalicular insert made of a resorbable 
polyethylene glycol–based hydrogel. The 
insert is placed within the canaliculus to 
provide a hands-free and tapered delivery of 
drug to the ocular surface. It can be inserted 
preoperatively or intraoperatively, and it takes 
just 1 minute to do. The highest concentration 
of dexamethasone is released during the first 
2 weeks, and it slowly tapers over a period 
of about 1 month. The insert demonstrated a 
retention rate of 99% in the punctum at day 
14 in the studies. Phase 3 studies showed 
there were no significant IOP spikes with the 

dexamethasone 0.4-mg intracanalicular insert 
compared with placebo.9 

Certainly, if there was a concern, the insert 
can be easily explanted. Regarding pain and 
inflammation in the phase 3 studies, a signifi-
cantly greater proportion of eyes in the dexa-
methasone 0.4-mg intracanalicular insert group 
had an absence of ocular pain and an absence 
of anterior chamber cells, compared with the 
placebo group.10

Nearing dropless surgery
Many surgeons have found they can go com-
pletely dropless by combining Dextenza with 
intracameral moxifloxacin—particularly if they 
also use intraoperative ketorolac and phenyl-
ephrine (Omidria; Omeros). The NSAID lasts for 
2 to 3 days, which is adequate for a significant 
number of patients. In my practice, I have 
moved to using just 1 postoperative drop for 
3 to 4 weeks: once-daily bromfenac (Prolensa; 
Bausch + Lomb). 

Eric Donnenfeld, MD, and I conducted a 
study comparing the 3-drop regimen with a 
dropless or near dropless strategy in 56 patients 
and found that patients overwhelmingly 
favored the latter regimen (96%).11 There was no 
significant difference in patient-reported pain 
or inflammation as seen on optical coherence 
tomography, no IOP concerns, and it was less 
expensive. In other words, the dropless or near 
dropless approach checked every box.

Conclusion
Although the benefits of sustained-release 
dexamethasone go beyond eliminating the 
need for opioid medications after cataract sur-
gery, avoiding opioids is an important reason 
surgeons should consider embracing use of the 
insert. As a specialty, we need to remain sen-

Continues on page 35 : Opioids
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sitive to the use of narcotics as well as opportu-
nities we have to proactively reduce pain. The 
amount of effort it takes to incorporate dropless 
or near dropless cataract surgery into surgeons’ 

practice is well worth the numerous benefits 
they and their patients will reap. 

John A. Hovanesian, MD
E: jhovanesian@mdbackline.com
Hovanesian is in private practice at Harvard Eye As-
sociates in Laguna Hills, California, and is a clinical 
instructor at Jules Stein Eye Institute at the Univer-
sity of California, Los Angeles. Find him online @
DrHovanesian. Hovanesian is a consultant for Ocular 

Therapeutix, EyePoint Pharmaceuticals, Omeros, 
and several other manufacturers of ophthalmic drugs 
and devices.

By Lynda Charters; 
Reviewed by Dilsher Dhoot, MD

The results of the KESTREL (NCT03481634) 
and KITE (NCT03481660) studies in which 
brolucizumab (Beovu; Novartis) was compared 
with aflibercept (Eylea; Genentech) for treating 
diabetic macular edema (DME) indicated that 
brolucizumab was noninferior to aflibercept, 
according to Dilsher Dhoot, MD, from California 
Retina Consultants in Santa Barbara. Broluci-
zumab 6 mg met the primary study end point 
of noninferiority to aflibercept regarding the 
mean change in best-corrected visual acuity 
from baseline at 52 weeks with fewer injections.

Over half the patients (55.1% in the KESTREL 
study and 50.3% in KITE) who received the 
6-mg dose of brolucizumab maintained the 
visual acuity on an every-12-week treatment 
interval up to week 52 immediately after they 
received the loading doses. A median of 7 
injections were administered to the patients 
treated with brolucizumab 6 mg compared 
with 9 injections in the patients treated with af-
libercept 2 mg out to week 52. In terms of fluid 
outcomes, data show that brolucizumab may 
have dried the retina better, compared with 
aflibercept, over the 52-week study period.

“There are key time points at [weeks] 32 and 

52, where we can do a head-to-head compar-
ison in terms of resolution of subretinal, fluid, 
internal fluid, or compare [whether] there is any 
fluid at all,” Dhoot said. “At these time points, 
[we saw that] brolucizumab had a greater pro-
portion of patients that are fluid free.”

Improvements were seen in the central 
subfield thickness from baseline with broluci-
zumab 6 mg. More patients on brolucizumab 
achieved a decrease in the central subfield 
thickness exceeding 280 μm at weeks 32 and 
52. More patients treated with brolucizumab 
6 mg had overall resolution of intraretinal and 
subretinal fluid and resolution of intraretinal 
fluid at week 52. The Diabetic Retinopathy Se-
verity Scale score in patients in the brolucizum-
ab 6 mg and aflibercept arms showed clinically 
relevant improvements at week 52 compared 
with baseline, that is, 2 or more steps. 

Brolucizumab demonstrated an overall favor-
able benefit/risk profile. The safety data from 
the studies did not show underlying diabetes 
negatively impacted the brolucizumab-related 
incidence of intraocular inflammation.

Dhoot noted the still unmet need of dura-
bility in DME treatment, with patients in the 
current study observed to need less frequent 
injections. The median number of injections 
over the 52-week period was 7 injections for 

brolucizumab compared with 9 injections for 
aflibercept, with both agents having similar 
visual acuity outcomes. 

Additionally, Dhoot spoke on the safety pro-
file in the study, which was generally similar, 
aside from some adverse events he noted were 
of “special interest.” In the KESTREL trial, there 
was a higher rate of intraocular inflammation in 
the 3-mg dose compared with the 6-mg dose, as 
well as cases of retinal vasculitis and occlusion.

“The KITE trial had similar rates of IOI, com-
paring brolucizumab and aflibercept, but there 
were no cases of retinal vasculitis,” he said. 
“There was a single patient that had a vascular 
occlusion in each group, and these exclusions 
were not really related to inflammation."

The study will continue, with results expect-
ed in 2022. “In general, as retina specialists, it 
is great to have another agent in our tool kit,” 
Dhoot said. “Having these results be positive in 
terms of efficacy, and potentially increasing the 
durability and reducing fluid in these patients, 
is a very positive thing overall.” 

Dilsher Dhoot, MD
E: ddhoot@yahoo.com
This article is adapted from Dhoot’s Retina Subspe-
cialty Day presentation at the American Academy 
of Ophthalmology 2021 annual meeting. He is a 
consultant/adviser to Novartis. 

Brolucizumab noninferior to aflibercept 
for treating DME with fewer injections
Treatment meets primary end point of noninferiority in studies
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By Lynda Charters; 
Reviewed by Marjan Farid, MD

Ophthalmologists now have another option 
for the treatment of dry eye disease (DED) in 
the form of a nasal spray. Basal tear produc-
tion may be increased by OC-01 nasal spray 
(Tyrvaya, varenicline solution; Oyster Point 
Pharma, Inc), a cholinergic agonist thought to 
pharmacologically neuro-activate the trigemi-
nal parasympathetic pathway receptors in the 
treatment of DED, according to Marjan Farid, 
MD, a professor of ophthalmology and director 
of cornea, cataract, and refractive surgery at 
Gavin Herbert Eye Institute at the Universi-
ty of California Irvine. Natural tears, Farid 
noted, are better than artifi cial tears because 
they contain more than just aqueous (ie, they 
contain a complex mixture of lipids, proteins, 
mucins, and electrolytes).  

During a media briefi ng at the American 
Academy of Ophthalmology 2021 annual 
meeting, Jeff rey Nau, PhD, MMS, president 
and CEO of Oyster Point Pharma, Inc, pointed 
out that the spray is a highly selective cholin-
ergic agonist that is FDA approved to treat the 
signs and symptoms of DED as a multidose 
nasal spray. Patients are given two 15-day 
supplies, and will take 1 shot of the preserva-
tive-free solution in each nostril twice daily 
about 12 hours apart. 

Nasal spray activity
Farid explained that the trigeminal nerve 
provides the pathway for parasympathetic 
stimulation of the lacrimal functional unit 

to activate complete natural tear fi lm. The 
pathway innervates the lacrimal gland, mei-
bomian glands, and goblet cells, which results 
in increased basal tear fi lm production as a 
treatment for DED.

Trials of OC-01 varenicline
nasal spray
Nau said the spray can be used for mild, mod-
erate, and severe cases of DED. He also pointed 
out that the phase 3 study indicated consistent 
outcomes as compared with the ONSET-1 
phase 2b trial. Thus far, OC-01 varenicline nasal 
spray has been evaluated in over 1000 patients 
in 3 prospective real-world clinical trials: ON-
SET-1, ONSET-2, and the MYSTIC trials (the last 
being a phase 2 supportive trial). 

In the ONSET-1 (NCT03636061) phase 2b 
trials, 3 doses were tested (0.006, 0.03, and 
0.06 mg) and compared with the vehicle, and 
the primary end point was the mean change 
in the anesthetized Schirmer score. In the ON-
SET-2 (NCT04036292) phase 3 trials, the 0.06- 
and 0.03-mg doses were tested and compared 
with the vehicle. The primary end point was 
the anesthetized Schirmer score, that is, the 
percent of subjects with a 10-mm or greater 
change from baseline. In the 2 ONSET trials, 
the responses of all degrees of symptomatic 
DED were tested and patients could use artifi -
cial tears as a supplement. 

The integrated data from the ONSET-1 and 
ONSET-2 trials showed that signifi cantly more 
patients treated with OC-01 had a 10-mm or 
greater increase in the Schirmer score and 
the mean change from baseline compared 

with the vehicle from baseline to week 4 of 
treatment. Farid also reported that the DED 
symptoms began to improve as soon as week 
2 of treatment in the ONSET-2 trial, possibly 
suggesting an early eff ect from treatment. The 
onset of action and sustained outcomes were 
demonstrated in the clinical trials regardless 
of the degree of the DED. The signs outcomes 
were measured 5 minutes after the nasal spray 
was administrated, Farid said.

The drug exhibited a good safety profi le. 
Sneezing was the most common adverse 
reaction in 82% of subjects in the 0.03-mg 
dose. Other adverse reactions reported in 
greater than 5% of subjects were cough, throat 
irritation, and instillation-site (nasal) irritation. 
Fewer subjects discontinued in the treated arm 
compared with the vehicle control arm of the 
studies. “Pharmacologic neuro-activation of 
natural tear fi lm may represent a new mecha-
nism of action approach and a novel route of 
administration for the treatment of the signs 
and symptoms of dry eye disease,” Farid said. 

The spray can improve patient adherence 
with their eye medication, according to Marian 
Macsai, MD, chief medical offi  cer at Oyster 
Point, Inc. “Putting drops in your eyes is not 
an easy task,” she said. “We are cautiously op-
timistic that this will be preferred by patients 
and will be readily adopted.” 

Marjan Farid, MD
P: 949/824-2020
This article is adapted from Farid’s presentation at 
the American Academy of Ophthalmology 2021 
annual meeting. She is a consultant to Oyster Point 
Pharma, Inc.

Nasal spray treating dry eye disease
The treatment option may increase basal tear production in patients
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Faricimab extends retinal stability in DME
More than 50% of patients achieved sustained retinal stability at weeks 8 and 16

By Lynda Charters

Faricimab (Genentech), a bispecific monoclonal 
antibody, provided sustained retinal stability 
in patients with diabetic macular edema (DME) 
compared with other retinal treatments, accord-
ing to Veeral Sheth, MD, and colleagues. In pre-
clinical studies, blocking angiopoietin-2 (Ang2) 
and VEGF-A reduced the vascular leakage/neo-
vascularization, inflammation, and fibrosis.

“The angiopoietin/Tie signaling pathway reg-
ulates angiogenesis and was found to play a key 
role in the growth and dissemination of solid 
tumors through abnormal blood vessels besides 
the vascular endothelial growth factor [VEGF] 
pathway,” he said. 

In healthy vessels Ang-1/Tie signaling on 
vascular endothelial cells maintains vascular 
stability; in pathologic conditions, increased 
Ang-2 levels prevent Tie2 activation by Ang-1, 
weakening the integrity of the endothelial cell 
junctions and contributing to vascular instabili-
ty characterized by vascular leakage, neovascu-
larization, and inflammation, Sheth explained.

Faricimab works intraocularly by inde-
pendently binding and neutralizing Ang-2 
and VEGF-A. 

Preclinical work
In preclinical murine studies of choroidal neo-
vascularization (CNV) the animals were treated 
with cross-reactive dual antibodies to Ang-2,  
VEGF-A or both with a bispecific antibody. 
Dual Ang-2/VEGF-A inhibition led to a greater 
reduction compared with anti-VEGF-A alone 1 
week after antibody treatment compared with 
the control. 

Five weeks after treatment, only anti-Ang-2 
and dual inhibition but not anti-VEGF-A alone 
maintained their effects on the reduction of 
CNV leakage compared to the control. “A pro-
longed effect on reducing leakage appears to be 
driven by Ang-2 inhibition,” Sheth said.

Inhibiting Ang-2/VEGF-A also resulting in 

sustained prevention of subretinal inflammato-
ry cell infiltration in mice compared with the 
control. Only Ang-2 and dual inhibition but 
not VEGF-A inhibition significantly prevented 
subretinal infiltration of macrophages at the 
5-week time point. 

Clinical work
The results in animals raised the question about 
the same effects being seen in humans. 

In a phase 2 post hoc analysis of the Boule-
vard study, the investigators assessed, in the 
intention-to-treat population, the sustained 
retinal stability, defined as occurrence and less 
than 10% worsening of the central subfield to 
325 m or less to week 24. The inflammatory 
biomarker, intercellular adhesion molecule-1 
(ICAM-1), levels also were assessed in a patient 
subset from baseline to week 28. 

The investigators reported that more than 
50% of patients achieved sustained retinal 
stability at weeks 8 and 16 with faricimab 
compared with week 20 with ranibizumab 
(Lucentis; Genentech). At week 28, the mean 
percentage of the ICAM-1 levels compared with 
baseline increased by 50% with ranibizum-
ab and decreased by 56% and 42% in the 2 
faricimab arms. 

In the YOSEMITE and RHINE phase 3 trials 
that included more than 1800 patients, 6 mg 
of faricimab administered every 8 weeks or 
according to a personalized treatment regimen 
was evaluated and compared with aflibercept 
(Eylea, Regeneron Pharmaceuticals) adminis-
tered every 8 weeks. The primary outcome was 
the change in the best-corrected visual acuity 
from baseline over weeks 48, 52, and 56. 

“Both trials showed noninferior gains in vi-
sion with faricimab compared with aflibercept. 
Faricimab led to better disease control with 
better anatomic outcomes," Sheth said. 

Faricimab had a good safety profile with no 
cases of vasculitis or occlusive retinitis. 

The investigators concluded that faricimab 

resulted in sustained retinal stability and 
ICAM-1 reduction compared with ranibizumab 
in the phase 2 study. Additionally, in the phase 
3 studies, faricimab showed greater anatomic 
improvement compared with aflibercept (Eylea; 
Regeneron) and potential for improved durabil-
ity due to vascular stability by Ang2 inhibition. 
Faricimab is the only medicine targeting 2 
distinct pathways—Ang2 and VEGF-A—that 
often cause retinal diseases that may cause 
vision loss.

In a separate report, it was noted that 
faricimab administered once every 8 weeks 
following 6 doses administered once every 4 
weeks provided noninferior benefit to af-
libercept administered once every 8 weeks, 
according to 1-year findings from the phase 
3 YOSEMITE (NCT03622580) and RHINE 
(NCT03622593) trials.

In 2021, the FDA accepted Genentech’s bio-
logics license application (BLA), under priority 
review, for faricimab for the treatment of wet or 
neovascular age-related macular degeneration 
(AMD) and DME. The FDA has also accepted the 
company’s submission for diabetic retinopathy.

The studies consistently showed that fa-
ricimab, given at intervals of up to 4 months, 
offered noninferior vision gains compared with 
aflibercept, given every 2 months. 

Approximately half of people eligible for 
extended dosing with faricimab were able to 
be treated every 4 months in the first year in 
the TENAYA (NCT03823287) and LUCERNE 
(NCT03823300) studies in wet AMD as well as 
the YOSEMITE and RHINE studies in DME. 
Faricimab is the first injectable eye medicine to 
achieve this length of time between treatments 
in phase 3 studies for wet AMD and DME. 

Veeral Sheth, MD
P: 708/687-2222
This article is adapted from Sheth’s presentation 
at the American Academy of Ophthalmology 2021 
annual meeting. Sheth is a consultant to Genentech. 
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Port Delivery System: A treatment 
option for patients with wet AMD
This implant can provide a sustained infusion of drug to the retina

By Lynda Charters

The Port Delivery System (PDS) with ran-
ibizumab (Susvimo; Roche/Genentech), an 
ocular implant that was recently approved to 
treat wet age-related macular degeneration, 
provides drug delivery over an extended 
period of time. 

The implant provides a dose of 100 mg/mL 
that is released over 6 months. The implant 
was approved by the FDA based on the 
results of the Archway (NCT03677934) phase 
3 study. This investigation compared results 
of the implant with the results achieved with 

injections of ranibizumab alone. 
Retina specialists Mark R. Wieland, MD, 

and Jay Stewart, MD, looked at the implant’s 
release and refi ll/exchange effi  ciency in vitro 
and reported that “approximately 70% of the 
ranibizumab 100 mg/mL was released from 
the implant over 6 months, and levels were 
unmeasurable after 450 days.”

Specifi cally, the mean respective active re-
lease rates at 6 months, expressed as µg/day, 
were 3.95, 3.99, 3.85, and 4.00 at the initial 
fi lling of the implant and at the fi rst, second, 
and third refi ll/exchanges, they reported. 
They also found that, during refi lling of the 

implant, approximately 98% of the previous 
implant contents were replaced with fresh 
drug in one 100-µL refi ll.

The investigators concluded that the PDS 
continuously and reproducibly delivers 
ranibizumab over the course of months while 
maintaining its potency. 

Mark R. Wieland, MD
E: 650/963-3460
This article is adapted from Wieland’s presenta-
tion at the American Academy of Ophthalmology 
2021 annual meeting in New Orleans, Louisiana. 
Wieland and Stewart are both consultants to 
Genentech.

https://www.modernretina.com/
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N
eurotrophic keratitis (NK) is a rare eye disease character-
ized by absent or diminished corneal sensitivity related to 
impaired trigeminal nerve function.1 It a� ects fewer than 5 
in 10,000 people; however, a paucity of epidemiological data 

and low awareness of the condition means that its true prevalence may 
be higher than is traditionally reported.1-3 Although it is uncommon, 
detecting and treating NK is important because delayed treatment can 
lead to loss of vision, and early treatment is associated with signi� cantly 
improved patient quality of life.4  Here are 3 things you should know 
about NK recognition and diagnosis.

1 NK diagnosis is often 
delayed or missed.

Underdiagnosis or delayed diagnosis of NK is common 
and due in part to the fact that patients o� en do not 

experience many symptoms. When symptoms are present, they can di� er 
signi� cantly based on disease severity. When corneal nerves originating 
from the trigeminal nerve are functioning normally, stimulation or pres-
sure is sensed by the cornea, causing blinking and tear production.1

Loss of this function results in decreased corneal sensitivity, leading 
to possible early symptoms of dryness, light sensitivity, decreased ability 
to read for long periods, reduced blinking, and impaired vision quality.1
Many of these symptoms overlap with dry eye disease (DED), and patients 
with NK are o� en incorrectly diagnosed with this condition.5 Symptoms 
of NK may also overlap with disorders related to contact lens overuse, 
blepharokeratoconjunctivitis, exposure keratopathy, and damage due to 
benzalkonium chloride (BAK), among others.1

If NK is not caught early, progressive disease may result in patients 
experiencing less pain or discomfort due to nerve damage and anesthesia.6
� is apparent lack of symptoms may also play a role in the delayed diag-
nosis of NK.4 Once corneal sensitivity is compromised or gone, NK can 
lead to decreased tear secretion, reduced blink rate, epithelial damage and 
instability, and eventually corneal ulceration and stromal melting.1,7 When 
this stage is reached, corneal scarring and loss of vision may occur.1 Vision 
impairment may be the presenting symptom for some patients. Diagnosis 
of NK should be weighed in cases where the observed ocular signs signi� -
cantly di� er from presenting symptoms.6

2 Improved diagnosis of NK 
hinges on better detection 
of corneal sensitivity.

Reduction or loss of corneal sensitivity is the hallmark 
� nding in NK, and corneal sensitivity testing is essential for early inter-
vention and preventing NK complications. In fact, many eye care experts 
recommend that such testing be part of the comprehensive eye exam, as 
this will help minimize the risk that an NK diagnosis will be missed. 

Evaluation of corneal sensation can be done both qualitatively and 
quantitatively. For a basic qualitative test, a cotton-tipped applicator can 
be applied to both corneas in each quadrant of the eye, and the patient’s 
response is observed and compared between eyes.1 Typically, patients with 
NK exhibit decreased blinking or sensation to the stimulus.1 � e use of 
topical anesthetics should be avoided before testing.8

Corneal sensitivity can be quantitatively measured by using a Co-
chet-Bonnet esthesiometer.6 � is device utilizes a nylon mono� lament 
with an adjustable length ranging from 0 to 6 cm to touch the cornea.8
When the length of the mono� lament is adjusted, variable pressure is 
applied. Shorter recorded lengths correlate to decreased corneal sensation. 
� e Belmonte non-contact gas esthesiometer is also available and uses air 
pu� s to test corneal sensitivity.9 If corneal sensation is normal, NK is not a 
probable diagnosis.

A diagnostic workup for NK also includes a slit-lamp examination 
with vital dye staining to check for epithelial defect, tear � lm instability, 
and eyelid abnormalities.6 In vivo confocal microscopy to evaluate corneal 
nerve morphology may also be used. Based on a combination of patient 
history, eye exam, and corneal sensitivity testing, a diagnosis of NK can be 
determined. 

Part of the diagnostic approach to NK includes staging the disease. � e 
Mackie classi� cation system categorizes NK into stages based on severity.3
Stage 1 is characterized by corneal epithelial changes such as punctate 
keratopathy, corneal edema, and epithelial hyperplasia. Stage 2 involves 
recurrent and/or persistent epithelial defect, and stage 3 consists of corneal 
ulcer with stromal lysis or melting and possible perforation. � e earlier NK 
is diagnosed, the more likely it is to reverse damage and restore vision.

3 Improved diagnosis of NK 
leads to better treatment 
and improved outcomes.

� e goals of treatment are to slow progression and re-
verse ocular surface damage due to NK.1 Management of NK can involve 

Corneal Sensory Innervation 
Via the Trigeminal Nerve

Trigeminal Nerve
(Cranial Nerve V)

Trigeminal
Ganglion

Qualitative Corneal Sensitivity Testing 
With Cotton Tip
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To learn more about this topic, including information on the burden of 
neurotrophic keratitis and its effects on patients’ quality of life, go to 

gotoper.com/online-cme-activities/enduring-activity/pcc21-enduring

Claim Your CME Credit at: 
gotoper.com/go/opht21-3tyskrdCME POST-TEST QUESTIONS

medications, nonsurgical interventions, and surgical 
management. Selection of treatment is based on dis-
ease stage and ranges from lubricating eye drops and 
therapeutic contact lenses in earlier stages to surgical 
procedures such as tarsorrhaphy.7 Lubricating eye 
drops with preservatives should be avoided, as these 
may worsen symptoms.1 If necessary, in� ammation 
and/or infection should be treated. Amniotic mem-
brane transplantation and topical autologous serum 
may be used in later stages.

Of the therapies used to treat NK, cenegermin is 
the only pharmacotherapy and corneal neurotization is 
the only surgical therapy that directly target the nerve 

pathology that underlies NK. Cenegermin is an oph-
thalmic solution of recombinant human nerve growth 
factor (rhNGF).

Cenegermin helps promote corneal reinnerva-
tion and improve corneal epithelial integrity, and it is 
currently the only FDA-approved therapy for NK.10

Its approval was based on the REPARO and NGF0214 
trials, phase 2 studies that demonstrated a signi� cant 
improvement in corneal healing when compared with 
vehicle control and was not associated with any serious 
adverse events.11,12 Corneal healing may lead to better 
outcomes and positive e� ects on quality of life, and a 
combination of treatments may be needed.

Abnormalities in the NGF Pathway in NK

Nerve growth factor

Neurotrophic keratitis
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1  The etiology of neurotrophic keratitis (NK) involves abnormalities in corneal innervation from which of the following cranial nerves? 

A. Abducens nerve (VI)
B. Facial nerve (VII)

C. Optic nerve (II) 
D. Trigeminal nerve (V)

2  NK is most commonly misdiagnosed as which of the following conditions?

A. Blepharokeratoconjunctivitis
B. Dry eye disease 

C. Exposure keratopathy
D. Glaucoma

3  Which of the following is used to evaluate corneal nerve morphology?

A. Cochet-Bonnet esthesiometer 
B. In vivo confocal microscopy

C. Slit lamp examination using fl uorescein dye
D. Tonometer

4  You evaluate a 45-year-old woman with complaints of dry eyes and blurry vision. On exam, you note absent corneal sensitivity, and slit lamp evaluation 
with fl uorescein dye reveals a corneal ulcer with stromal involvement, but there is not perforation. Which stage of NK does this patient have?

A. Stage 1
B. Stage 2

C. Stage 3
D. Stage 4

https://www.gotoper.com/go/opht21-3tyskrd
https://www.gotoper.com/go/opht21-3tyskrd
https://www.gotoper.com/online-cme-activities/enduring-activity/pcc21-enduring
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Web: www.focusedmedicalbilling.com

Call us today for your free, no obligation consultation

Focused Medical Billing is a full service medical billing firm servicing all specialties 
of Ophthalmology. With our firm our focus is to maximize our client’s revenue and 
dramatically decrease denials by utilizing 30 years of Ophthalmology billing/coding 
experience and expertise. Our firm provides accurate clean claim submissions on 
first submissions with relentless A/R follow up to obtain a 98% collection rate that so 
many of our clients enjoy.
Services Include:
 Expert Coders: Billing to Primary, Secondary & Tertiary insurance companies
 A/R Clean Up and analysis
 Patient Billing
 Posting of all Explanation of benefits 
 Credentialing & Re-Credentialing
 Eligibility
 Fee Schedule Analysis
 Monthly Reports
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 100% HIPAA Compliant
 Stellar letters of reference
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 100% onshore, full-service medical billing by certifi ed 
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 Profi ciency in 50+ Practice management systems and 

EMR systems
 Long-standing relationships with insurance companies

 Executive consultants of the AAO
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 Practice consulting and forensic billing services to 
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 Offi ces in New York and Florida
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SSaannffoorrdd  EEyyee  CCeenntteerr  is seeking a BC/BE Ophthalmologist to add to its current group of 4 
ophthalmologists and 5 optometrists, with one physician focusing on pediatric patients.

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

 Call is 1:4

 Competitive compensation and comprehensive benefit package

 Excellent retention incentive & relocation allowance

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

Check us out at pprraaccttiiccee..ssaannffoorrddhheeaalltthh..oorrgg
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Contact me today to place your ad.

Reach your target audience.
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(440) 891-2615

jshippoli@mjhlifesciences.com
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THE UNIVERSITY OF TEXAS SOUTHWESTERN 
MEDICAL CENTER DEPARTMENT OF OPHTHALMOLOGY 

HAS THE FOLLOWING POSITIONS AVAILABLE:

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

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

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

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

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

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

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

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

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

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

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