
5 glaucoma  
management myths

GLAUCOMA

By Jennifer Gould, OD, MS, FAAO, Dipl ABO

I
n 2015, the FDA approved the first optical coherence tomography angiography (OCTA) in the United 
States. Since then, many optical coherence tomography (OCT) manufacturers have integrated angiogra-
phy technology into their devices. This technology allows for non-invasive visualization of retinal and 
choroidal blood vessels and enhances patient management. This article will review the optical concepts 

of OCTA, including benefits of standard fluorescein angiography (FA), and provide a comprehensive dis-
cussion of 2 common retinal conditions in which OCTA is extremely useful in clinical practice: age-related 
macular degeneration (AMD) and diabetic retinopathy (DR). 
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By Andrew Meagher, OD, FAAO; and Andrew S. Gurwood, OD, FAAO 

GLAUCOMA IS A LEADING CAUSE of visual impairment and irreversible blindness 
worldwide.1-14 Primary open-angle glaucoma (POAG) accounts for 74% of all cases. 
There were approximately 57.5 million cases globally in 2015,2,4 and glaucoma is pro-
jected to affect 65.5 million individuals by 2021.2,4 

The pathogenesis of glaucoma is complex.5,6 Intraocular pressure (IOP) is the sole 
modifiable risk factor.8 It has been well documented that a 20% to 30% decrease in 
IOP can consistently reduce the risk and trajectory of progression.1-33 

See Glaucoma myths on page 24
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THE TECHNOLOGY CAN DIAGNOSE AGE-RELATED  
MACULAR DEGENERATION AND DIABETIC RETINOPATHY

Find out which myths are busted and which are plausible
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We passed the equinox on the calendar, we have 
changed the clocks, and bright flowers are pushing through the grass. 
Welcome to spring and to the second quarter of 2021. 

First up, vaccines for coronavirus disease 2019 (COVID-19) are a hot 
topic around the country, and the eye care profession is no exception. 
Chris Wroten, OD, provides an update on COVID-19 vaccine information 
and whether ODs should require their staff to get vaccinated.

Tracy Offerdahl, PharmD, RPh, FAAO; and Gregory Caldwell, OD, 
FAAO, tackle the category of biologic medications. New entries to the 
market and pipeline products are growing the number of ophthalmic bio-
logics. Find out how they differ from traditional medications.

Ian Ben Gaddie, OD, FAAO, highlights new technology to manage pres-

JUMP INTO SPRING AND Q2
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CHAIRMAN’S LETTER

By Mike Hennessy Sr byopia, a fast-growing refractive error segment. Know the options, from contact lenses to sur-
gery to topical therapy, that ODs can offer their presbyopic patients.

Tackle 5 glaucoma management myths with Andrew Meagher, OD, FAAO; and Andrew S. 
Gurwood, OD, FAAO, to stay up-to-date, and find out how optical coherence tomography 
angiography helps identify sight-threatening retinopathy.

Tracy Schroeder Swartz, OD, MS, FAAO, Dipl ABO, addresses how to manage patients 
with dry eye who want refractive surgery. Plus, Milton Hom, OD, FAAO, FACAAI (Sc), shares 
information on a potential new therapy to eliminate Demodex mites.

Scleral contact lenses require a close watch on fit and corneal health— Alan Kwok, OD, 
FAAO, FSLS; and Gloria B. Chiu, OD, FAAO, FSLS, offer sound advice.

Enjoy the spring weather, perhaps with a copy of Optometry Times®. Thanks for reading! 
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Where golf and optometry meetings intersect

For 1 week out of the year, my hometown of 
Augusta, Georgia, turns into an international 
sports spectacle. That week is the first full week 

of April when the Masters Tournament occurs. 
Many of the best golfers from around the world 
compete in this first of 4 Majors played each year. 

Well, that’s true most of the time. The tourna-
ment was not held for several years in the 1940s 
because of World War II, and last year, for obvi-
ous reasons the Masters was held in November 
without patrons in attendance. They pulled it off, 
and their television coverage was second only to 
being in attendance. 

Global pandemic aside, last April felt strange 
and quiet without the additional tens of thousands 
of people pouring into our community. The 2021 
Masters Tournament will be held again in the first 

week of April with limited patrons in attendance. 
It’s certainly a trend in the direction of some sense 
of normalcy—a sense of normalcy that we are all 
striving to attain.

Golf and SECO
Why am I writing about golf? Well, for starters, 
I’m an avid golf fan. Secondly, I think this is an 
accurate juxtaposition with optometry meetings 
because we have another event in April 2021 (one 
I will be attending): SECO International. SECO 
will be held as a hybrid meeting of sorts. By that 
I mean there will be a significant virtual part of 
the meeting. In fact, at least 1 of my courses is 
slated to be broadcast online while I give it in per-
son. It’s this type of thinking that will bring us all 
“together” sooner. 

The ODs I have spoken with who plan to attend 
will be fully vaccinated by the time the end of April 
rolls around. Additionally, the Georgia World 
Congress Center is big—really, really big. 
It seems as though our new normal will 
be, for the time being, a consummation 
of the old and the new. Will we ever be 
again neck and neck in the hallways, lec-
ture halls, restaurants, and bars at our 

meetings? Of course. Will that happen tomorrow 
or in the next week? Of course not. However, we 
are trending in the right direction. 

I urge everyone to stay safe and continue to fol-
low Centers for Disease Control and Prevention 
guidelines as they evolve. In addition, I urge every-
one who can to get their coronavirus disease 2019 

vaccination. I am not a viral epidemiologist, 
but the more people get vaccinated, the 

better chance we will have to build 
toward a sense of how things were. 
Remember those times?

Stay safe, and if you are attend-
ing SECO, flag me down for a safe 

and socially distanced air high five.

The ODs I have 
spoken with who 
plan to attend 
SECO will be fully 
vaccinated by the 
end of April

Read 
more on 

vaccines from 
Chris Wroten, 
OD. Turn to page 

38.
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New World Medical has 
launched the KDB Glide device for 
advanced excisional goniotomy 
treatment of glaucoma. KDB 
Glide was registered with the 
FDA in October 2020 and is now 
commercially available to ophthalmic 
surgeons across the United States.

The device’s proprietary ramp 
facilitates lifting and stretching the 
trabecular meshwork, while the dual 
blades penetrate the trabecular 
meshwork and create parallel 
incisions for precise, controlled 
excision, according to the company. 
New features of a rounded heel, 
tapered sides, and smaller footplate 
deliver optimal interface with the 
canal of Schlemm, permitting precise 
excision, even in variable anatomy.

The Centre for Ocular 
Research & Education 
(CORE) has published issue 
number 58 of its free online 
education magazine, Contact Lens 

Update. This edition launches a new 
case record feature that shares 
research-relevant yet patient-
centered insights as experienced by 
practicing eye care professionals.

Along with other content, Andrea 
Lasby reviews a recent publication 
that investigates the potential 
for meibomian gland changes to 
distinguish dry eye from normal 
eyes in young adult wearers.

Plus, Andrew Pucker’s editorial 
addresses commonly asked 
questions about meibomian gland 
dysfunction, weighing the evidence 
and clinical implications for each.

Published 6 times per year, Contact 
Lens Update provides a global platform 
for unbiased clinical insights based 
in current research. The publication 
receives support from the educational 
arms of Alcon, CooperVision, and 
Johnson & Johnson Vision.

Kala Pharmaceuticals 
announced that pharmacy benefit 
manager Express Scripts has 
added Eysuvis (loteprednol 
etabonate) 0.25% to its National 
Preferred, Basic, and High 
Performance Formularies, 
effective February 5, 2021. 

Eysuvis was approved in 
October 2020 for the short-
term treatment of the signs and 
symptoms of dry eye disease and 
became commercially available in 
the United States in January 2021.

CooperVision has  
expanded the range  
of Biofinity XR toric contact 
lenses stocked at its global 
distribution center in New 
York. The following parameter 
ranges are now available to 
ship next day to customers:
–  Sphere: Plano to -6.00 

D in 0.50 D steps

– Axis: 10˚ to 180˚ in 10˚ steps

– Cylinder: -2.75 D and -3.25 D

Although Biofinity XR toric 
remains a made-to-order product for 
many prescriptions, the expanded 
inventories will speed access. 

CooperVision is also stocking 
trial lenses in the same parameters. 
Orders placed directly through 
CooperVision and select 
authorized distributors will ship 
the following business day.

Biofinity XR toric lenses are 
available in sphere powers from 
+10.00 D to -10.00 D (0.50 D steps 
after ±6.00 D), with cylinder powers 
from -2.75 D to -5.75 D (0.50 D steps) 
and axes of 5˚ to 180˚ in 5˚ steps.

Genentech shared new 
data from 4 phase 3 studies of its 
investigational bispecific antibody 
faricimab showing it allowed a 
significant number of patients 
to go up to 4 months between 
treatments for 2 common causes 
of vision loss, diabetic macular 
edema and neovascular age-
related macular degeneration.

According to the company, key 
findings from all 4 studies include:
–  Approximately half of people 

receiving faricimab could be 
treated every 4 months in the 
first year while achieving similar 
vision gains compared with 
aflibercept given every 2 months.

–  Approximately 75% of people 
receiving faricimab in the studies 
could be treated every 3 months 
or longer in the first year.

–  Faricimab demonstrated rapid 
and consistent improvements 
in anatomical outcomes 
including central subfield 

thickness across all studies.

–  Faricimab was generally 
well tolerated, with no 
new or unexpected safety 
signals identified.

Visionary Optics launched 
its VibrantVue product 
line in collaboration with 
ABB Optical Group.

VibrantVue Contact Lens Hand 
Prep is the only product marketed 
as a “no rinse” hand cleanser 
specifically for all soft and gas 
permeable contact lens wearers. It 
is available in 8-oz and 2-oz sizes.

VibrantVue Scleral Saline solution 
is the most recently FDA-approved 
scleral filling solution. It comes in 
100-count, single-use 5-mm vials. 
The company is offering samples 
for eye care practitioners to provide 
to their new scleral lens patients.

VibrantVue Lid and Lash Care 
products include a hydrogel 
formulation for in-office treatment and 
liquid spray for at-home maintenance 
by patients. The 3-oz bottles, on 
average, will last a patient 3 months.

Glaukos Corporation shares 
that US phase 3 pivotal trial results 
for its next-generation corneal 
cross-linking iLink therapy for 
the treatment of keratoconus, 
called Epi-on, met the study’s 
primary efficacy end point. Epi-on 
demonstrated a statistically 
significant improvement in maximum 
corneal curvature (Kmax) at 6 months 
from baseline between the treated 

and placebo-controlled arms. 
Epi-on is designed to reduce 

procedure times, improve patient 
comfort, and shorten recovery time, 
according to the company. It utilizes 
a proprietary, novel drug formulation 
to penetrate the epithelial layer of the 
cornea, a stronger UV-A irradiation 
protocol, and the ability to deliver 
increased levels of supplemental 
oxygen to enhance cross-linking. If 
approved, the company anticipates 
Epi-on would be the first FDA-
approved, noninvasive corneal 
cross-linking therapy that does not 
require removal of the epithelium.

The phase 3 trial results are 
expected to support Glaukos’ 
NDA submission in 2022, and 
the company is targeting FDA 
approval for Epi-on in 2023.

Visus Therapeutics announced 
that the FDA has accepted its 
investigational new drug (IND) 
application to proceed with the 
clinical development program 
for Brimochol. A proprietary 
combination of carbachol and 
brimonidine tartrate, Brimochol 
is designed to be a once-daily 
eye drop to correct for the loss 
of near vision associated with 
presbyopia. Under this IND, 
Visus will immediately initiate 
its planned phase 2 clinical 
trial in the United States. 

Six clinical studies have been 
conducted in more than 200 patients 
to evaluate the safety and efficacy of 
Brimochol, according to the company. 
These studies demonstrated 
an average near visual acuity 
improvement of 5 lines or more on 

THE FOLLOWING PARAMETER  
RANGES ARE NOW AVAILABLE 
TO SHIP NEXT DAY TO CUSTOMERS:

SPHERE: Plano to -6.00 D in 0.50 D steps
AXIS: 10˚ to 180˚ in 10˚ steps
CYLINDER: -2.75 D and -3.25 D
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– DuPage Optical in Addison, Illinois

–  Professional Eye Care Center  
in Niles, Illinois

–  Socialite Vision  
in Palm Beach Gardens, Florida

All US optometry practices 
currently fitting contact lenses were 
eligible for consideration in fall 2020. 
Candidates were evaluated, and 
honorees were selected by a panel of 
judges including past Best Practices 
honorees and industry experts. 
Evaluation was based on insights 
and experiences shared about 
the practices’ innovation, patient 
experience, and business culture.

The Centre for Ocular 
Research & Education 
(CORE) has launched a new 
initiative to address questions 
that may keep individuals from 
seeking proper eye care.

CORE has designed 2 infographics 
that eye care professionals 
can incorporate into patient 
communications, such as newsletters, 
email campaigns, website content, 
social media, and in-office displays. 
One infographic focuses on reasons 
to urgently contact an eye doctor. 

News Updates

the Jaeger eye chart, with a minimum 
duration of 8 hours post dose. 

Johnson & Johnson Vision 
introduced Acuvue Oasys Multifocal 
Contact Lenses With Pupil 
Optimized Design for patients 
with presbyopia. The new lens is 
available in the United States and 
Canada. Acuvue Oasys Multifocal is 
built on the Acuvue Oasys 2-Week 
platform. It includes the Pupil 
Optimized Design technology used 
in 1-Day Acuvue Moist Multifocal.

Acuvue Oasys Multifocal 
combines 3 technologies—Pupil 
Optimized Design, Hybrid Back 
Curve Technology, and a proprietary 
embedded wetting agent—to create 
a lens designed for performance and 
comfort, according to the company. 

The State University of New 
York (SUNY) College of Optometry 
has received a $30,000 gift from 
CooperVision. In recognition, SUNY 
Optometry named a specialized 
myopia examination room located 
in the college’s University Eye 
Center in the company’s honor.

In 2020, CooperVision introduced 
MiSight 1 day, the only FDA-
approved daily soft contact lens 
designed to slow the progression 
of myopia in children aged 8 to 12 
years. The company’s interest in 
myopia is a shared area of expertise 
with SUNY Optometry that offers 
a myopia management clinic for 
pediatric patients and adults.

CooperVision shared its 2021 
Best Practices honorees. Now 
in its sixth year, CooperVision’s 
Best Practices program highlights 
optometric practices in the US that 
advance the profession through 
innovation, industry leadership, and 
exceptional patient experience. 
The new honorees join a group of 
50 other optometry practices that 
have supported the initiative.
The 2021 Best Practices honorees are:
–  Alamo Eye Care  

in San Antonio, Texas 

–  Bellaire Family Eye Care 
in Bellaire, Texas

– Blink in Albuquerque, New Mexico 

– Bright Eyes in Tampa, Florida

–  Broad View Eye Center  
in Broadview Heights, Ohio

–  Carbon Valley Eye Care  
in Frederick, Colorado

–  Clearvue Vision Center 
in Kent, Washington

The other reassures patients of 
common steps being taken to ensure 
safety during in-office exams. Both 
are available for download from 
COVIDeyefacts.org and may be used 
at no cost if the content is not altered.

Essilor celebrates 25 years of 
lab growth. On March 15, 1996, Essilor 
acquired 3 lab groups—Omega, 
Southern Optical, and Duffen—to 
accelerate growth for independent 
eye care professionals, laboratories, 
and the industry as a whole.

The acquisition prompted Essilor 
to create a network of labs across 
the country that offers value for 
customers, according to the company. 
Today, Essilor creates access to 
innovation and elevates patient care 
for its customers through several 
optical labs: Essilor Labs, which 
delivers consistent quality on time; 
Partner Labs, which benefits from the 
partnership of Essilor while maintaining 
their own qualities and strengths; and 
Independent Labs, which distributes 
and produces Essilor’s lens innovations.

CooperVision says it has 
entered a partnership with 
Plastic Bank, which makes its 
clariti 1 day family the first net 
plastic-neutral contact lenses.

Plastic Bank builds ethical 
recycling ecosystems in coastal 
communities, reprocessing the 
materials for reintroduction 
into the global supply chain. 
Collectors receive a premium 
for the materials they collect, 
helping them provide basic family 
necessities such as groceries, 
cooking fuel, school tuition, 
and health insurance. For every 
box of clariti 1 day distributed 
in the US, CooperVision funds 
the collection, processing, 
and reuse of general plastic 
waste that is equal to the 
weight of the plastic in clariti 
1 day lenses and packaging.

A recent survey 
commissioned by CooperVision 
revealed that 93% of US eye 
care professionals said that 
keeping plastic out of the 
oceans is important to them, and 
84% agree that manufacturers 
need to take responsibility 
for the waste they create.

93%
US EYE CARE PROFESSIONALS WHO 
SAID THAT KEEPING PLASTIC OUT OF 
THE OCEANS IS IMPORTANT TO THEM.

84%
AGREE THAT 
MANUFACTURERS  
NEED TO TAKE 
RESPONSIBILITY  
FOR THE WASTE 
THEY CREATE.
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By Chris Panebianco

T
aking out a loan is a major financial deci-
sion. Whether you own a medical business 
or are an employed physician, you may need 
financing for continuing education courses, 

investing in technology and equipment, funding 
new initiatives, or growth and expansion. Not all 
lenders or loans are created equal. Asking the 
right questions in advance can help you find the 
best solution.

1. DO YOU REQUIRE PERSONAL 
COLLATERAL?

One of the biggest disadvantages with many 
loans is that they can be challenging to obtain 
unless you have valuable collateral. Although some 
lenders require it, others do not, enabling you to 
safeguard what you own. You worked incredibly 
hard to acquire your assets—are you really will-
ing to risk them?

2. WILL THIS LOAN SHOW UP  
ON MY CREDIT REPORT?

Applying for a loan could put your credit score at 
risk. During the application process, some lenders 
will conduct a hard credit pull, which provides a 
full report of your credit history and credit score. 
This type of inquiry can hurt your credit score 
and stay on your report for up to 2 years. Other 
lenders perform a soft credit pull, which neither 
affects your credit score nor ends up on your report.

3. DO YOU HAVE EXPERIENCE WORK-
ING WITH OTHERS IN MY INDUSTRY?

Physicians have unique needs, so partnering 
with a lender experienced in the industry mat-
ters. Some lenders have a process that does not 
differentiate a physician from any other borrower, 
whereas others specialize in working with physi-
cians or with customers whose profiles are similar.

Each lender or loan is different. Understanding 
the fundamental components can help you con-
fidently evaluate loan quality and overall experi-
ence. By examining a lender’s expectations about 
timelines, deliverables, and expertise, you will 
decrease the risk of surprises.

4. HOW LONG DO I HAVE TO REPAY 
WHAT I OWE?

The length of your loan dictates how much you 
will pay each month. Longer terms typically mean 
your monthly payment will be lower and more 
manageable. If you need more monthly cash flow, 
look for a loan that offers longer payback terms.

5.WHAT TYPE OF RATE DO YOU 
OFFER?

Loans will have a fixed interest rate or variable 
rate. This dictates whether the rate will stay con-
sistent for its entire term or will fluctuate based 
on market conditions. With a fixed rate, you will 
always know what your interest costs will be, mak-
ing your loan payments and monthly budget more 
predictable. 

6. HOW SOON DO YOU MAKE 
APPROVAL DECISIONS?

Establishing the approval timeline can help 
you anticipate whether the process will take days, 
weeks, or months. This is critical if you urgently 
need funds.

7. HOW QUICKLY DO YOU FUND  
UPON APPROVAL?

Some lenders can take weeks or months to 
deposit funds into your account after loan approval, 
whereas others can do so in days. If you need 
funds by a certain time, ensure the lender’s time-
line aligns with yours.

8. WHAT IS YOUR APPLICATION 
PROCESS?

As a physician, you deal with a large amount of 
paperwork. Your time is valuable, so find out how 
much may be required for the application process. 
Knowing in advance what paperwork you need to 
provide can help you estimate the time you will 
need to commit.

PUT LENDERS TO THE TEST: 
Before taking out a loan, ask these 8 essential questions

Chris Panebianco is chief marketing officer for Bankers Healthcare Group, 
a provider of financial solutions for physicians. Send your questions to mjhlife-
sciences.com.

FROM THE 
PAGES OF
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Ocular Surface Disease

By Tracy Schroeder Swartz,  
OD, MS, FAAO, Dipl ABO

P
atients who dislike their glasses 
or cannot comfortably wear con-
tact lenses often seek consulta-
tion for surgical vision correc-

tion. Because I worked at a refractive 
surgery practice, I frequently meet with 
these patients. I start surgical consulta-
tions by asking what patients want from 
the procedure and why they are coming 
in now rather than 5 or 10 years ago. 
ODs who cannot deliver on patients’ 
desired outcomes just got an easier job. 
Before starting my examination, I tell 
all pre-surgical patients, “I am going to look for 
reasons to tell you not to do this procedure. If I 
can’t find any, we are good to go. If I find con-
cerns, we will talk about what do about them and 
how they affect your candidacy for a vision cor-
rection procedure.”

I spent years at a referral center, and much of 
my time was spent trying to rehabilitate prob-
lematic eyes that had undergone surgical correc-
tion. Rarely, there was a surgical mishap such as 
a torn flap or a button hole. Sometimes the patient 
experienced diffuse lamellar keratitis and reduced 
best-corrected vision. Sometimes the patient was 
not a good candidate preoperatively. Many times, 
after the surgery, the patient suffered dry eye man-
ifesting as blurred vision or pain. 

I learned a lot from these consults over the years. 
Most importantly, I learned what to look for to 
avoid creating unhappy patients with keratore-
fractive surgery (KRS).

What to look for
One of my surgeons asked my psychiatrist husband 
about a secret button detector to identify patients 
who should not undergo laser in situ keratomile-
usis (LASIK), perhaps a scanner they could walk 
through or a checklist that would identify prob-
lematic patients. My husband delivered the bad 
news that it does not exist. However, signs to avoid 
surgery—such as ruling out dry eye disease and 
ocular pain concerns prior to surgery—do exist. 

I advocate using a dry eye questionnaire to 
assess ocular comfort prior to procedure. If patients 
report ocular discomfort, ODs must be address 
this before proceeding with any type of surgery. 
However, patients with dry eye disease often fail 
to report concerns with comfort, redness, fatigue, 
or ocular pain because they perceive these condi-
tions to be normal. ODs also must ask about these 

symptoms to prompt patients to discuss 
them further. Using a dry eye question-
naire helps with this.

ODs should know what medications 
patients are taking and whether they 
experience allergies. Are they taking 
more than 3 medications? The number 
of medications the patient is taking may 
indicate underlying systemic problems 
such as diabetes, autoimmune disease, 
and mental health concerns. Look for 
signs of chronic pain associated with, 
for example, fibromyalgia, amplified 
pain syndrome, or chronic inflamma-
tory conditions.1 These conditions indi-

cate a preexisting elevated chronic pain level that 
might be a concern after surgery. Patients who take 
more than 3 allergy medications may potentially 
have personality disorders; patients with allergies, 
asthma, and eczema have been associated with 
more mental health challenges.2

Upon ocular examination, critically, ODs must 
investigate anterior segment disease. Topography 
should reveal problems with irregular astigmatism. 
Consider corneal wavefront testing in addition to 
topography. Coma on aberrometry is pathological. 
It may be a manifestation of dry eye causing infe-
rior steepening, or it may be ectasia. 

Look for dry eye before surgery. Poor perfor-
mance on a Schirmer test (<l10 mm) is a signifi-
cant risk factor for dry eye.3 I recommend lissamine 
green and sodium fluorescein staining to identify 
ocular surface disease. Whereas sodium fluores-
cein identifies areas of desiccated or injured cells 
and where ocular surface damage has occurred,4 
lissamine green stains devitalized cells. Sodium 
fluorescein is difficult to photograph, but lissa-
mine green is easy to see on the bulbar and pal-
pebral conjunctiva as well as lid margins.

Meibomian gland assessment is also critical 
before any surgical procedure, particularly LASIK, 
when patients will be checking their visual per-
formance every 5 minutes. During biomicroscopy, 
assess the appearance of the lid margin to iden-
tify scurf, debris, scalloping, and neovascular-
ization. Apply pressure to the lower lid margin to 
assess the level of gland inspissation and tender-
ness. Look for trichiasis, which indicates chronic 
lid inflammation.

Rule out other anterior segment disorders before 
surgery. These include allergic conjunctivitis, cha-
lasis, epithelial basement membrane dystrophy, 
pingueculitis, soft lens-associated corneal hypoxia 
syndrome, pterygium, superior limbic keratocon-

junctivitis, and other anterior segment problems. 
Identifying these conditions does not necessarily 
rule out KRS, but they need to be well controlled 
prior to surgery.

Dry eye after LASIK is a common problem.3 Eti-
ologies may include goblet cell damage during sur-
gery, changes in corneal curvature affecting wet-
ting, decreased blink rates, medicamentosa from 
drops, corneal desensitization from contact lens 
wear, and severing of the corneal nerves during 
flap creation.5 Mean corneal sensation after LASIK 
in the ablated zone was reported to be lower than 
preoperative sensation.6

Managing the ocular surface
If ODs identify dry eye disease during the exam-
ination, they must address it before recommending 
corneal surgery. Frequent use of artificial tears is no 
longer the standard of care for these patients. The 
Dry Eye Workshop II report recommends treatment 
strategies based on type of dry eye and severity.7 

After initiating treatment, monitoring patient 
adherence, and the length of time required to cor-
rect conditions such as superficial punctate ker-
atitis, injection, or pingueculitis will determine 
whether the patient should proceed with KRS. If 
the condition is difficult to remediate, it may be 
best to avoid elective procedures because of persist-
ing anterior segment disease. Combination treat-
ments using immunomodulators such as cyclo-
sporine (Restasis; Allergan, and Cequa; Sun Phar-
maceutical) and lifitegrast (Xiidra; Novartis Phar-
maceuticals), topical steroids, doxycycline, topical 
azithromycin, punctal plugs, hot compresses, and 
omega-3 fatty acid supplements may be required. 

I typically see patients back 1 month after initi-
ating treatment to reassess the anterior segment. I 
repeat topography and aberrometry to determine 
whether the treatment improved the clinical signs 
noted in the previous visit. If inferior steepening 
or coma was previously noted, I recheck to deter-
mine whether the conditions resolved with treat-

When patients with dry eye want 
keratorefractive surgery 
Look for the condition and manage it prior to recommending patients proceed with a procedure

TRACY 
SCHROEDER 
SWARTZ, OD, MS, 
FAAO, DIPL ABO,
is in group 
optometric practice 
in Madison, Alabama.

See Dry eye and surgery on page 12

Meibomian gland 
assessment is 
critical before any 
surgical procedure, 
particularly LASIK.
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IN DRY EYE DISEASE1,2

Her eyes deserve a change.

Choose twice-daily Xiidra
for lasting relief that can start

as early as 2 weeks.3*†
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Important Safety Information
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• �To�avoid�the�potential�for�eye�injury�or�contamination�of�the�solution,�patients�should�not�touch�the�tip�of�the�single-use 
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ment. If the clinical signs improved easily in that time 
with 1 or 2 interventions, I am more likely to continue 
the discussion about surgical correction. If clinical signs 
failed to significantly improve, I relay this to the patient 

and put elective surgical procedures on hold while we 
continue treatment.

Assuming the clinical signs improved and the surgi-
cal discussion continued, what is the best treatment for 
patients with mild dry eye disease? LASIK, laser assisted 
subepithelial keratectomy (LASEK), epi-LASIK, small inci-
sion lenticule extraction (SMILE), and photorefractive ker-

Dry eye and surgery
Continued from page 9

 tracysswartz@hotmail.com

atectomy (PRK) may be considered 
for laser vision correction.

Some practitioners consider PRK 
to be the best choice relative to dry 
eye because PRK does not cut the 
nerves. However, Schallhorn et 
al performed a retrospective case 
series of 13,319 patients who under-
went LASIK or PRK. Dry eye symp-
toms at 3 months after surgery were 
more likely after PRK and in those 
with preoperative dry eye.8 Older 
age, female sex, and larger optical 
zones are associated with dry eye.9 
SMILE has less impact on corneal 
nerves and induces less dry eye10,11 
but cannot be enhanced.

Bottom line: Look for dry eye 
before KRS to ensure the patient 
is a good candidate.
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Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the treat-
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  4  CONTRAINDICATIONS 
Xiidra is contraindicated in patients with known hypersensitivity to 
lifitegrast or to any of the other ingredients in the formulation [see 
Adverse Reactions (6.2)]. 
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lifitegrast to pregnant rats, from premating through gestation day 17, 
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[RHOD], based on the area under the curve [AUC] level). Since 
human systemic exposure to lifitegrast following ocular administra-
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Clinical Pharmacology (12.3) in the full prescribing information].  
Data 
Animal Data 
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No overall differences in safety or effectiveness have been observed 
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By Milton M. Hom, OD, FAAO, FACAAI (Sc)

O
TC treatments for Demodex are avail-
able, but many are cumbersome and 
uncomfor table.  No 
approved drugs are cur-

rently on the market. Effective treat-
ments are needed because Demodex 
mites are the most common ectopar-
asite found in humans.1 

Although these mites are com-
mon in small numbers, an over-
population will infest the eyelash 
follicles, meibomian glands, and 
sebaceous glands.2 Their presence 
(Figure 1) has been implicated as 
a cause of chronic blepharitis, an 
ocular inflammation that involves 
primarily the eyelid margin.3-5 One meta-analy-
sis of almost 5000 patients revealed that Demo-
dex is implicated in 45% of blepharitis cases.6 In 
the United States alone, this translates to approx-
imately 9 million individuals.

Despite the impact that Demodex blephari-
tis has on vast numbers of patients, no FDA-ap-
proved treatments exist. If left unmanaged, Demo-
dex blepharitis may lead to tear film instability 
with fluctuating and blurred vision, lid and lash 
abnormalities, inflammation of the conjunctiva 
and surrounding skin, suboptimal surgical out-
comes, contact lens intolerance and reduced wear 
time, noticeable eye and eyelid redness, and lower 
patient quality of life.3,7-10

Demodex clinical signs
Practitioners can easily see clinical signs of Demo-
dex through a slit lamp. Demodex blepharitis can 
be diagnosed when collarettes, a pathognomonic 
sign of infestation,5,7,11 are observed (Figure 2). As 
mites scratch and feed on the skin, the partially 
digested epithelial cells, keratin, mite waste, and 
eggs combine to form collarettes.7,11 These collar-
ettes are typically found at the base of the lash but 
can migrate up as the hair shaft grows.11

Demodex infestation leads to disease in 3 main 
ways. The first is mechanical, when overcrowded 
mites scrape the epithelial cell lining with their 
claws and lay eggs in the follicle, causing follic-
ular distension, misdirected lashes, madarosis, 
and irritation. Dead mites and collarettes obstruct 
the hair follicle opening, leading to inflamma-
tion. The second way the mites cause disease is 
by excreting digestive enzymes as they feed and 
by exuding digestive waste when they die, leading 
to inflammation, hyperemia, irritation, and epi-
thelial hyperplasia. Disease also occurs because 
the bacteria living on the mite’s surface or in 
its gut cause inflammation of the surrounding  
ocular tissues.

Clinical data overview
Currently, no FDA-approved therapy is indicated 
for Demodex blepharitis. Soon, however, eye care 

practitioners may have a new topical oph-
thalmic drop that can eliminate the mite 
by causing paralysis and death of the par-
asite. TP-03 (lotilaner 0.25%; Tarsus Phar-
maceuticals) is an investigational agent that 
has shown promise in eradicating Demo-
dex by inhibition of parasite-specific γ-am-
inobutyric acid chloride channels. 

To date, 4 phase 2 clinical trials have 
revealed the agent to be well tolerated, safe, 
and effective. Specifically, results of the 
company’s Mars and Jupiter phase 2 stud-
ies have shown TP-03 is well tolerated and 
effective at reducing collarettes and Demo-

dex density after treatment for 28 days, and the 
effect is maintained through at least 90 days.12,13 
The 2 studies evaluated 75 patients, showing statis-
tically significant decreases in collarettes and mite 
density as early as day 14 of treatment. No treat-
ment-related adverse effects (AEs) were observed, 
and patients reported the drop to be comfortable.

These results were further validated in the phase 
2a Io and phase 2b Europa studies that included 
a total of 72 patients.14 In the phase 2a Io, treat-
ment with TP-03 was effective at achieving the 
primary and secondary end points, respectively, 
of collarette cure in 72% of participants and mite 
eradication in 78% of participants at day 42. In 
the phase 2b Europa trial, statistically significant 
results were achieved for the primary end point 
of collarette cure by 80% of participants on TP-03 
compared with 16% on vehicle (P<.001) at day 42, 
and the secondary end point of mite eradication 
by 73% of participants on TP-03 compared with 

21% on vehicle (P=.003) at day 42. 
TP-03 was well tolerated, and no serious AEs 

or treatment discontinuations due to AEs were 
reported in either study. Participants in the Europa 
trial rated the administration of the eye drops as 
“neither comfortable nor uncomfortable,” “com-
fortable,” or “very comfortable” 87% of the time.

Jupiter study results
I recently presented the results of the phase 2 Jupi-
ter study during the virtual Optometry’s Meeting 
in June 2020.13 A total of 60 patients were enrolled 
in the study, 30 in the active arm and 30 in the 
vehicle control arm. Participants had a mean age 
of 60.6 years, 41 (68.3%) were women, and all 
were Hispanic. The 2-arm, parallel study was con-
ducted at a single site in Mexico City, Mexico, and 
participants were randomized 1:1 to the active or 
vehicle control study arms. 

To be included, patients were required to have, 
in at least 1 eye, more than 10 collarettes present 
on the upper lid; mild to severe lid margin ery-
thema; and an average mite density of 1.5 mites or 
more per lash (upper and lower eyelids combined).

Investigators graded collarettes at the slit lamp. 
In potential participants who met all other entry 

Investigational agent aims  
to eradicate Demodex mites
An FDA-approved drop would be a game changer in the treatment of Demodex blepharitis

TAKE-HOME MESSAGE A potential new therapy 
may soon be available to treat Demodex blepharitis. Tarsus 
Pharmaceuticals’ TP-03 (lotilaner 0.25%) topical drug 
has shown promise in several clinical studies in reducing 
collarettes and Demodex density. The company’s pivotal 
trial is in process for submission for FDA approval.

MILTON M. HOM, 
OD, FAAO, FACAAI 
(SC), is in private 
practice in Azusa, 
California.

See Demodex on page 17

Mites cause disease by excreting digestive 
enzymes as they feed and by exuding 

digestive waste when they die.
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anti-VEGF = anti–vascular endothelial growth factor; AOA = American Optometric Association.

WARNINGS AND PRECAUTIONS (cont’d)
•  Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including 

with EYLEA. Sustained increases in intraocular pressure have also been reported after repeated intravitreal 
dosing with VEGF inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be 
monitored and managed appropriately.

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

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.

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

INDICATIONS AND IMPORTANT SAFETY INFORMATION
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). 

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.

EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.
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retinopathy. ETDRS report number 12. Ophthalmology. 1991;98(5 suppl):823-833. 2. Care of the Patient With Diabetes Mellitus: Quick Reference 
Guide. American Optometric Association website. http://bit.ly/2M22OUJ. Accessed August 7, 2019. 3. Ferrucci S, Yeh B. Diabetic retinopathy by 
the numbers. Rev Optom. June 15, 2016. http://bit.ly/2KNNJ4E. Accessed August 7, 2019.
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The more you know about emerging clinical 
science about anti-VEGF and other potential therapies 
for DR, the better you can help inform your patients 
about how treatment may be able to help

Refer patients to a retina specialist 
who can treat DR2,3

Continue to monitor
your patients with DR2,3

•  The AOA recommends frequent 
monitoring of patients2

–  At least every 6 to 8 months in 
patients with moderate NPDR 
and more frequently for patients 
with greater disease severity2

Educate your patients
about living with DR and 
potential treatment options2,3

Refer
DR patients for timely 
intervention

•  According to the AOA, you 
should refer patients with2,3

–  Severe nonproliferative DR 
(NPDR) within 2 to 4 weeks

–  Proliferative DR (PDR) 
within 1 week

Follow up
to ensure they 
have visited a 
retina specialist

Through early detection, monitoring, and timely referral, you 
can play a pivotal role in managing your DR patients’ vision1-3

HELP DRIVE
PATIENT OUTCOMES

Help your patients with DIABETIC RETINOPATHY (DR), and

IF YOU SEE OR SUSPECT DR: Visit diabeticretinaldisease.com for additional 
information and useful patient resources
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Diabetic Macular Edema (DME), and Diabetic Retinopathy (DR). 
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The more you know about emerging clinical 
science about anti-VEGF and other potential therapies 
for DR, the better you can help inform your patients 
about how treatment may be able to help

Refer patients to a retina specialist 
who can treat DR2,3

Continue to monitor
your patients with DR2,3

•  The AOA recommends frequent 
monitoring of patients2

–  At least every 6 to 8 months in 
patients with moderate NPDR 
and more frequently for patients 
with greater disease severity2

Educate your patients
about living with DR and 
potential treatment options2,3

Refer
DR patients for timely 
intervention

•  According to the AOA, you 
should refer patients with2,3

–  Severe nonproliferative DR 
(NPDR) within 2 to 4 weeks

–  Proliferative DR (PDR) 
within 1 week

Follow up
to ensure they 
have visited a 
retina specialist

Through early detection, monitoring, and timely referral, you 
can play a pivotal role in managing your DR patients’ vision1-3

HELP DRIVE
PATIENT OUTCOMES

Help your patients with DIABETIC RETINOPATHY (DR), and

IF YOU SEE OR SUSPECT DR: Visit diabeticretinaldisease.com for additional 
information and useful patient resources
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1 INDICATIONS AND USAGE 
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of:
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 CRVO in 2 clinical studies (COPERNICUS and GALILEO) and 91 patients following 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.

BRIEF SUMMARY—Please see the EYLEA  
full Prescribing Information available  
on HCP.EYLEA.US for additional 
product information.

Manufactured by:  
Regeneron Pharmaceuticals, Inc. 
777 Old Saw Mill River Road 
Tarrytown, NY 10591

EYLEA is a registered trademark of Regeneron 
Pharmaceuticals, Inc. 
© 2019, Regeneron Pharmaceuticals, Inc.  
All rights reserved.

Issue Date: 08/2019  
Initial U.S. Approval: 2011

Based on the August 2019 
EYLEA® (aflibercept) Injection full 
Prescribing Information. 

EYL.19.07.0306

EYL-20-02-0082-REGEYL361 OD Branded Journal Ad wURL - Optometry Times - 2020_R1.indd   3EYL-20-02-0082-REGEYL361 OD Branded Journal Ad wURL - Optometry Times - 2020_R1.indd   3 4/1/20   2:13 PM4/1/20   2:13 PM



| PRACTICAL CHAIRSIDE ADVICE

17Ocular Surface Disease

criteria, investigators determined mite density by 
epilating 4 to 6 lashes from each eye. Mites were 
counted by viewing the lashes under a micro-
scope. Mite density was computed as the total 
number of mites counted for each eye divided by 
the total number of lashes. Participants adminis-
tered 1 drop of their assigned treatment in each 
eye, twice daily, for 28 days and were assessed at 
days 7, 14, 28, 60, and 90. Efficacy was determined 
by the decrease in collarettes and the decrease in 
mite density. Safety was determined by assess-
ing treatment-related AEs as well as evaluating 
any changes in visual acuity, intraocular pres-
sure (IOP) and slit lamp biomicroscopy findings, 
and corneal staining.

This study demonstrated that use of TP-03 was 
well tolerated during the 28-day treatment and 
effective in reducing collarettes and Demodex den-
sity through 90 days in participants with Demo-
dex blepharitis. The change in collarette grade 
demonstrated statistically significant decreases 
for both eyes, upper and lower eyelid margins, 
compared with the control arm, with decreases 
persisting for at least 2 months following treat-
ment. Investigators observed statistically signif-
icant decreases in mean mite density compared 
with vehicle control in both eyes beginning at day 
28, with decreases persisting for an additional 2 
months following treatment.

No treatment-related AEs were reported, and 
there were no clinically significant changes in 

visual acuity or IOP. Clinically significant changes 
in slit lamp biomicroscopy findings, primarily 
related to corneal staining in 2 participants in 
the active group and 6 participants in the control 
group, were observed. Two participants in the con-
trol group experienced mild conjunctival hyper-
emia in both eyes; this resolved without treat-
ment. Further, 90% of patients reported the drop 
to be neutral to comfortable.

My experience
I believe that in anterior segment disease, Demo-
dex is the most underdiagnosed, underappreciated, 
and undertreated ocular surface disease. Demo-
dex is quite common in my practice, with approx-
imately 25% of patients presenting with an infes-
tation. Most current therapies clean up the col-
larettes or cylindrical dandruff that results from 
an infestation. I use tea tree oil wipes on these 
patients, with both in-office treatment and take-
home wipes for more severe cases. Although the 
oil can kill the mites, it is extremely uncomfort-
able and harsh on the ocular surface. In fact, if a 
clinician misses the lid, tea tree oil can cause a 
corneal burn. Results of a study showed that ter-
pinen-4-ol or T4O—the tea tree oil component that 
has shown the most efficacy in killing Demodex 
mites—is toxic to human meibomian gland epi-
thelial cells in vitro.15 This was shown even at lev-
els 10-fold to 100-fold lower than the demodicidal 
concentration used to kill the mites. 

Fishman and colleagues have reported on the 
use of intense pulsed light (IPL) to kill Demodex in 
vitro and in real time.16 They suggest that IPL appli-
cation at settings identical to those used to treat 
meibomian gland disease can destroy the mite.

Although not yet studied in combination with 
other treatments, TP-03 could be used as part of a 
multipronged approach to ocular surface disease. 
I believe that it may be possible that a Demodex 
infestation can be an underlying cause of dry eye 
disease and meibomian gland disease. Of course, 
an infestation can also be present in the absence 
of other ocular surface disease.

Conclusion
TP-03, if approved, would be the first therapeutic 
available specifically for the treatment of Demodex 
blepharitis. Data to date are encouraging.

Tarsus announced it has begun patient enroll-
ment and treatment in its Saturn-1 phase 2b/3 piv-
otal trial. Saturn-1 is a larger, multicenter trial with 
the same end points as those of Europa. Enroll-
ment in a second pivotal trial, Saturn-2, is expected 
to begin in 2021. 

Many times, I have been asked whether there 
will ever be a drug that will treat this parasite. 
I am now hopeful there is one on the horizon.
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S
cleral lenses have become 
increasingly accessible and pop-
ular and prescribed more often 
in recent years. Indications for 

these lenses include various types of ocular 
surface disease and irregular corneas.1 As 
scleral lens fitting has become more wide-
spread over the past decade, practitioners 
have also come to realize different chal-
lenges and fitting limitations.2 

Fitting a scleral lens is a multifaceted 
endeavor, with the desired outcome to 
improve a patient’s condition, be that 
improving vision or decreasing ocular dis-
comfort. Although the benefits of scleral 
lens wear are clear, fitting end points 
may vary depending on practitioner pref-
erence and lens design utilized. Addition-
ally, whereas some complications are rel-
atively easy to recognize, some may fall 
into unclear territory. 

Monocular patients
Contact lenses for monocular patients are 
generally avoided because of the risk of 
complications that could lead to vision loss 
in an individual with only 1 eye.3 However, 
in some patients with irregular corneas or 
dry eyes, glasses may not be an option for 
optimal vision correction. Specialty con-
tact lenses, including scleral lenses, may 

provide significantly improved vision and 
comfort and can be prescribed with cau-
tion. Extra care should be taken to ensure 
proper lens and solution use and overall 
hygiene. Polycarbonate lenses in spectacles 
should be recommended for full-time wear 
with or without contact lenses, and prac-
titioners should see patients at more fre-
quent intervals to ensure stable eye health. 

Scleral lens clearance
The concern of hypoxia in ocular struc-
tures from scleral lens wear has been dis-
cussed in the past with inconclusive evi-
dence regarding hypoxia’s effect on the cor-
nea. Some theoretical models suggest that 
certain central clearance limits must be fol-
lowed for the cornea to thrive,4,5 whereas 
others present clinical evidence that shows 
no significant corneal thickness change in 
a clinical setting.6-8 

In one paper,9 the resolution of acute, 
aggressive corneal neovascularization with 
associated haze from a previous hybrid 
contact lens wearer was achieved by fit-
ting a scleral lens with central clearance in 
excess of 500 µm. This case demonstrates 
that a high central clearance itself does not 
automatically mean that the scleral lens 
fit is poor. Figure 1 and Figure 2 show a 
similar resolution of dense corneal haze 
after several years of wear. Rather, other 
variables should be considered as well, 

because all parameters of a scleral con-
tact lens contribute to the overall system 
of the fit. These include the material, the 
diameter, and the peripheral haptic align-
ment of the lens. 

For instance, a larger diameter may dis-
tribute the weight of the scleral lens over a 
larger area, resulting in less conjunctival 
compression, and a looser fit could indi-
rectly decrease hypoxia by encouraging 
more tear exchange. In addition, careful 
observation must be given to scleral lens 
fits for corneal grafts because these post-
surgical corneas may be more susceptible 
to endothelial and hypoxic complications. 
Although high clearance may not neces-
sarily induce corneal edema, lens clear-
ance is 1 variable that can be adjusted if 
hypoxia becomes a concern.

How to fit scleral lenses  
with confidence and caution
Closely monitor patient over time for continued corneal health and good fit

TAKE-HOME MESSAGE Scleral lenses 
have become a popular treatment option for 
patients with irregular corneas and ocular 
surface disease. As more optometrists are 
fitting these large-diameter, fluid-filled 
lenses, they are becoming increasingly aware 
of fitting challenges and potential ocular 
complications with lens wear. 
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Figure 1. Cornea at baseline scleral lens fitting.   Figure 2. Cornea at 4-year follow-up with diminished haze while wearing a scleral lens fit with high clearance.
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Conjunctival prolapse
Conjunctival prolapse is a clinical finding 
that many observe with scleral lens fits 
and is often more prevalent with increas-
ing age. This occurs when loose conjunc-
tival tissue adjacent to the limbus is pulled 
within the fluid chamber of the scleral lens 
where there is limbal clearance. The spher-
ical optic zone of a lens on an elliptical cor-
nea that is wider horizontally than verti-
cally results in more limbal clearance supe-
riorly and inferiorly.10 As such, our experi-
ence is that conjunctival prolapse appears 
most often in the inferior quadrant.

Conjunctival prolapse can be treated by 
decreasing the limbal clearance so there is 
limited room for the conjunctiva to migrate. 
This might be considered for patients with 
limbal stem cell deficiency or a history of 
inflammation because the conjunctiva may 
become adherent to the peripheral cornea 
if left untreated. In other cases, however, 
the prolapse may not need to be addressed. 

Figure 3 shows an example of a patient 
with dry eye syndrome who was originally 
fit in 2009 with scleral lenses. The conjunc-
tiva that is pulled into the fluid chamber 
returns to its normal configuration upon 
lens removal. Photos of both eyes 10 years 
later show no complications of the prolapse, 
including no active or progressive neovas-
cularization on the cornea where there is 
prolapse (Figure 4). 

Irregular conjunctiva following 
glaucoma procedures
Treatment of patients wearing scleral lenses 
with advanced glaucoma requiring tube sur-
gery can be particularly challenging. A tube 
that is inserted into the anterior chamber 
to relieve high intraocular pressure often 
presents an obstacle for scleral lens align-
ment (Figure 5). The elevation on the sclera 
from the tube is covered with a thin layer 
of conjunctiva, and pressure from a scleral 
lens can stain or compromise the area of 
contact. A worst-case scenario is conjunc-
tival erosion over the tube, which would 
lead to an open-eye scenario in which the 
anterior chamber could be exposed through 
the breakdown in the conjunctiva.

Fortunately, recent technological 
advances such as custom channels within 
the lens haptics (Figure 6), image-guided 
fitting, and impression molding offer mul-

tiple ways to better align a scleral lens 
around an elevated tube. It is critical, how-
ever, to closely monitor the fit over the tube 
for staining that may result from lens wear. 
Consistent photo documentation of the lack 
of staining over the tube before and after 
lens wear should be practiced to support 
the safety of lens wear (Figure 7). 

Extended wear for persistent 
epithelial defects
Corneal epithelial defects are an unwel-
come finding, but a persistent epithelial 
defect (PED; Figure 8), defined as a cor-
neal epithelial defect that does not close or 
heal after 2 weeks with standard support-
ive therapy,11 is an even bigger obstacle. 

Management may include use of aggres-
sive topical lubrication and ointments, ban-
dage soft contact lenses, punctal plugs, pro-
phylactic topical antibiotics, and autolo-
gous serum tears, as well as tarsorrhaphy, 
amniotic membrane grafting, and/or cene-
germin-bkbj (Oxervate; Dompé) use. 

An additional off-label therapy includes 
the use of scleral lenses worn in an extend-
ed-wear fashion. This protocol has been 
shown to be effective in healing PEDs 
when traditional therapies have failed.12-15 
Although overnight scleral lens wear is tra-
ditionally not advised because of the risk 
of microbial keratitis,16 scleral lenses have 
been used in this manner because of the 
distinctive hydrating and protective envi-
ronment they create for the cornea. Strict 
hygiene protocols and frequent follow-up 
are essential to ensure proper healing of 
the eye.

Conclusion
Scleral lens fitting challenges are inevitable. 
In addition to the more well-known contact 
lens-related complications such as micro-
bial keratitis and inflammation from lens 
overwear, practitioners need to be aware 
of potential hypoxic complications in the 
cornea and know how to navigate conjunc-
tival irregularities. 

Although a fit may look good upon dis-

Scleral lenses
Continued from page 18

See Scleral lenses on page 22
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Figure 3. Conjunctival prolapse seen under scleral lenses.

Figure 4. Follow-up at 10 years with no cornea sequalae 
despite scleral lens fit with conjunctival prolapse.

Figure 5. Glaucoma Ahmed tube.

Figure 6. Scleral lens fit with a channel to accommodate tube.

Figure 7. No staining on tube observed after scleral lens wear.

Recent technological advances such as 
custom channels within the lens haptics, 
image-guided fitting, and impression 
molding offer multiple ways to better align 
a scleral lens around an elevated tube.

7



Supporting healthy contact lens wear 

Scleral Lens Insertion Solution

Nutrifill is a preservative free scleral lens 
insertion solution with 5 essential 
electrolytes designed to mimic the

body’s natural tears. 

Nutrifill.com

Daily Eyelid Health Management Spary

HyClear is a pure and stable hypochlorous 
acid (.01%) spray for daily eyelid health 

management. Providing a safe, easy to use 
treatment without the high cost or hassle 

of being a prescription product. 

GetHyClear.com

Optimum-Infinite.com or Contamac.com

Hyper DK High DK High DK

The Optimum family of premium GP materials offers a wide range of oxygen 
permeabilities, excellent wettability and high stability to work alongside the industry’s 

sophisticated scleral lens designs.

 Optimum materials can be paried with Tangible® Hydra-PEG®.

https://www.optimum-infinite.com
https://contamac.com
https://nutrifill.com
https://gethyclear.com


22 Contact Lenses

ki
ch

ig
in

19
 @

A
do

be
 S

to
ck

 APRIL 2021 |  

pensing in office, all fits need to be monitored 
over time. Because scleral lenses are often utilized 
in patients with compromised corneas, carefully 
monitoring the eyes is critical. The ocular surface, 
when exposed to different environments, is not 
always predictable. The conjunctival and scleral 
tissues, which bear the weight of the lens, vary 
in structure with age and disease presentation.17 
Settling of the lens over time must be watched to 
avoid harmful corneal touch.

When complications are encountered, practi-
tioners may need to make adjustments to the lens 
design. They must also be prepared to discontinue 
a scleral lens fitting or consider a different contact 
lens modality if the current scleral lens is causing 
any harm to the eye.
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Figure 8. Corneal persistent epithelial defect.

QUIZ ANSWER KEY: 1: B,  2: A,  3: B,  4: A,  5: C

« Staining over a glaucoma tube when fitting 
a scleral lens must always be avoided.

a. True 
b. False

A scleral lens can be worn cautiously 
in an extended-wear fashion to treat 
persistent epithelial defects because of all 
the following reasons except: 

a. It creates a hydrating fluid chamber over the 
corneal epithelium to promote healing. 
b. The scleral lens serves as a shield to protect 
the cornea from mechanical forces.
c. The hypoxic effect of extended wear with a 
scleral lens helps promote healing.
d. Scleral lens extended wear is a good 
alternative to a tarsorrhaphy as it allows for 
adequate vision to the patient while the eye is 
healing.

Scleral lens fittings are contraindicated in 
monocular patients due to the high risk of 
complications and potential blindness. 

a. True 
b. False

Scleral lens clearances in excess of  
400 µm are acceptable in some cases.

a. True 
b. False

Conjunctival prolapse must be addressed 
and resolved in every patient.

a. True 
b. False
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Glaucoma basics
Glaucoma is diagnosed when a correla-
tion exists between structural and func-
tional findings in the setting of rele-
vant risk factors.1-14 Structural find-
ings include optic disc cupping with 
evidence of nerve fiber layer infarc-
tion. Functional findings include rel-
ative perimetric losses (scotomata) 
directly attributable to areas of dam-
aged axons (of ganglion cells) identi-
fied through structural mapping. Cir-
cumstantial risk factors include raised 
IOP (>24 mm Hg), increased age, fam-
ily history of glaucoma, decreased cen-
tral corneal thickness (<510 µm), female 
sex, and the presence of comorbidities 
such as migraine headache, sleep apnea, 
coagulopathy, hypertension, diabetes, 
and alpha-beta zone atrophy.1-14,16

Increased IOP results from poor aque-
ous humor egress (common) or aqueous 
humor over production (rare).8 Because 
altering genetic markers, blood flow, 
vascular pressure, and heart rate is not 
possible without profound risks, IOP is 
the only modifiable risk factor. Low-
ering the IOP via topical or oral med-
ications or surgical procedures is the 
only means of arresting the disease’s 
progression.3-8

Busting myths
The word “myth” is derived from the Greek word 
muthos and the Latin word mythus.15 It means 
“a widely held but false belief; a misrepresenta-
tion of the truth and exaggerated conception; an 
unfounded notion.”15 Whether these “stories” occur 
because of misinterpreted data; loosely supported, 
perpetuated anecdotes (the whisper-down-the-lane 
effect); held traditions; or misguided beliefs, when 
encountered in medicine, they should be exposed, 
discussed, and debated. Sometimes the narrative, 
albeit not generally believed, is true with individ-
uals forming erroneous conclusions. 

The MythBusters television series attempted to 
test unusual claims for validity. When a myth was 
proved to be a misrepresentation of the truth, it 
was “busted.” In the case of the claim being possi-
ble, the myth was deemed plausible or supported. 

Here, we provide evidence along with debates 
for 5 “myths” often discussed regarding glaucoma 
management.  

Myth 1
A topical beta-blocker is a good choice for 
patients with normal tension glaucoma (NTG).

Three etiologies, sometimes 1 alone and some-
times multiple etiologies in combination, create 

the pathology of glaucoma. They are 
1-11,14,16,17:
– Biomechanical mechanism (pressure 
dependent; raised IOP creates laminar 
bowing, crushing the axons that pass 
through it while also increasing resis-
tance to nerve tissue perfusion)
– Vascular mechanism (non–pressure 
dependent; vascular dysregulation and 
poor oxygenation create nerve ischemia 
resulting in segmental destruction)
– Genetic mechanism (signaled apop-
tosis of axons of ganglion cells results 
in segmental loss)

The only modifiable risk factor for 
reducing glaucomatous progression is 
IOP lowering.1-11,14 Current guidelines 
for initial intervention suggest medical 
therapy with topical ocular hypoten-
sives or selective laser trabeculoplasty 
(SLT).16,17 

For cases in which the surgical option 
is undesirable, topical medications are 
required. In most instances, prosta-
glandin analogue (PGA) topical med-
ications are selected first because of 
their efficacy and ease of use. Because 
topical beta-blocker medications can be 
absorbed by the conjunctiva, produc-
ing sympatholytic effects on the heart 

and lungs (decreased heart rate, bronchoconstric-
tion), clinicians may be apprehensive to use them 
as a primary or adjunctive therapy. Some are ret-
icent to use the agents in cases of NTG for fear of 
worsening the disease secondary to the possibil-
ity of reduced perfusion. 

This is myth is busted. 
Two separate studies evaluated pulse rates and 

IOP lowering in patients placed on the topical 
beta-blocking preparation timolol.18,19 The reports 
demonstrated statistically significant reductions in 
the pulse rates of both groups.18,19 During sleep, an 
individual’s pulse reduces, naturally lowering per-
fusion to the optic nerve. Adding an agent capable 
of lowering the heart rate over a 24-hour period can 
further lower perfusion. In combination with the 
diurnal fluctuation of IOP (highest during sleep), 
anything that reduces perfusion has the potential 
to worsen glaucomatous disease.18,19 

Timolol is considered the gold standard for topi-
cal IOP lowering. It is a first-line topical anti-glau-
coma agent and an excellent supplemental agent 
when surgical or topical treatment has not pro-
vided the optimal target pressure. Because the 
agent has the capability to induce bronchocon-
striction and pulse lowering, it should not be a 
first choice in cases with lung concerns, such as 
asthma or chronic obstructive pulmonary disease, 
or in cases of NTG.18,19 The most popular first-line 
topical agents are PGA medications.

Today, with the data provided by the LIGHT 

study, SLT is a legitimate first option. Topical 
beta-blockers are generally considered the very 
last line or not an option at all for NTG cases 
because of the central nervous system, cardiac, 
and respiratory adverse effects they may produce; 
safer topical and surgical alternatives exist.14,18,19 

Myth 2
Brimonidine provides neuroprotection against 
glaucomatous damage.

Brimonidine tartrate is a sympathomimetic alpha 
agonist. It reduces IOP by enabling the trabecular 
meshwork and uveoscleral tissues to filter aqueous 
humor at a faster rate and by suppressing produc-
tion of aqueous humor.20-23 Several studies have 
demonstrated that the pharmaceutical has a repar-
ative/regenerative effect on optic nerve tissue.20-23 

Investigators of another study concluded the 
compound was capable of reducing ganglion-cell 
death at a far greater rate than timolol.20 However, 
some unanswered questions of that study include 
the following: 

– Did the brimonidine cohort perform better 
because of neuroprotection?

– Did it perform better because of its dual 
mechanism of action (IOP suppression and 
facilitation of uveoscleral/trabecular mesh-
work outflow)?

– Did it perform better because it provided bet-
ter 24-hour IOP-lowering coverage?

– Did the timolol group suffer secondary to 
reduced perfusion at the nerve in the set-
ting of reduced IOP suppression during sleep? 

Investigators have demonstrated in the labora-
tory that crushed animal optic nerves regenerate 
when 2 nM of brimonidine was physically applied 
to the tissue.20-23 Whether these data can be applied 
to optic nerves sustaining glaucomatous damage 
in living persons remains in question. 

This is myth is plausible.
Experimental data have demonstrated that bri-

monidine may be able to stimulate increased neural 
activity in the laboratory.20-24 Scientists were able 
to locate receptors in the retina and optic nerve 
capable of binding with the compound and mak-
ing positive use of it. Results of laboratory exper-
iments show that concentrations of as little as 2 
nM can produce the beneficial effects. Recent work 

TAKE-HOME MESSAGE Myths about these areas 
of glaucoma management are examined: beta-blocker 
use in normal-tension glaucoma; brimonidine protection 
against glaucomatous damage; prostaglandin analogue 
use and macular edema after cataract surgery and in 
uveitis; and prostaglandins and acute IOP lowering. 
Evidence is presented to debunk or support each myth.ANDREW 
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has revealed that when brimonidine is applied to 
the eye, up to 200 nM can be distributed into the 
vitreous humor, making it available for this sort 
of rehabilitation. Further research will determine 
whether this type of therapy should be considered 
for all patients with glaucoma, both controlled and 
in need of control.

With scientific evidence supporting the benefit 
of neuroprotection added to the known capabil-
ity of IOP lowering, practitioners should consider 
brimonidine an excellent first choice in cases of 
NTG in which pressure reduction is required with-
out lowering vascular perfusion. It would also be 
an excellent second-line choice for other cases of 
glaucoma requiring deeper IOP suppression.21-23 

If research can prove brimonidine plays a direct 
role in nerve preservation or repair, IOP will no 
longer be the only modifiable risk factor. Further, 
if this is the case, ophthalmologic applications 
besides glaucoma may be on the horizon. Finally, 
although there is no detriment to using the medi-
cation and evidence has demonstrated a neuropro-
tective element to its use, clearly it does not pro-
vide healing that outpaces the rate of loss.  

Myths 3 & 4
PGA preparations increase risk of macular 
edema after cataract surgery and in cases of 
uveitis.

PGA preparations are efficacious at lowering IOP. 
They work primarily by increasing uveoscleral out-
flow.25 Uveoscleral outflow accounts for approx-
imately 10% to 20% of aqueous humor outflow 
under normal conditions. The traditional pathway 
of the trabecular meshwork accounts for 80% of 
aqueous humor drainage.7,29 A single drop of PGA 
places approximately 1.5 µg of active agent into 
ocular circulation. Investigators have successfully 
measured the levels of PGA in the posterior seg-
ment and found penetration into the vitreous to 
be minimal.26-28,30 

These myths are busted. 
PGAs rarely produce macular edema. They 

should not be discontinued unless macular edema 
is detected or is non-remitting. 

Although the mechanism is well understood 
and the literature is clear in describing this phe-
nomenon, clinical data demonstrate that macular 
edema is generally not attributable to the use of 
PGAs.26-28,30 In cases in which macular edema was 
found after cataract surgery in the setting of con-
current PGA use, the most common contributing 
factor was the untimely withdrawal of the topical 
steroid (fast taper), according to one study.28 Fur-
ther, multiple clinical trials have demonstrated 
that these agents neither have a high propensity 
to reactivate old ocular inflammations nor produce 
macular edema when used in cases with active 
ocular inflammation.26-28 

PGAs lower IOP effectively and are easy to use. 
These agents create great stability for patients who 
require them. The literature does not encourage 
blind cessation following cataract surgery or dis-
continuation in the event of uveitis acquisition.26-28 
The literature recommends that it is not unrea-
sonable to continue use with successfully treated 
patients who have not realized any complications. 

Myth 5
PGA preparations take too long to work to be 
considered for acute IOP lowering.

As mentioned, the prostaglandin class of med-
ications works to increase the efficiency of the 
secondary aqueous outflow pathway (uveoscle-
ral outflow pathway).7,25,29 To a lesser degree, 
PGAs also increase the traditional outflow path-
way. The agents have 2 distinguishable ocular 

interactions26-28,31-33:
– Long-term, improved extracellular matrix 

spacing over time with episcleral venous 
effects

– Short-term, oculohypotensive effects

In a head-to-head study, PGAs were compared 
with timolol for lowering IOP in cases of chronic 

See Glaucoma myths on page 27
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INDICATIONS AND USAGE
CEQUA ophthalmic solution is a calcineurin inhibitor 
immunosuppressant indicated to increase tear production  
in patients with keratoconjunctivitis sicca (dry eye).

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Potential for Eye Injury and Contamination 
To avoid the potential for eye injury and contamination, advise 
patients not to touch the vial tip to the eye or other surfaces.

Use with Contact Lenses 
CEQUA should not be administered while wearing contact 
lenses. If contact lenses are worn, they should be removed  
prior to administration of the solution. Lenses may be  
reinserted 15 minutes following administration of CEQUA 
ophthalmic solution.

ADVERSE REACTIONS
Clinical Trials Experience 
Because clinical trials are conducted under widely varying 
conditions, adverse reaction rates observed in the clinical  
trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates 
observed in practice. 

In clinical trials, 769 patients received at least 1 dose of 
cyclosporine ophthalmic solution. The majority of the treated 
patients were female (83%).  

The most common adverse reactions reported in greater than 
5% of patients were pain on instillation of drops (22%) and 
conjunctival hyperemia (6%). Other adverse reactions reported 
in 1% to 5% of patients were blepharitis, eye irritation, 
headache, and urinary tract infection.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
There are no adequate and well-controlled studies of CEQUA 
administration in pregnant women to inform a drug-associated 
risk. Oral administration of cyclosporine to pregnant rats or 
rabbits did not produce teratogenicity at clinically relevant doses.

Data
Animal Data
Oral administration of cyclosporine oral solution (USP) to 
pregnant rats or rabbits was teratogenic at maternally toxic 
doses of 30 mg/kg/day in rats and 100 mg/kg/day in rabbits, as 
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higher than the maximum recommended human ophthalmic 
dose (MRHOD) of 1.5 mcg/kg/day, respectively. No adverse 
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cyclosporine during organogenesis at oral doses up to  
17 mg/kg/day or 30 mg/kg/day, respectively (approximately  
1800 and 6400 times higher than the MRHOD, respectively).

An oral dose of 45 mg/kg/day cyclosporine (approximately  
4800 times higher than MRHOD) administered to rats from  
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maternal toxicity and an increase in postnatal mortality in 
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Lactation
Risk Summary
Cyclosporine blood concentrations are low following topical 
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Pediatric Use
The safety and efficacy of CEQUA ophthalmic solution have  
not been established in pediatric patients below the age of 18.

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

PATIENT COUNSELING INFORMATION
Handling the Vial 
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patients also not to touch the vial tip to their eye to avoid the 
potential for injury to the eye. 
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administration of CEQUA ophthalmic solution. 

Administration 
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angle closure glaucoma and found to be at least as 
effective as timolol as a monotherapy solution.33  

This myth is busted.
Eye care practitioners absolutely can use these 

agents as part of their armamentarium for lower-
ing acutely raised IOP. 

Although practitioners should not judge the 
long-term maximum effect of PGAs for weeks, 
the agents have been documented in the liter-
ature and anecdotally (the authors’ experience) 
as having the ability to play a significant role in 
acute IOP reduction. Application may be consid-
ered for cases of poorly adherent open-angle glau-
coma and cases of pupil block angle-closure glau-
coma. PGAs have a role in lowering acutely ele-
vated IOP from any cause. If measured head-to-
head against topical apraclonidine and timolol, a 
topical PGA would not outperform them. However, 
because PGAs clearly can have a positive impact 
on IOP lowering with virtually no adverse effects, 
they should be considered as an excellent addi-
tion if required.26-28,31-33  

Conclusion
The incidence of glaucoma will continue to rise. 
The more ammunition provided to the armamen-
tarium of risk reduction, the better. All practi-
tioners should seek to base clinical management 
algorithms on scientific platforms created by data 
supported by evidence-based documentation. Med-
ical myths should be discussed, debated, and dis-
pelled when detected so a clear and uncontrover-
sial path of disease management can be adver-
tised and maintained.
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Brimonidine may be able to stimulate 
increased neural activity in the laboratory.

Prostaglandin 
analogues can play 
a significant role in 
acute IOP reduction.
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PRESBYOPIA:
A NATURAL PART OF AGING,
OR A FRUSTRATING
DAILY CHALLENGE?

The perfect storm: an aging population
and modern technology
Presbyopia is a prevalent condition that affects 128 million 
Americans, and the numbers continue to grow.1-3 The fi rst of
73 million millennials turn 40 this year,4 following the 61 million 
people in generation X, who are aged 41 to 56 in 2021—substantially 
increasing the potential number of presbyopes.3,5   

Our increasing reliance on digital media and communication 
underscores the prevalence of presbyopia and serves as an almost 
constant reminder to presbyopes that their near vision
isn’t perfect.

•  American adults spend more than 11 hours per day watching, 
reading, listening to, or simply interacting with media6,7

•  People check their phones 96 times per day—that’s once 
every 10 minutes8

References: 1. Care of the Patient with Presbyopia. American Optometric Association. 2011. 2. Zebardast et al. Am J Ophthalmol. 2017;174:134-144. 3. U.S. Census Bureau. Table 9. Washington: Population Division. 
2014. 4. Searing. Washington Post website. https://www.washingtonpost.com/national/health-science/the-big-number-millennials-to-overtake-boomers-in-2019-as-largest-us-population-group/2019/01/25/a566e636-
1f4f-11e9-8e21-59a09ff1e2a1_story.html. Accessed 2021. 5. Pew Research Center website. https://www.pewresearch.org/fact-tank/2019/01/17/where-millennials-end-and-generation-z-begins/. Accessed 2021. 6.
MarketWatch website. https://www.marketwatch.com/story/people-are-spending-most-of-their-waking-hours-staring-at-screens-2018-08-01. Accessed 2021. 7. Nielsen Company website. https://www.nielsen.com/us/
en/insights/report/2018/q1-2018-total-audience-report/. Accessed 2021. 8. Americans check their phones 96 times a day [press release]. https://www.asurion.com/about/press-releases/americans-check-their-phones-
96-times-a-day/. Accessed 2021. 9. Data on fi le, Allergan. 10. McDonnell et al. Arch Ophthalmol. 2003;121(11):1577-1581. 11. American Academy of Ophthalmology. Refractive Errors & Refractive Surgery Preferred 
Practice Pattern ®. 2017. 12. Charman et al. Ophthalmic Physiol Opt. 2017;37:655-660.
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The struggle is real
Aside from the daily struggles and workarounds associated with 
presbyopia, the condition can strike at a much deeper emotional 
level. Presbyopia can affect the way patients feel about their own 
ability to take care of themselves and can make them feel old
and disabled.9

 Presbyopia can impact daily activities and health-related
quality of life.9,10 

Frustration with presbyopia runs high
Many presbyopes rely on nonsurgical options for vision correction, 
such as reading glasses, multifocal glasses, or contact lenses, 
and some elect to have surgery, such as LASIK, corneal inlays, 
lens exchange, and keratoplasty.11 However, none of these options 
restores the eye’s natural dynamic range of accommodation.12

Additionally, patients who wear glasses and/or contacts generally 
feel that they solve the problem. However, the majority indicate there 
is room for improvement in comfort, convenience, and aesthetics 
according to a survey of patients aged 40 to 60.9

Figure 3. Survey results reveal patient frustration9

‡Survey of 1339 patients aged 40 to 55.9

CAN WE BETTER MEET THE NEEDS OF OUR 
PRESBYOPIA PATIENTS?
Clearly, an opportunity exists to address patient satisfaction, 
as presbyopes are more frustrated with their vision and 
current treatment options than we realize.

Improving patient satisfaction may start 
with enhanced engagement
Quantitative patient study results showed that two-thirds of 
presbyopes saw an eye care professional (ECP) in the last 12 
months and 79%of them initiated a discussion with their ECP about 
near vision loss symptoms (Figure 4).9 However, only half of these 
patients got the information they needed.9

Figure 4. A majority of presbyopes have seen an ECP within the 
last 12 months9

There is an opportunity for ECPs to conduct deeper, more 
meaningful discussions about presbyopia: 
•  Use impactful dialogue to explain presbyopia
•  Describe the aging eye and the cause of presbyopia in a way that 

patients can understand
•  Allow patients to share their quality-of-life concerns and 

acknowledge their frustrations 
•  Gain a full understanding of the day-to-day impact that presbyopia 

has on patients’ lives 

Adopting these presbyopia dialogue strategies can create better 
engagement with patients, which in turn can help guide treatment 
decisions and set realistic expectations.

These dynamics present an opportunity 
for productive engagement with patients 
now and in the future
The needs of the presbyopic population are shifting as aging 
generations combined with increasing reliance on digital media 
create a challenging new dynamic. Patients may be more frustrated 
with their presbyopia and treatment options than we think, presenting 
a signifi cant opportunity for raising the bar in patient satisfaction. 
Through better understanding and engagement, we can reimagine 
the presbyopic patient journey.

90%
ARE FRUSTRATED

OR IRRITATED WITH PRESBYOPIA‡

Normal everyday functions are
seriously disrupted 
Presbyopia is a progressive condition that reduces the eye’s ability to 
focus on near objects. The issues experienced with near vision loss 
are diverse, but most are associated with diffi culty reading in normal 
everyday functions (Figure 1).9

Figure 1. Issues most typically experienced with near vision loss*

According to a survey of 797 presbyopes aged 40 to 55, the vast 
majority (96%) are impacted by symptoms, with 46% reporting that 
they are extremely affected.9 While nearly all patients face near 
vision challenges, they are forced to accept changes in the daily 
activities they used to take for granted. 

Patients rely on workarounds
According to a survey of patients aged 40 to 60, those who 
don’t want to use current treatment options fi nd workarounds to 
compensate for vision loss, such as color-coding keys, using a 
magnifying mirror, and increasing the font size on their phone and 
computer.9 More absurd but actual workarounds that patients have 
turned to in desperation include using a magnifying glass to see 
the text on a phone, wearing 2 sets of glasses, and using an LED 
headlamp (Figure 2).

Figure 2. Daily workarounds patients use to deal with the 
challenges of near vision loss
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PRESBYOPIA:
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OR A FRUSTRATING
DAILY CHALLENGE?

The perfect storm: an aging population
and modern technology
Presbyopia is a prevalent condition that affects 128 million 
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underscores the prevalence of presbyopia and serves as an almost 
constant reminder to presbyopes that their near vision
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Patients rely on workarounds
According to a survey of patients aged 40 to 60, those who 
don’t want to use current treatment options fi nd workarounds to 
compensate for vision loss, such as color-coding keys, using a 
magnifying mirror, and increasing the font size on their phone and 
computer.9 More absurd but actual workarounds that patients have 
turned to in desperation include using a magnifying glass to see 
the text on a phone, wearing 2 sets of glasses, and using an LED 
headlamp (Figure 2).

Figure 2. Daily workarounds patients use to deal with the 
challenges of near vision loss
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Basics of OCTA 
OCT uses light rays to construct 
cross-sectional views of the ret-
ina.1 The retinal layers are differ-
entiated because of their reflec-
tive properties. Simply, OCTA uses 
light rays to detect change in OCT 
images over a short period. The 
variation identified corresponds 
to red blood cell movement within 
normal or abnormal vascular net-
works.1 This noninvasive imaging 
technique allows for visualization 
of many types of vascular pathol-
ogy including retinal and choroi-
dal neovascularization, macular 
telangiectasia, retinal ischemia, and retinal macro/
microaneurysms (MAs).1 

Standard OCT analysis has been able to provide 
eye care practitioners with qualitative and quan-
titative analysis of the retina, the optic nerve, and 
the anterior segment. Qualitative images provide 
detailed anatomical views. When practitioners are 
evaluating patients for retinal disease, these scans 
are helpful for detecting anatomical variations such 
as intraretinal and subretinal edema, changes to 
the vitreoretinal interface, and outer retinal atro-
phy. Quantitative analysis of the retina provides 
retinal thickness measurements. Retinal thickness 
variations can be useful for detecting disease and 
monitoring progression and/or response to therapy. 

OCTA provides qualitative images that allow for 
visualization of vasculature. With OCTA, practi-
tioners do not acquire temporal images as they 
do with typical FA; instead, 1 vascular image is 
acquired. The image can be segmented into en face 
layers (vitreoretinal interface, superficial retina, 
deep retina, avascular, choriocapillaris, and cho-

roid) to enhance vascular analysis (Figure 1). A 
color-coded depth map of the en face images is 
created to provide an overview of the vascular 
network.1 As with other imaging techniques, 
practitioners must understand normal OCTA 
images to ensure that subtle abnormalities are 
found when pathology is present.

In 2018, the FDA approved the first quantita-
tive analysis for one of the commercially OCTA 
devices (AngioVue; Optovue). Instead of pro-
viding a thickness measurement as standard 
retinal OCT does, OCTA quantitative analy-
sis provides measurements of vascular den-
sity and the total area of the foveal avascular 
zone. These measurements can be helpful for 
identifying and monitoring retinal ischemia. 

The good and the bad of OCTA
Using OCTA has several benefits. As mentioned, 

obtaining OCTA images is non-invasive. Acqui-
sition of 1 image typically takes 3 to 6 seconds, 
and unlike standard FA, it is performed without 
an injected dye. This quick acquisition and the 
reduced risk of anaphylactic allergy are 2 bene-
fits of using the technology. Another benefit over 
FA is the ability to segmentally visualize vascu-
larization (Figure 1).1 

Understanding OCTA’s downfalls can aid in inter-
pretation and allow providers to determine when 
a standard FA is warranted. Scan quality can be 
altered because of media opacifications, eye move-
ments creating motion artifacts, or segmentation 
errors. OCTA is unable to image low-flow areas, 
although newer OCT devices using swept-source 
technology may offer enhanced capability of imag-
ing these areas. OCTA also cannot detect leakage 
from vessels because of slow leakage rate—this 
can make differentiating between retinal neovas-
cularization and intraretinal microvascular abnor-
malities difficult.1 Lastly, OCTA imaging cannot 
determine vascular filling times, which is helpful 
when evaluating patients for vascular occlusions. 

OCTA in clinical practice
Systematic analysis of OCTA starts with a general-
ized overview of the color-coded map to help iden-
tify areas of abnormalities (Figure 2). Next, retinal 
segmentation should be analyzed to ensure that 
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TAKE-HOME MESSAGE OCTA has provided an 
efficient and simple technique to gain insight into con-
ditions that affect the retinal and choroidal vasculature. 
The technology enhances ODs’ ability to identify disease 
early and make appropriate, potentially sight-saving 
referrals for patients. The 2 diseases discussed in this 
article demonstrate many variations that can be visual-
ized without needing standard fluorescein angiography. 

See OCTA on page 32

Treating sight-threatening retinopathy using OCTA
Continued from page 1

A B C D

E F G FIGURE 1. 
En face OCTA images of a normal eye. A color coded depth map,  
B vitreoretinal interface, C superficial, D deep, E avascular,  
F choriocapillaris, G choroid.

A

B

FIGURE 2. 
A OCTA color map of 
choroidal melanoma 
demonstrating 
vascular network 
associated with the 
choroidal tumor.  
B OCT B-scan image 
demonstrating focal 
decorrelation signals 
(red) indicated 
enhanced subretinal 
red blood cell (RBC) 
movement.
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the en face vascular images are accurate (Figure 3). 
Lastly, the decorrelation signal on the OCT tomo-
gram should be reviewed to understand where red 
blood cell movement was detected (Figures 2 and 3). 

Importantly, practitioners must also to plan scans 
to ensure that regions in question are imaged. For 
example, imaging both the optic nerve and the mac-
ula in patients with diabetes is useful for detection 
on disc and retinal neovascularization. 

AMD
AMD is one of the leading causes of irreversible 
vision loss in developed countries.2 OCT and OCTA 
can be useful for early detection of progression 
from dry AMD to wet AMD. 

Dry AMD 
Dry AMD is the early stage of AMD and indicates 
the absence of a choroidal neovascular membrane. 

Dry macular degeneration changes include drusen 
and geographic atrophy.1,2 Although retinal drusen 
are not accompanied by vascular changes on OCTA, 
their appearance on an OCTA image is worth dis-
cussing and noting.

Drusen are pigment epithelial detachments filled 
with lipid debris from the photoreceptors. OCT 
B-scans (Figure 4) will show drusen as a dome-
shaped elevation in the retinal pigment epithelium 
(RPE) with sub-RPE hyper-reflectance.2 En face 
OCTA images will demonstrate hyperreflective 
lesions in the deep and/or avascular regions depend-
ing on the size of the drusen because of improper 
segmentation (Figure 5).2 

Geographic atrophy (GA) is a sign of advanced 
macular degeneration; the clinical picture is atro-
phy of the photoreceptors, RPE, and choriocapil-
laris, which can be visualized on OCT B-scan images 

(Figure 6). With the loss of the highly pigmented 
RPE, light rays penetrate deeper, enhancing subret-
inal illumination in areas of GA. OCTA imaging of 
GA will show an attenuation of the choriocapillaris 
within and surrounding areas of GA.2 OCTA scans 
will also provide improved visualization and a false 
appearance of increased red blood cell flow within 
these choroidal vessels because of improved subret-
inal illumination (Figure 7). It is important to dif-
ferentiate normal choroidal anatomy from that of a 
choroidal neovascular membrane. 

Wet AMD
Wet macular degeneration, another type of 
advanced AMD, is responsible for a majority of 
vision loss from the disease.1-3 The term wet indi-
cates the development of a choroidal neovascu-
larization membrane (CNVM). In AMD, 3 types 
of neovascularization can be seen, but 2 types are 
more prevalent. Occult CNVM (type 1) comprises 
membranes that lie underneath the RPE. Classic 
CNVM (type 2) involves neovascular membranes 
found above and below the RPE. 

Subretinal fluid, intraretinal fluid, and pigment 
epithelial detachments on standard OCT B-scans 

OCTA
Continued from page 30
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A

B FIGURE 3. 
A, B  Purple segmentation lines indicating 
that the OCTA vascular network is 
correlating to the superficial retina. 
Decorrelation signals on the inner retina 
of the OCT scans correlate to blood flow 
through retinal arteriole (green circles). 

FIGURE 4. HD-raster scan through drusen showing RPE elevation with hyper-reflective material underlying. 

FIGURE 5. Deep A and avascular B en face OCTA images 
showing retinal drusen. C The B-scan images show the 
deep segmentation intersecting with drusen apex leading 
to the reflectance change on the OCTA image. Normal 
de-correlation signals are present, indicating an absence of 
abnormal vasculature within the drusen.

FIGURE 6. HD-raster scan showing significant retinal 
drusen with a focal area of geographic atrophy. Enhanced light 
penetration (sub-retinal illumination) is evidenced in the area of 
atrophy due to overlying loss of the RPE.

FIGURE 7. 
Choriocapillaris   
A and choroidal  
B en face OCTA 
images of 
geographic atrophy 
showing enhanced 
visualization 
of choroidal 
vasculature.  
C  OCT B-scan shows 
retinal thinning 
in the area of 
geographic atrophy 
with increased sub-
retinal decorrelation 
due to the loss of 
the RPE.

FIGURE 8. HD-raster scan showing subretinal fluid with large pigment epithelial detachment and drusenoid 
changes in a newly symptomatic patient that developed a CNVM.
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Diabetic retinopathy
DR is the leading cause of vision loss worldwide. 
OCTA is able to detect changes in nonproliferative 
DR (NPDR) and proliferative DR (PDR).1 

NPDR
OCTAcan detect many changes associated with 
this condition, including microaneurysms (MAs), 
retinal ischemia, and intraretinal microvascular 
abnormalities.1 OCT analyses of the superficial and 
deep retina are helpful for detecting these changes. 

MAs appear as saccular dilations of the capil-
laries. They can be easily identified in the superfi-
cial and deep retinal layers (Figure 12). Identifica-
tion of MAs using OCTA is superior to a standard 
clinical exam; however, if an FA and an OCTA of 
the same eye were compared, the FA image would 
show more MAs than the OCTA image because of 
the low blood flow through the MAs.1 

Retinal ischemia or capillary dropout can be 
easily visualized using OCTA. Ischemia can be 

A

B

A

B

C

B

See OCTA on page 34

are good indicators of the presence of CNVM (Fig-
ure 8). OCTA has been shown to be approximately 
70% effective at detecting CNVM.3 Both classic and 
occult CNVM can be visualized; however, classic mem-
branes are identified with more success.3 Because of 
this, standard fluorescein angiography is still useful 
in cases of wet AMD. 

Different patterns of CNVM have been identified 
on OCTA, with a sea fan appearance being the most 
common type (Figure 9). Other configurations com-
monly identified are nodular (Figure 10) and circu-
lar (Figure 9). Use of OCT B-scan images in conjunc-
tion with OCTA images, early detection, and mon-
itoring of treatment response can be accomplished 
(Figure 10 and Figure 11). 

FIGURE 9. 
CNVM as imaged 
by OCTA. A is the 
OCTA for patient 
in Figure 7, 
showing typical 
sea fan pattern. 
B demonstrates 
circular/wheel 
like CNVM. 

FIGURE 10. 
Two areas of 
nodular CNVM 
evident on OCTA. 
B was prior to 
treatment. A shows 
regression of CNVM 
after 2 Beovu 
(brolucizumab) 
injections.   
C OCTA B-scan 
showing increased 
red blood cell flow 
to the left of the 
pigment epithelial 
detachment 
corresponding 
to the nodular 
CNVM in the above 
photos.
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foveal or non-foveal (Figure 12). Foveal ischemia, 
also called macular ischemia, is an increased size 
of the foveal avascular zone. This change can be 
accompanied by changes to best corrected acuity. 
A higher amount of retinal ischemia is correlated 
with risk of development of proliferative retinopa-
thy.1 Both the deep and superficial layers will allow 
for visualization of the capillary dropout. Areas of 
retinal ischemia will also be represented on stan-
dard OCT B-scan images as a reduction in retinal 
thickness (Figure 13). Intraretinal MAs on OCTA 
appear as dilated terminal blood vessels in areas of 
retinal ischemia (Figure 12). OCTA is more sensi-
tive at detecting intraretinal MA than a typical clin-
ical exam is.1,4 

PDR
PDR indicates the development of neovasculariza-
tion secondary to retinal ischemia. The neovascu-
larization in diabetes is classified as neovasculariza-
tion of the disc and includes a 1 disc diameter (DD) 
area around the optic nerve head or neovasculariza-
tion elsewhere (NVE), which is retinal neovascular-
ization that is greater than 1 DD away from the optic 
nerve head. OCTA images should be acquired over-
lying the optic nerve, in the macula, and over any 
areas that are suspicious of NVE on clinical examina-
tion. Retinal neovascularization has 3 distinct forms5: 

– Type 1: Originating from retinal venules, tree-
like appearance on OCTA extending into the 
vitreous (Figure 14)

– Type 2: Originating from the capillary plexus, 
located in the inner nuclear layer

– Type 3: Originating from intraretinal MAs, sea 
fan appearance on OCTA (Figure 15)

Anterior segment OCTA technology is not yet 
clinically available. Such technology has shown the 
ability to detect angle and iris neovascularization, 
which will be helpful for a more detailed analy-
sis of the anterior segment in patients with PDR.6  

REFERENCES
1. Kashani AH, Chen C, Gahm JK, et al. Optical coherence 
tomography angiography: a comprehensive review of current 
methods and clinical applications. Prog Retin Eye Res. 
2017;60:66-100. doi:10.1016/j.preteyeres.2017.07.002

2. Roisman L, Goldhardt R. OCT angiography: an upcoming non-
invasive tool for diagnosis of age-related macular degeneration. 
Curr Ophthalmol Rep. 2017;(5)2:136-140. doi:10.1007/s40135-
017-0131-6

3. Malamos P, Tsolkas G, Kanakis M, et al. OCT-angiography 
for monitoring and managing neovascular age-related macular 
degeneration. Curr Eye Res. 2017;42(12):1689-1697. doi:10.108
0/02713683.2017.1356336

4. Simouchi A, Ishibazawa A, Ishiko S, et al. A proposed 
classification of intraretinal microvascular abnormalities in 
diabetic retinopathy following panretinal photocoagulation. Invest 
Ophthalmol Vis Sci. 2020;61(3):34. doi:10.1167/iovs.61.3.34

5. Ishibazawa A, Nagaoka T, Yokota H, et al. Characteristics of 
retinal neovascularization in proliferative diabetic retinopathy 
imaged by optical coherence tomography angiography. Invest 
Ophthalmol Vis Sci. 2016;57(14):6247-6255. doi:10.1167/
iovs.16-20210

6. Lee WD, Devarajan K, Chua J, et al. Optical coherence 
tomography angiography for the anterior segment. Eye Vis 
(Lond). 2019;6:4. doi:10.1186/s40662-019-0129-2

Gould is also an associate clinical professor at State University of New York  
College of Optometry.  jgould@sunyopt.edu

OCTA
Continued from page 33

A B

FIGURE 15. A  Superficial OCTA imaging showing type 3 retinal neovascularization. Increased decorrelation 
signals are evident in area of the neovascularization indicating activity of this NVE. B Apparent overlying this area 
of neovascularization is a hyperreflective band that is the scaffolding for the NVE. 
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FIGURE 14. A OCTA image of the 
vitreoretinal interface showing 
type 1 retinal neovascularization. 
B OCTA B-scan shows decor-
relation signals within the area 
of neovascularization indicating 
the neovascularization elsewhere 
(NVE) has active blood flow.

A

B

FIGURE 13. 
A  Superficial 
OCTA image 
showing diffuse 
capillary dropout 
temporal to the 
fovea, widened 
foveal avascular 
zone, and MA.  
B The OCT B-scan 
demonstrates 
significant retinal 
thinning temporal 
to the fovea 
corresponding 
to the capillary 
dropout seen on 
the OCTA image.

A B FIGURE 12.  OCTA images (A 
superficial retina, B deep retina) 
showing microaneurysms, retinal 
ischemia, macular ischemia, 
and intraretinal microvascular 
abnormalities (IRMAs). Diffuse 
retinal ischemia is seen 
throughout image; however, 
more pronounced ischemia 
with IRMA is noted superior 
temporal to the fovea. The foveal 
avascular zone is irregular with 
capillary loss superior to the 
fovea. 

B

FIGURE 11.  A Macular OCT change 
analysis shows improvement.  B,C  OCT 
B-scans reveal improved subretinal 
fluid and sub-RPE fluid post intravitreal 
injections. 
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You know the vision changes presbyopia brings, but do your 
patients understand what they’re experiencing? While you know 
multifocal contact lenses are a great vision-correcting option, 
patients have low awareness of the condition of presbyopia 
and even lower knowledge of their options. They don’t know to 
ask you about those options, and the impact is real: over 50% 
of wearers over the age of 45 will discontinue use of contact 
lenses within the first year of wear as they develop presbyopia!1

Performance and comfort with a quick and easy fit is now 
within reach with new ACUVUE® OASYS MULTIFOCAL with 
PUPIL OPTIMIZED DESIGN. This 2-week reusable contact lens 
combines three unique technologies designed to deliver 
crisp, clear, reliable vision. Pupil Optimized Design is the ONLY 
technology that uniquely optimizes the optical design to the 
pupil size according to age AND refractive power, making the 
optics the right size.2  The hybrid back curve design includes an 
aspheric center to keep the complex front-surface optics in the 
right shape, and a spherical periphery to keep optics in the right 
place.3 Plus, patients get all the comfort you’d expect from the 
ACUVUE® OASYS Brand family, which has never been beaten in 
comfort across 25 clinical studies.* 

“When patients struggle with ocular discomfort and need 
multifocal correction, we rely on ACUVUE® technology… the 
material really makes a di· erence,” shared Shane Kannarr,Δ O.D. 
and owner of Kannarr Eye Care in Pittsburg, Kansas. 

And now, Pupil Optimized Technology is available on both the #1 
selling daily disposable and reusable contact lens brands in the 

world – 1-DAY ACUVUE® MOIST and ACUVUE® OASYS 2-Week – 
with the same simple fit process across both brands.†‡ Just use 
the ACUVUE® MULTIFOCAL Fit Guide to achieve over a 94% 
success rate in two pairs of lenses of less!§4,5

“We want success early in fitting multifocal lenses and we see 
the swiftest and best success with ACUVUE® products and their 
tools, such as the multifocal fit guide and digital fit calculator,≠
which lets us find what works for the patient quicker,” Dr. Kannarr 
continued.

Using the calculator for a quick and easy fit and having the option 
of daily disposable or reusable modalities enables providers to 
prescribe according to the patient’s needs. Now, you can fit the 
multifocal lens to the patient, since 100% of parameters are 
tailored to pupil size variations across age and refraction vs. 
<2% for the leading competitor.**2

“It’s easier to have those conversations when I have a lens that 
my OASYS 2-Week patients can more easily graduate into. This 
is a better option for my price-sensitive patients that should 
satisfy the majority of their vision-correction needs long-term,” 
finished Dr. Kannarr.

Check out how the newest multifocal innovation can impact your 
presbyopic patients’ lives. ACUVUE® OASYS MULTIFOCAL with 
PUPIL OPTIMIZED DESIGN contact lenses are now available. Talk 
to your Johnson & Johnson Vision sales representative today!

A New Solution
for a Growing Issue:
Innovative Multifocal 
Contact Lens for Patients 
with Presbyopia

INTRODUCING 

MULTIFOCAL  
 PUPIL OPTIMIZED DESIGNWITH

OASYS
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By Brooke Beery

The eyewear brand MITA unveiled a new sunglass collection. 
Inspired by modern trends combining style with sustainability, 
the new sunglasses are for fashion lovers and conscious 
consumers who want to showcase their personality while 
helping the environment. 

All MITA frames are constructed from recycled and recyclable 
materials, including plastics from polyethylene terephthalate 
(PET) bottles and recycled aluminum. The lenses themselves are 
biodegradable along with all the components and packaging.  

MITA releases new sunglass collection for spring
New sunglass collection showcases 
style and sustainability

Tuscany’s modified square silhouette is 
available in wine and gold frame choices 
and the option of smoke, silver-brown, and 
silver-smoke lenses with prescriptions.

Duomo is a vintage-inspired square aviator 
available in gold, black, and silver frame choices 
and the option of silver-brown, gold-green, and 
gold-smoke lenses with prescriptions.

Brickell is a lightweight women’s 
style that features a softened 
cat-eye silhouette and throwback 
glamour. Available in blush, black, 
and tortoise frame choices and the 
option of brown, smoke, and green 
lenses with prescriptions.

Wynwood sunglasses feature a cat-eye shape, 
enhanced with a MITA signature “I” detail. 
Available in black, red, and tortoise frame choices 
and the option of smoke and green lenses with 
prescriptions.
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By Chris Wroten, OD

W
ith 2020 behind us but hardly 
forgotten, coronavirus disease 
2019 (COVID-19) remains domi-
nant in local, state, and national 

headlines. New cases of COVID-19 infections 
and death rates attributed to the virus set 
records in parts of the United States in the 
first quarter of 2021. 

As the health care system continues to 
struggle with caseloads and managing this 
pandemic, the economy seeks to rebound 
as quickly and safely as possible. Many sec-
tors have taken huge financial losses, yet 
most optometry practices have survived, albeit 
with lingering personal protective equipment 
costs, enhanced cleaning procedures, occasional 
closures due to COVID-19 cases and/or government 
edicts, facility and procedural modifications, altered 
appointment schedules, increased telemedicine 
usage, and other pandemic-induced adjustments. 
How close we are to controlling the pandemic and 
returning to “normal” now seems to hinge on the 
rollout of COVID-19 vaccines.

Available vaccines
In addition to the final COVID-19 relief package at 
the end of last year (“What ODs Need to Know About 
the New COVID Relief Package,” April 2020),  2020 
also gave us literal “shots in the arm” on its way 
out with the FDA’s December 2020 emergency use 
authorization (EUA) for the first 2 COVID-19 vac-
cines by Pfizer-BioNTech and Moderna–National 
Institute of Allergy and Infectious Diseases, respec-
tively. Both represent a novel type of vaccine using 
messenger RNA to produce immunity and require 
2 inoculations separated by several weeks. 

Other vaccines showed promising early results by 
the start of 2021, including those from Oxford-Astra-
Zeneca (a 2-dose vaccine approved and rolled out 
in the United Kingdom in late 2020 and in India in 
early 2021) and Johnson & Johnson, both of which 
use viral vectors to induce immunity. Novavax and 
others have vaccines in various stages of devel-
opment, some of which represent traditional pro-
tein-based vaccines and require only a single dose.1,2 
However, as of the writing of this article, no vac-
cines to prevent COVID-19 had been FDA approved 
(ie, none have yet completed the approval process). 
Instead, we have only these with EUA, indicating 
the potential benefits outweigh the potential risks. 

Vaccination priority
As the first COVID-19 vaccine approvals loomed 

and subsequent rollouts began in 
late 2020, the Advisory Committee 
on Immunization Practices (ACIP) of 
the Centers for Disease Control and 
Prevention (CDC) released recom-
mended guidelines for COVID-19 vac-
cination priority. ACIP’s recommen-
dations were accepted by the CDC 
and defined  “health care personnel” 
as “paid and unpaid persons serving 
in health care settings who have the 
potential for direct or indirect expo-
sure to patients or infectious mate-
rial.” Guidelines dictate these persons 

should be prioritized for the COVID-19 vaccine.3

ODs serve in inpatient and outpatient health care 
settings with the potential for direct and indirect 
exposure to patients or infectious material, so ODs 
and their staff members are prioritized in the earliest 
phase 1a timetable. However, state health agencies 
are not obligated to follow ACIP’s recommendations, 
and many—appropriately—prioritized health care 
workers directly caring for patients with COVID-
19 in hospital settings first, as well as vulnerable 
residents of long-term care facilities. After these 2 
groups, most health care providers in ambulatory 
and outpatient clinics are next in line.

Do the vaccines work?
Data show how vaccines protect against infection:

– Pfizer’s vaccine is 95% effective at prevent-
ing COVID-19.4

– Moderna’s vaccine is 94.1% effective at pre-
venting symptomatic COVID-19.5

– AstraZeneca’s vaccine was found to be 
70.4% effective in early studies.6

An individual naturally infected with the virus 
appears unlikely to become reinfected in the 90 days 
after initial infection, according to available data,7 
but it is too early to know how long the vaccines 
provide immunity. Vaccines appear to reach max-
imum efficacy 1 to 2 weeks after the second dose.8

Both vaccines appear to be highly effective at pre-
venting symptomatic COVID-19, but it is too early 
to conclude whether they reduce transmission of 
the virus.5 It is anticipated they will be effective 
against mutations of the virus.8

Adverse events
Although the FDA’s EUA means the potential bene-
fits of these vaccines outweigh their potential risks, 
adverse events exist. Allergy to any vaccine compo-
nent is possible, but aside from a rare severe allergic 

reaction, no concerning safety events were reported, 
with local reactions (ie, pain, edema, erythema) at 
the injection site being mild. After the second dose 
of the vaccine, about half of patients in one study 
experienced moderate-to-severe adverse events (eg, 
fatigue, muscle aches, joint pain, headache), which 
resolved in most patients within 2 days.4,5

Cost
FDA-approved COVID-19 vaccine doses purchased 
with taxpayer dollars are available to US citizens 
at no cost; however, health care personnel admin-
istering them can charge an administration fee for 
providing the inoculation. This fee is typically cov-
ered by the patient’s public or private medical insur-
ance or, if a patient is uninsured, by the Health 
Resources and Services Administration’s Provider 
Relief Fund.7 In some states, ODs are administering 
vaccinations and are eligible for reimbursement.

Getting vaccinated
Among providers in medical specialties, those 
in ophthalmology (and by extension, optometry, 
because ODs provide the same primary eye care, use 
the same equipment, and are in the same proximity 
to patients) have been found to be the third most at 
risk for contracting COVID-19, behind anesthesiol-
ogy and emergency medicine providers.9 Thus, eye 
care providers and their staffs are at greater risk of 
contracting and unwittingly transmitting COVID-19. 

Further, the Health Policy Institute of the Amer-
ican Optometric Association provides data indicat-
ing a 300% increase in ODs reporting that they or a 
staff member received a diagnosis or tested positive 
for COVID-19 during a 3-month period from June to 
September, 2020.10 These data were collected prior 
to the most recent record-setting surge in cases. 

Vaccines can accelerate “herd” immunity against 
COVID-19. Although the percentage of the popula-
tion who needs to be vaccinated to achieve that sta-
tus is still unclear, certainly the more people who get 
vaccinated, the faster this immunity will happen.2

Employer-mandated vaccines
The US Equal Employment Opportunity Commis-

Should ODs get a COVID-19 vaccine  
and require staff to get vaccinated?
Explore the risks and benefits of different approaches to virus vaccination

TAKE-HOME MESSAGE ODs can handle the 
COVID-19 vaccine in their practices in a few ways. From 
issuing a mandate for employees to get vaccinated to 
simply encouraging or providing incentive to do so, each 
path comes with benefits and risks ODs should consider.

CHRIS WROTEN, 
OD, is owner-partner 
at a 3-location 
private practice in 
southeast Louisiana.
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16, 2021. https://www.nih.gov/news-events/news-releases/peer-
reviewed-report-moderna-covid-19-vaccine-publishes

6. Knoll MD, Wonodi C. Oxford-AstraZeneca COVID-19 vaccine 
efficacy. Lancet. 2021;397(10269):72-74. doi:10.1016/S0140-
6736(20)32623-4

7. Frequently asked questions about COVID-19 vaccination. Centers 
for Disease Control and Prevention. Updated March 12, 2021. 
Accessed March 16, 2021. https://www.cdc.gov/coronavirus/2019-
ncov/vaccines/faq.html

8. Wise N, Moriarty C. The new COVID-19 vaccine: answers to all the 
hard questions. Yale Medicine. December 18, 2020. Accessed March 
16, 2021. https://www.yalemedicine.org/news/covid-19-vaccine

9. Eldred SM. Which specialties are at highest risk for 

contracting COVID-19? Medscape. May 14, 2020. Accessed March 
16, 2021. https://www.medscape.com/viewarticle/930553

10. CDC vaccine prioritization. American Optometric Association. 
December 3, 2020. Accessed March 16, 2021. https://www.aoa.org/
AOA/Documents/Advocacy/Letters/CDC-Vaccine-Prioritzation.pdf

11. What you should know about COVID-19 and the ADA, the 
Rehabilitation Act, and other EEO laws. US Equal Employment 
Opportunity Commission. Updated December 16, 2020. Accessed 
March 16, 2021. https://www.eeoc.gov/wysk/what-you-should-know-
about-covid-19-and-ada-rehabilitation-act-and-other-eeo-laws

sion (EEOC) allows employers to mandate vaccina-
tions for employees; however, a mandate can get com-
plicated for disabled employees, those who claim a 
sincerely held religious practice or belief prohibiting 
vaccinations, or those with preexisting health con-
ditions for which a vaccine may be contraindicated. 

The EEOC states: “If an employee cannot get vac-
cinated for COVID-19 because of a disability or sin-
cerely held religious belief, practice, or observance, 
and there is no reasonable accommodation possible, 
then it would be lawful for the employer to exclude 
the employee from the workplace. This does not mean 
the employer may automatically terminate the worker. 
Employers will need to determine if any other rights 
apply under the EEO laws or other federal, state, and 
local authorities.”11  

ODs who mandate that staff receive COVID-19 vac-
cination should develop a written policy and review 
it with them, recognizing they may need to make 
“reasonable accommodations” (eg, allowing remote 
work if the job description permits) unless there is a 
“significant risk of substantial harm to the health or 
safety of the individual or others that cannot be elim-
inated or reduced by reasonable accommodation.”11  

Specifically, an employer must individually assess 
“whether a direct threat exists: the duration of the 
risk; the nature and severity of the potential harm; 
the likelihood that the potential harm will occur; 
and the imminence of the potential harm” before ter-
minating an employee for not receiving a vaccina-
tion.11 Consult a labor attorney for additional guid-
ance before making a final decision.

Conclusion
The choice to get vaccinated is personal, at times com-
plicated by institutional distrust, lack of knowledge, 
misinformation, and fear. To make the best decision 
possible, ODs should educate staff about these vac-
cines and their implications for personal and public 
health, then consider all factors, including relative 
risk of contracting COVID-19 and possible results if 
so; the potential health impact on coworkers, patients, 
friends, and family members; and the safety data 
and guidance published by the FDA, CDC, and other 
entities. If desired, practitioners can give staff incen-
tive by allowing them to get vaccinated during work-
ing hours and offering to cover out-of-pocket costs. 

ODs and their staffs continue to play a crucial role 
in caring for patients during this unprecedented pub-
lic health emergency. In so doing, they have a risk 
of contracting COVID-19 despite mitigation efforts, 
and vaccines offer an opportunity to help protect 
one another while accelerating a return to normal.
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B
iologic medications 
have long since been 
a group of high-tech 
chemicals known to 

improve and save lives. Pre-
vious generations included 
vaccines, insulin, and blood 
components, and the newer 
armamentarium features 
chemicals that treat can-
cers, autoimmune disease, 
wet age-related macular 
degeneration, and thyroid 
eye disease.1,2 

Now that biologics have 
been approved for certain 
ophthalmic diseases, condi-
tions, and indications (Table 
14-12), every optometric phy-
sician needs to have a basic 
understanding of related 
nomenclature and phar-
macology to help improve 
patient care outcomes.

Biologic basics
Biologic chemicals and tradi-

tional drugs (ie, small molecule drugs) are different 
in several ways. Most drugs and chemicals (nonbi-
ologics) have a known structure that is easily syn-
thesized and easily repeated (think brand-name 
and generic drugs), are small in size (compared 
with biologics), and may be synthetic. Addition-
ally, most non-biologic drugs are not overly sen-
sitive to percussion or movement and reasonable 
temperature changes during shipping and storage. 

Biologics are engineered from a variety of 
sources, including animals, microorganisms, and 
humans. These agents are not easily synthesized or 
repeatable because they are complex, large struc-
tures that are inherently unstable with heat and 
percussive movement, and they tend to be eas-
ily contaminated with microorganisms during 
manufacturing.2,3,13,14

Lastly, biologic medications are more expen-
sive compared with their small, chemical, syn-
thetic brethren.2,3,13,14

Why, then, are so many biologics now avail-
able, with many more in the pipeline? The answer 
is simple: Biologics have the ability to treat dis-
eases and conditions better than some traditional 

choices, and they also offer treatments or cures for 
diseases and conditions for which no other treat-
ment options exist.2,3,13,14

Biosimilars
Biosimilar drugs are popping up everywhere and 
usually in tandem with biologics. In short, bio-
similars are the closest thing to a “generic” bio-
logic that practitioners will ever see because a true 
generic biologic is impossible to make. The term 
biosimilar denotes that the agent has proved to be 
highly similar to a corresponding biologic (origi-
nator, innovator, reference product) with no mean-
ingful differences in pharmacology and pharmaco-
therapeutics, including purity, safety, and efficacy. 

Although there is no clinically meaningful dif-

ference between a biologic and a biosimilar that 
has been made to be “highly similar,” they are not 
automatically interchangeable because production 
of a biologic, a complex molecule, is proprietary.

Biologic medications: The basics 
that every OD should know
This drug category is rapidly growing in the ophthalmic space, with more options in the pipeline

TAKE-HOME MESSAGE Biologic medications have 
entered the ophthalmic market, and the category will 
likely grow. Biologics are not as easily synthesized as 
synthetic drugs and have a larger price tag. Biosimilars 
are akin to generic biologics with, no meaningful differ-
ences in pharmacology and pharmacotherapeutics. TRACY 
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Drug name and 
manufacturer

Route of 
administration

Ocular indication Mechanism of 
action

Source

Ranibizumab 
(Lucentis; Genentech)

Intravitreal Diabetic macular 
edema, diabetic 
retinopathy, macular 
degeneration 
(neovascular 
age-related), 
macular edema, 
myopic choroidal 
neovascularization

Selective VEGF 
antagonist

Humanized

Pegaptanib sodium 
(Macugen; Bausch + 
Lomb)

Intravitreal Macular degeneration 
(neovascular 
age-related)

Selective VEGF 
antagonist

Pegylated protein  
derived from human 
fibronectin 

Aflibercept 
(Eylea; Regeneron 
Pharmaceuticals)

Intravitreal Age-related macular 
degeneration 
(neovascular age-
related), diabetic 
macular edema, 
diabetic retinopathy, 
macular edema

VEGF-A inhibitor and 
PGF inhibitor

Humanized

Brolucizumab-dbll 
(Beovu; Novartis)

Intravitreal Neovascular (wet) 
age-related macular 
degeneration

VEGF-A inhibitor Humanized

Cenegermin-bkbj 
(Oxervate; Dompé US)

Ophthalmic solution Neurotrophic keratitis Copy (exogenous) of 
endogenous NGF

Human

Adalimumab 
(Humira; AbbVie)

Intravenous, 
subcutaneous

Uveitis Anti-TNF-α Human

Tocilizumab 
(Actemra; Genentech)

Intravenous, 
subcutaneous

Giant cell arteritis IL-6 inhibitor Humanized

Teprotumumab-
trbw (Tepezza; Horizon 
Therapeutics USA)

Intravenous Thyroid eye disease IGF-1 inhibitor Human

IGF, insulinlike growth factor; NGF, nerve growth factor; PGF, placental growth factor; TNF, tumor necrosis factor.

 TABLE 1  Available biologics for ocular indications4-13

See Biologics on page 43
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CONTRAINDICATIONS
• EYLEA is contraindicated in patients with ocular or periocular 

infections, active intraocular inflammation, or known 
hypersensitivity to aflibercept or to any of the excipients in EYLEA.

WARNINGS AND PRECAUTIONS
• Intravitreal injections, including those with EYLEA, have been 

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

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

• There is a potential risk of arterial thromboembolic events (ATEs) 
following intravitreal use of VEGF inhibitors, including EYLEA. 
ATEs are defined as nonfatal stroke, nonfatal myocardial infarction, 
or vascular death (including deaths of unknown cause). The 
incidence of reported thromboembolic events in wet AMD studies 
during the first year was 1.8% (32 out of 1824) in the combined 
group of patients treated with EYLEA compared with 1.5% (9 out 
of 595) in patients treated with ranibizumab; through 96 weeks, 
the incidence was 3.3% (60 out of 1824) in the EYLEA group 

compared with 3.2% (19 out of 595) in the ranibizumab group. 
The incidence in the DME studies from baseline to week 52 was 
3.3% (19 out of 578) in the combined group of patients treated 
with EYLEA compared with 2.8% (8 out of 287) in the control 
group; from baseline to week 100, the incidence was 6.4% (37 
out of 578) in the combined group of patients treated with EYLEA 
compared with 4.2% (12 out of 287) in the control group. There 
were no reported thromboembolic events in the patients treated 
with EYLEA in the first six months of the RVO studies.

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 sufficiently.

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

Please see accompanying Brief Summary of Important Safety 
Information on the following page.

Developed by:

LISTEN TO THE PODCAST SERIES:   optometrytimes.com/regeneron-collaboration

Optometrists and other eye care professionals are critical in ensuring that patients with diabetes are 
referred to subspecialists promptly. It is also critical that subspecialists, including retina specialists, 
remind their patients that their eye health involves a team of professionals who interface with the 
systemic disease management team through their optometrist or other primary eye care professional.

In this Optometry Times® audio article series, diverse panels of experts address four key aspects of 
diabetic eye disease co-management.

EPISODE 3: 
Advances in the Treatment of Diabetic Macular 
Edema and Diabetic Retinopathy

EPISODE 4: 
Evolving Partnership and Collaboration in 
Diabetic Eye Disease
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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.

BRIEF SUMMARY—Please see the EYLEA  
full Prescribing Information available  
on HCP.EYLEA.US for additional 
product information.
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So, although the pharmaceutical company that 
manufactured the biologic owns the proprietary 
production and manufacturing of the drug, it does 
not own the actual structure. As such, most of the 
manufacturing time for a biosimilar is spent on 
duplicating the production of the innovator prod-
uct with differences in clinically inactive com-
ponents, whereas the pharmaceutical company 
that discovered the innovator product spends the 
majority of its time researching efficacy, safety, 
and pharmacokinetics.

This is different from the production process 
of a typical generic medication for a small mole-
cule drug because the generic has the same active 
ingredients of a brand-name drug, and the man-
ufacturer must prove the agent’s bioequivalence 
to the brand-name drug before it can receive FDA 
approval. Note that a biosimilar drug will never 
be exactly the same as the biologic drug, but it 
will be highly similar.

So, why use a biosimilar drug rather than a bio-
logic drug? Cost. Biosimilars are generally much 
less expensive.13,15-20

Nomenclature
The nomenclature of biologic and biosimilar med-
ications will begin to make logical sense once a 
practitioner learns a few basic rules and patterns. 
Monoclonal antibody (mAb) biologic names fol-
low rules and patterns established by the World 
Health Organization’s International Nonpropri-
etary Name (INN) Expert Group.21 

The INN assigns the nonproprietary (generic 
or proper) names to biologics and other medica-
tions and therapies that are recognized worldwide 
as public property. For instance, substances that 
are considered to be similar in their pharmacol-
ogy have a prefix, 2 common “stems” (the first 
indicating the mAb target; the second, the mAb 
source species), ending in mAb, and a 4-letter suf-
fix (Table 221-23). This helps medical professionals 
and investigators recognize which agents have 
similar pharmacology.

Additionally, in 2017, the FDA determined that 
all new biologics should contain a unique (and 
generally random) 4-letter suffix that further iden-
tifies and differentiates each drug.23 This allows 
for improved pharmacovigilance where medical 
professionals and manufacturers can track every 
agent, both biologics and biosimilars. 

Cenegermin-bkbj (Oxervate) offers an example 
of this suffix. If another company makes a bio-
similar product in the future, the biosimilar will 
be called “cenegermin” but will have a different 
4-letter suffix.3,15-23

Conclusion
The list of biologics for targeting ocular diseases 
and conditions continues to grow rapidly, and bio-
similar products will likely follow over the next 
few years. Practitioners should keep up with this 
exciting trend in ocular therapeutics as part of 
their efforts to improve patient care outcomes.  
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Biologics
Continued from page 40

Prefix Stem A and target 
class examples

Stem B and 
source species 
examples

First suffix 4-letter suffix 
(random)

Random

Should contribute to 
pronunciation

b(a) = bacterial
c (i) = cardiovascular
f (u) = fungal
l (i) = immunomodulating
s(o)= bone
t(u) = tumor
v(i) = viral

a = rat
e = hamster
i = primate
o = mouse
u = human*
xi = chimeric**
zu = humanized***

mAb A biosimilar will be 
identical in name 
other than these 
last 4 letters

Brolu- c(i) = cardiovascular target zu = humanized mAb -dbll

Toci- l(i) = immunomodulating zu = humanized mAb No 4-letter suffix with 
originator biologic 
(marketed prior to FDA 
nomenclature ruling)

Tepro- t(u) = tumor target m(u) = human mAb -trbw

mAb, monoclonal antibody.

*Antibody engineered with human antibody (no murine sequence).

**Mixed human-animal antibody.

***Antibody engineered by combining a human antibody with a small part of a mouse or rat mAb.

 TABLE 2  Monoclonal antibody nomenclature examples21-23
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W
orldwide, 1.8 billion pres-
byopes exist, 826 mil-
lion of whom are visu-
ally impaired because of 

inadequate vision correction.1 Although 
most Americans have access to near 
vision correction, many are not satisfied 
with the experience of presbyopia—or 
their options for correcting it.

By far, the most common solution is 
OTC reading glasses, worn by 33 million 
Americans.2 As an optometrist, I con-
sider them to offer low-level correction, 
typically of poor optical quality with significant 
visual and convenience tradeoffs. A 2018 market 
research survey conducted by Alcon found that 
presbyopes did not like them much, either. More 
than two-thirds (67%) said they would prefer to 
stop adjusting their lives around their vision and 
their need for reading glasses.3 The onset of pres-
byopia carries many negative connotations. It is 
an early sign of aging that can pack an emotional 
punch. Patients find the sudden need to wear read-
ing glasses or carry multiple pairs of glasses incon-
venient and cosmetically unappealing.

Few presbyopes are offered contact lenses, how-
ever. A Gallup research poll in 2015 found that 
only 9% of adults over 40 years with vision correc-
tion were offered multifocal or monovision contact 
lenses when they complained about near vision 
problems.4 Lined bifocals or trifocals and progres-
sive addition lens spectacles are more frequently 
offered despite interest from patients in reducing 
the need for spectacles.

Although my practice fits many multifocal con-
tact lenses, barriers to success exist, particularly 

with emmetropes. I admit that I cringe 
when I have a 45-year-old patient who 
sees 20/15 uncorrected at distance and 
is “interested in contact lenses” because 
I know I have a slim chance of sat-
isfying that patient with our current 
options. Fortunately, new technolo-
gies that have recently hit the market 
or are on the horizon could revolution-
ize the way ODs treat presbyopes in 
their practices. 

Contact lenses 
One of the barriers to prescribing mul-

tifocal contact lenses has been the lack of options 
for patients with astigmatism. About half of all 
contact lens wearers have astigmatism,5 which 
becomes harder to mask with the onset of pres-
byopia. Dissatisfaction with vision is as much a 
factor as comfort when it comes to contact lens 
discontinuation among presbyopes.6

In the past year, 2 toric multifocal contact lenses 
were introduced and should help to overcome that 
barrier: Ultra Multifocal for Astigmatism (Bausch 
+ Lomb) and Biofinity Toric Multifocal (Cooper-
Vision). Both are daily-wear soft lenses with a 
monthly replacement schedule, and they are avail-
able in a wide range of parameters that allow ODs 
to fit most patients (Table 1). 

Surgical options
Although patients can have laser in situ keratomile-
usis (LASIK), photorefractive keratectomy, or small 
incision lenticule extraction monovision, there has 
never been a “no-brainer” surgical option—and the 
industry still lacks one for the younger presbyope. 

For older presbyopes who already have lenticu-

lar changes, I am more likely now to recommend 
early lens surgery than I would have been a decade 
ago. Optometrists who were deterred by the lack-
luster results of first-generation presbyopia-correct-
ing (PC) intraocular lenses (IOLs) such as Crystal-
ens (Bausch + Lomb), ReZoom (AMO), and ReStor 
(Alcon) or even the second-generation multifocal 
IOLs, should look at the excellent results achieved 
with the latest PC IOLs. 

These include the first trifocal, PanOptix (Alcon), 
and the first extended depth-of-focus (EDOF) lens, 
Tecnis Symfony (Johnson & Johnson Vision), in 
the United States. Both lenses overcame challenges 
with intermediate vision and night vision dissat-
isfaction that plagued earlier PC IOLs, providing 
high rates of patient satisfaction.7-9

In the coming year, eye care practitioners will 
see a continuation of PC IOL innovation with 
the introduction of Johnson & Johnson Vision’s 
Tecnis Synergy, an EDOF-multifocal hybrid that 
is expected to provide better near vision, and 
Alcon’s low-add Vivity EDOF lens, which was just 
launched. A small-aperture IOL from AcuFocus in 
the pipeline has also shown impressive results10 and 
may be helpful for patients with irregular corneas. 

PC IOL technology has reached a level that 
makes me confident in encouraging patients with 
cataract and those who are closer to needing cat-
aract surgery to make this choice. But a clear len-
sectomy is still a big jump for a 45-year-old with 
residual accommodation who is frustrated with 
near vision. As far as PC IOLs have come, they 
still would not be my choice for most patients 
under age 60 years.

Pharmacological approaches
A number of pharmacological treatments for presby-
opia are in phase 2 or 3 US clinical trials (Table 2), 
with several expected to become available within 
the next year. The potential for a topical treat-
ment is very exciting. The drops in development 
are primarily miotic agents. These drugs, includ-
ing pilocarpine, carbachol, and aceclidine, have 

The coming presbyopia 
revolution
New technology may be able to help ODs’ most challenging patient segment

IAN BEN GADDIE, 
OD, FAAO, 
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TAKE-HOME MESSAGE For patients with presby-
opia who want new options to manage their condition, 
new contact lenses and intraocular lenses are available, 
pharmacological treatments are in the pipeline, and 
corneal cross-linking is under investigation outside the 
United States. 

Bausch + Lomb Ultra Multifocal  
for Astigmatism

CooperVision Biofinity
Toric Multifocal

Material Samfilcon A Comfilcon A

Design 3-zone progressive design Center-near and center-distance options

Sphere powers (D) +4.00 to -6.00 in 0.25-D steps +10.00 to -10.00 in
0.25-D steps between ±6.00 D and in 
0.50-D steps beyond that

Cylinder powers (D) -0.75, -1.25, -1.75 -0.75 to -5.75 in 0.50-D steps

Cylinder axes 10° to 180° in 10° steps 5° to 180° in 5° steps

Add powers Low, high +1.00 D, +1.50 D, +2.00 D, +2.50 D

 TABLE 1  New toric multifocal contact lenses
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well-established mechanisms of action and safety 
records. They increase depth-of-focus through the 
pinhole effect and activate the ciliary body for 
some accommodative effect, as well. 

Some pupil-modulating agents, such as Aller-
gan’s pilocarpine product (AGN-190584), are 
expected to be single-agent drops, whereas oth-
ers combine the miotic agent with other drugs to 
mitigate adverse effects. Visus Therapeutics, for 
example, has been investigating a fixed combina-
tion of carbachol and brimonidine, which has the 
potential to prolong the pinhole effect to 8 hours, 
reduce the brow aches and headaches that have 
been associated with cholinergic agonists in the 
past, and whiten the eye at the same time.11,12 

The great news is that pupil-modulating drops 
will likely be low risk and reversible, making them 
an easy option for patients to try. My expecta-
tion is that optometrists will be able to prescribe 
and, in some states, dispense pupil-modulating 
drops, which is a tremendous opportunity. Many 
patients who will be good candidates for these 
drops—emerging presbyopes in their 40s, post-
LASIK emmetropes, those who cannot wear con-
tact lenses or could not adapt to progressive lenses, 
and even pseudophakes who are not happy with 
reading glasses. Until ODs have more clinical data 
from the ongoing studies, exactly how presbyopia 
drops will fit into the armamentarium is difficult 
to predict, but I can envision the market being 
very broad.

Another category of topical therapies under 
development, most notably by Novartis, has the 
potential to alter crystalline lens proteins to soften 
the lens or prevent the effects of aging. Although 
these drops are still in the pipeline, investiga-
tors hope they will delay the effects of presby-
opia and cataract. 

As these innovative new drops come to market, 

ODs will need to learn more about their mecha-
nisms of action, duration, and adverse effect pro-
files. ODs will also need to try them with their own 
patients to discover variability in patient response 
and determine how to counsel patients on drop 
frequency and administration. 

Perhaps most exciting is that presbyopia drops 
have the potential to bring a whole new patient seg-
ment into optometric offices—emmetropic adults 
who haven’t had an eye exam in years (maybe 
never) because they didn’t need vision correction 
or were able to get by with drugstore readers. Not 
only is addressing this patient population a great 
practice growth opportunity, it is also a public 
health opportunity. Those emmetropes might have 
untreated dry eye, glaucoma, or macular degenera-
tion. Their eyes may provide a clue to undiagnosed 
systemic conditions, such as diabetes or hyperten-
sion. Losing near vision may be what motivates 
emmetropic individuals to come into optometric 
offices, but presbyopia treatment is just the start 
of the care ODs can provide. 

Refractive cross-linking 
Corneal collagen cross-linking is now accepted as 
the standard treatment for progressive keratoco-
nus and post-refractive ectasia. Outside the United 
States, cross-linking has been investigated for a 
range of applications, including myopia control, 
corneal stabilization prior to corneal refractive 
surgery, and presbyopia correction. Photorefrac-
tive intrastromal cross-linking for presbyopia is a 
monocular treatment in which a ring of tissue in 
the midperiphery of the cornea is cross-linked to 
produce central steepening for near vision.13 The 
procedure, which is performed with the Mosaic 
system (Glaukos), has been studied and performed 
commercially in Europe and Asia but will likely 
not be available for some time in the United States. 

Conclusion
The future for presbyopia care is bright. Optome-
trists have new multifocal contact lenses and pres-
byopia-correcting IOLs, as well as multiple phar-
macological agents in the pipeline for this previ-
ously underserved affected patient population. I 
believe eye care is on the cusp of a renaissance in 
presbyopia management, so this is a great time to 
start talking with patients about new and emerg-
ing developments.
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Company Drop and  
development stage

Active ingredient(s)

Combination-agent 
pupil modulation

Ocuphire Pharma Nyxol;
phase 2

Pilocarpine, phentolamine 
mesylate 0.75% or 
phentolamine mesylate 1.0%

OSRX Pharmaceuticals EyeFocus, EyeFocus+
(compounded)

Pilocarpine 0.302% or 0.604%, 
phenylephrine 0.624%, 
pheniramine 0.772%, ketorolac 
0.01%

Visus Therapeutics VTI-001
(Brimochol);
phase 2

Carbachol, brimonidine tartrate

Single-agent pupil 
modulation

Allergan AGN-190584;
NDA submitted

Pilocarpine 1.25%

Eyenovia/Bausch + Lomb MicroLine;
phase 3

Pilocarpine 1% or 2%

Orasis Pharmaceuticals CSF-1
(PresbiDrops);
phase 3

Pilocarpine

Lens alteration Novartis UNR844;
phase 2

Lipoic acid choline ester 
chloride

ViewPoint Therapeutics Pre-clinical Agents targeting protein 
misfolding

NDA, new drug application.

 TABLE 2  Topical presbyopia therapies in development
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