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It’s amazing how fast time flies these days––how are we already halfway
through 2022? With the past 6 months of advancements and innovations
in the optometric field, we’re eager to see what the second half of the
year brings. And if this month’s content lineup is any indication, it’s
bound to be an exciting year for the industry.
Our cover story features Timothy Earley, OD, as he explores digital
health care in optometry and how a new kind of model is presenting
eye care professionals with the opportunity to increase the reach and
services of their practices.
In the Refractive section, Casey Claypool, OD, discusses the critical
need to identify keratoconus in younger patients and how an early diagnosis can enable cross-linking treatment before significant vision loss.
Moving on to the Retina section, Pinakin G. Davey, PhD, OD, FAAO,
dives into recent advancements for dry age-related macular degeneration and 2 key components of disease management: early diagnosis
and early intervention. Sticking with retina, Leo P. Semes, OD, FAAO,
describes a recent case study involving a patient with leukemia, in which
optical coherence tomography angiography evaluation uncovered significant findings.
As a special feature in Ocular Surface Disease, Richard A. Adler,
MD, FACS, offers a look at ptosis through a biopsychosocial lens and
the potential effect of low-lying lids on patients’ visual quality and
self-esteem. And Elise Kramer, OD, presents the wide range of treatment
options available for dry eye disease, based on the severity of the disease.
In Glaucoma, Marta C. Fabrykowski, OD, FAAO, explains her reasoning for why more optometrists should be referring to patients’ anterior
segment—specifically, the peripupillary findings—to learn about their
risk factors for developing the disease.
Heading over to Contact Lenses, Jessilin Quint, OD, MBA, MS, FAAO,
shares her 4 tried-and-true tips for how optometrists can maximize
their multifocal contact lens potential within their practices.
And in Practice Management, Chris Wroten, OD, talks about achieving
success on the business side of optometric practices, including how to
implement strategic planning among staff members.
So find a comfy spot, settle in, and turn the page.
Happy reading!
Mike Hennessy Jr,
President and CEO of Optometry Times®’
parent company, MJH Life Sciences®
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I

t’s an election year. It seems
as though it’s always an
election year, but this year
brings midterm elections on
the congressional level and a
crowded ballot in the mayoral
election right here in Augusta.
All of this can only mean 1
thing: yard signs! They’re all
over the place in my hometown. I have a neighbor with
4 different signs in his
front yard (and we don’t
have big front yards in our
neighborhood).
If I may pick for a second:
Some are well done. Others are
not. I saw one the other day for
a candidate in a local election
that simply said, “Can I have
your vote?” Well, you may earn
my vote, but you can’t just
have it. OK…so how am I going
to bring the human eye and
visual system into play here?
The color of the print versus
the color of the background
means a great deal to a driver
who gets half a second to
glance at a yard sign. Most of
the yard signs that I have come
across are pretty easy to read.
Red and blue against a white
background are relatively easy
on the eyes.
However, a few signs in town
could have used the beneficial
advice of someone who has
studied the science of vision
(one is literally forest green
against a blue background).
That’s us! This is yet another
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opportunity for us optometrists
to improve society through the
science of vision!
Do I intend this with a little
tongue in cheek? Perhaps. Do
I mean what I say? Of course I
do. Getting a little more serious, however, we should speak
up when society could benefit.
One of my college roommates drove a car for years that
had a dashboard display of blue
and red numbers and letters lit
up against a black background.
You can imagine the chromatic
aberration I experienced while
borrowing his car with my
—6.00 polycarbonate lenses on.
The digitalization of billboards
has been studied as well, and
there is evidence that this relatively new form of advertising
may have a propensity to be
distracting to the driver.1
The world should make as
much visual sense as it possibly
can. The world should also be
as easy to visually digest as it
can be, and we should—and
do—have a seat at that table.
Patient scenario
I wrote this month’s editorial
at the office between patients,
and I finished the previous
paragraph before pausing
to see a timely new patient.
She was a 24-year-old who
presented with complaints of
decreased vision at work. She
works in the fast-food industry.
This particular restaurant

changed its digital display from
white light to blue light, and
she was now having to squint
to see it—to the point that her
manager suggested an eye
examination.
Her presenting unaided
visual acuities were 20/20 OD
and OS. As it turned out, she
had a little bit of uncorrected
astigmatism in 1 eye. I prescribed a pair of occupational
glasses and recommended an
antireflective coating. I asked
her to call me after working
with her glasses on to report
her symptoms. We shall see.
Go figure.
REFERENCE
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REFRACTIVE

Identifying patients with keratoconus
Early diagnosis enables cross-linking treatment before significant vision loss
By Casey Claypool, OD

Keratoconus (KC) affects approximately 1
in 2000 individuals, with the prevalence of
the disease possibly higher in certain populations.1-3 Younger patients progress more
rapidly,4,5 so it is important that eye care practitioners are particularly alert to the potential
for KC in young patients and prepared to refer
them for further evaluation and treatment.
As gatekeepers to the young vision-corrected
population, optometrists are on the front
lines of KC diagnosis and referrals—a role that
can have life-changing implications for our
patients. Using a simulation model, researchers have shown that treatment with the
FDA-approved cross-linking procedure iLink
(Glaukos Corporation) could reduce the time
patients spend in the advanced stages of KC by
28 years, lower the rate of penetrating keratoplasty by 26%, and contribute to a lifetime cost
savings of $43,759 per patient.6
Red flags
Be aware of 4 red flags when screening patients
for KC:
1. Failure of a young patient (< age 30 years) to
correct to 20/20 in at least 1 eye, unless the
limited best-corrected vision can be explained
by some other ocular pathology
2. A change in astigmatism of greater than
1.0 diopter (D), even if the patient is still
correctable to 20/20
3. A personal history of eye rubbing
4. A family history of KC

If any of these red flags are present—and
especially if I see more than one of them—the
next step should be topography. On topography, I look for greater than 2.0 D
inferior-to-superior asymmetry, central
steepening of greater than 2.0 D, or mean
topographical keratometry greater than 47 D.
It is important to look at the absolute
dioptric values, not just the topography map,
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because color scales are not always standardized.
What looks like a red “hot spot” may actually be
an artefact if the dioptric value within the area is
lower than the color would normally indicate.
In patients with worse than 20/20
best-corrected vision and irregularities
on topography, a good slit lamp exam is also
needed to ensure that other conditions (such
as dry eye, meibomian gland dysfunction
[MGD], or a corneal scar) aren’t masquerading
as KC. Although this is somewhat unusual, I
have seen highly suspicious corneas become
totally normal once the ocular surface was
treated appropriately. Eyes with suspicious
topography should be monitored every 3 to 6
months—and potentially even more frequently
in young patients2—to determine whether there
is any progression of topographical signs and
then referred right away for a cross-linking
evaluation once progressive KC is diagnosed or
strongly suspected.
Given the availability of an FDA-approved
treatment that can actually slow or halt KC progression, it is no longer clinically appropriate
just to manage patients’ vision and ignore the
degenerative aspect of their condition until
they can no longer be fit with contact lenses.
In fact, delaying care could expose one to
legal liability. Rigid gas-permeable or scleral
lenses may be needed to obtain the patient’s
best vision, both before and after cross-linking,
but they do not slow or cease disease progression in the way that cross-linking does.
For practices that don’t have a topography
device, performing retinoscopy to determine
whether there is a normal reflex versus a scissor reflex or Charleaux (“oil droplet”) sign is
another useful tool.
In addition to retinoscopy and the 4 clinical
red flags, clinicians should perform a very
careful slit lamp exam to see if there is any
inferior corneal thinning or an inferior “iron
line.” If the findings continue to be concerning
or there are multiple red flags, refer the patient
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out for topography.
I have a very low threshold for performing
topography because it is an easy, noninvasive
test that doesn’t take much time to do. Although
it is true that a topography exam with normal
findings may not be reimbursed, I would much
rather absorb the cost of some unreimbursed
imaging than miss a diagnosis and unnecessarily delay treatment for the patient. Ultimately, in
my experience, this type of best practice–
oriented care is what it takes to earn patient
loyalty and develop long-term patient retention.
Topography should top
your wish list
Historically, many optometric practices have
not offered topography, but the technology is
becoming both more accessible and affordable—and also more critical to full-scope practice. Optometrists may be pleasantly surprised
at how many different medical diagnoses
justify topography.
Many insurance companies will reimburse
for topography when it is used to evaluate
irregular astigmatism, ectasia, corneal dystrophies, pterygia, corneal scars, and other corneal pathology. Glaukos and Topcon Healthcare
have a partnership program that can lower the
cost of entry for practices that are considering
acquiring topography.
Topography is also very useful for anyone
comanaging laser corneal surgery or cataract
surgery. Intraocular lens power calculations
can vary dramatically with either dry eye or
anterior basement membrane dystrophy—and
1 or both of those conditions are present in a
significant percentage of the geriatric population with cataract. Referring optometrists
who establish a healthy medical practice with
topography will also be able to provide top-ofthe-line care in preparing patients for cataract
surgery and screening out those who are poor
candidates for laser refractive surgery.
Continued on PAGE 8
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Continued from PAGE 6

Even for primarily vision care–
oriented practices, topography can still
be useful. Not only will it facilitate early
identification of KC, but it can aid in
sizing and fitting rigid or scleral lenses
and even in understanding why otherwise routine toric contact lens fits may
be particularly challenging.
A combination autorefractor/topographer may be a good choice for practices
that are short on space or need any new
diagnostic equipment to do double duty.
Many resources are available for
learning to interpret topography and
distinguish normal, suspicious, and
clearly keratoconic maps (see Figure).
One of the best options for optometrists
who already refer patients for laser
vision correction may be to spend a
couple of hours at the LASIK center,
learning how the clinicians there evaluate topographies.
Although there are many nuances,
paying close attention to the simple
dioptric guideposts I mentioned at the
beginning of this article is a helpful start.
We are fortunate to have these
excellent diagnostic tools, and it is very
rewarding to use them to catch progressive KC cases early and be able to offer
cross-linking treatment before patients
lose significant vision.

a

b

c
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Figure. Understanding
Topography in Keratoconus
a. A normal corneal shape
on topography clearance
across the cornea.
b. Image of suspected keratoconus.
Note the inferior steepening
of roughly 2.0 diopters.
c. Obvious keratoconus.
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Most patients have positive views
about AI’s ability to improve care
By Todd Shryock

Artificial intelligence (AI) is being incorporated into many areas of life, and health care
is no exception.
But what do patients think about AI intruding into their diagnosis and treatment?
A patient survey in JAMA Network Open
showed that when it comes to being
informed about AI playing a major role in
their diagnosis or treatment, 66% of respondents “deemed it very important” to be told
and 29.8% said it was somewhat important.1
Of those surveyed, 31% said AI usage made
them very uncomfortable and another 40.5%
were somewhat uncomfortable receiving
a diagnosis from an AI algorithm that was
accurate 90% of the time but incapable of
explaining its rationale.1
Overall, most patients believe that AI

will make health care much better (10.9%)
or somewhat better (44.5%) compared with
those who thought it will make health care
somewhat worse (4.3%) or much worse
(1.9%). Nineteen percent of respondents
indicated they did not know.1
Compared with respondents who shared
views about potential AI implications
for health care, more respondents who
answered with “don’t know” deemed it “very
important to be told when AI played a small
role in their diagnosis or treatment (59.7%
vs 42.3%) and were very uncomfortable with
receiving an AI diagnosis that was accurate
98% of the time but could not be explained
(26.7% vs 18.8%).”1
Comfort level with AI varied by clinical
application. For example, 55% of respondents were either very or somewhat comfortable with AI reading chest radiographs, but

From the pages of

that number dropped to 31.2% when the task
was making a cancer diagnosis.1
Most respondents were concerned about
misdiagnosis (91.5%), privacy breaches
(70.8%), less time with clinicians (69.6%),
and higher costs (68.4%), and respondents
who identified as racial or ethnic minorities
ranked these issues higher than White
respondents.1
The researchers recommended that
clinicians, policy makers, and developers
be aware of patient views regarding AI and
noted that education may be necessary for
patients on how AI is being incorporated into
care and the extent to which clinicians rely
on AI to assist with decision-making.
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Behind the Science:
Behind the Future of Ophthalmology
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Wellbeing Checkup: Ergonomics
Inder Paul Singh, MD, shares a few simple hacks that
physicians can use in their daily practice to foster better
ergonomics.
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Therapy options based on DED severity
A plethora of treatments are available when patients are assessed at disease onset

Dry eye disease (DED) affects approximately
1.5 billion people worldwide and is the most
common disorder of the ocular surface.1 But it
doesn’t have to be debilitating, especially for
patients who wear contact lenses.
The condition remains somewhat
underdiagnosed—even as more patients are
wearing lenses— and symptoms range essentially limitless, due to patients believing the
symptoms they experience are normal and
therefore do not report them to their eye
care practitioner.2
Redness, burning, and gritty sensations are
all common among patients with DED, as well
as sensitivity to light, blurred vision, and the
accumulation of water and/or mucus in the

eye. These symptoms are often most severe in
those who wear contact lenses and can cause
persistent irritation, pain, and decreased
quality of life.
Characterized by a loss of homeostasis of
the eye’s tear film and what some researchers
have described as “a vicious cycle of corneal
epithelial damage and inflammation,”3 DED is
exacerbated by the amount of time that many
adults spend looking at screens. According
to a 2018 Nielsen report, screen time has
increased to more than 11 hours per day for
the average American adult.4
In addition, the ongoing COVID-19
pandemic has put its stamp on DED by complicating underlying disease among patients
who frequently wear face masks. When
one’s breath travels upward toward the eyes

Screen time has
increased to more than
11 hours per day for
the average American
adult, according to a
2018 Nielsen report.
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during masking, premature evaporation of
tears can occur.
The pandemic has also led to more
patients opting to wear contact lenses
because their glasses fog when wearing
masks, perhaps increasing current estimates by the CDC that 45 million individuals in the US wear contact lenses regularly.5
These patients are, therefore, also more
susceptible to lens intolerance—yet another
adverse effect of DED.
Despite these troubling trends, today’s eye
care practitioners have options for treating
DED at various levels of severity when patients
are appropriately assessed at disease onset.
Determining DED severity
The most common cause of dry eye in
patients is meibomian gland dysfunction
(MGD), which is typically treated with lid
margin hygiene, the removal of the meibomian gland obstruction, and the reduction
or elimination of inflammation.
The Tear Film and Ocular Surface Society
(TFOS) defines DED based on 4 levels of disease severity.6
In the more severe forms, patients experience
constant, disabling discomfort with accompanying symptoms such as marked conjunctival
staining, severe punctate erosions, filamentary keratitis, corneal ulceration, trichiasis,
keratinization, and symblepharon.
DED is also a leading cause of lens intolerance among patients who wear contacts, with
symptoms typically including blurred vision,
eye discomfort and irritation, eye fatigue, and
the sensation of a foreign body in the eye.
To successfully prescribe contact lenses
for patients living with DED, physicians must
be able to optimize the ocular surface to promote lens tolerance. If the ocular surface is
compromised or the tear film is inadequate,
contact lenses as a foreign body could exacerbate signs and symptoms.

Antonioguillem @Adobe Stock
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Industry Insights
C. Randall Harrell, MD
Founder, chairman, and CEO of Regenerative
Processing Plant, LLC
NOT THAT LONG AGO, many doctors viewed the field of regenerative
medicine more as science fiction than actual science. And most
ophthalmologists did not want to treat patients who were experiencing dry eye because effective treatment options were not easy
to come by.
Today, these sentiments have changed dramatically. Regenerative
medicine has become a fundamental approach to many aspects of
healing the human body, up to and including the eye.
Regenerative biologics have become a subcategory within the
field of regenerative medicine, and the use of biologics has proven
especially effective in treating the signs and symptoms of dry eye
disease (DED). It is also becoming increasingly common for group
practices to not only offer dedicated DED clinics, but to employ
specialists within the group who focus on DED care.

occur in any part of the body, including the cornea. And that’s
where Regener-Eyes comes in.

A novel treatment for DED

With dry eye, you want to improve the corneal surface to address
the core problem. If the cornea is not in a healthy state, it causes
many issues for patients and the doctors who are treating them.
Regener-Eyes is the first to use the term meibomian gland
regeneration. It is also the first available eye drop that’s placed on
the corneal surface and that can improve damaged corneal surface. Optimal outcomes have also been seen when using RegenerEyes for any conditions related to chronic inflammation, such as
diabetes, Sjögren syndrome, Stevens-Johnson syndrome, and other
autoimmune diseases.
If you can get the immune system back to homeostasis where it
wants to be, that’s when improvement
actually occurs.
As eye care practitioners, we’ve earned our reputation for treating the “worst of the worst” conditions. But at the same time, if
you don’t treat the mild cases properly, they can develop into more
severe problems.
Just like with any type of wound care, it is always preferable to
introduce an effective treatment as early as possible because the
ongoing goal can then be preventitive—to avoid more moderate
and severe disease.
A sophisticated approach must be taken to treat DED because
patients today are more sophisticated and expect better options
than a warm compress. Most individuals want the best results possible with the least risk of adverse effects.

Biological vs pharmacological

The body heals similarly throughout, with certain variations. The
main difference between biologics and drugs is that drugs usually
are a small molecule chemical that’s not natural for the body and
has a likelihood for adverse events.
If you want to heal the body, you must provide the body with the
right ingredients to heal itself.
Regenerative biologics allow you to replace natural body elements that are already there through regeneration. You don’t have
that opportunity with drugs, or with radiation or surgery, for that
matter. The essence of the field of regenerative medicine is this:
stimulate the cells to heal themselves and get better outcomes
with fewer adverse effects.
When we follow the science, we see that wound healing can

Treatment options for DED
The goal should be to reduce inflammation,
restore stability to the ocular surface and the
homeostasis of the tear film, and relieve any
obstruction related to MGD.
General treatment algorithms are available from the TFOS,7 the Cornea External
Disease and Refractive Society,8 and the
American Society of Cataract and Refractive
Surgery.9 Depending on severity level, the
following modalities and products are also
recommended for the care of DED and can

OPTOMETRYTIMES.COM

be utilized collaboratively, depending on the
patient’s response to treatment.
» Regener-Eyes Professional Strength
(Regenerative Processing Plant, LLC): This novel

keratitis. It is also very effective in patients with
Sjögren syndrome and those with numerous
ocular surface issues resulting from surgery.
These drops can also be useful in patients

biological treatment is preservative free and

with DED who have not responded to traditional

uses the company’s d-MAPPS (derived multiple

therapies to assist in improving comfort and

allogeneic proteins paracrine signaling) platform

preventing disease progression. It is a versatile

technology to stimulate stem cell communica-

product that can be used in patients who wear

tion without cell contact. It is becoming more

contact or scleral lenses, is quick acting, and

commonly prescribed as a maintenance therapy

can serve as a primer for other treatments.

for mild to moderate or severe DED, particularly
with corneal findings such as punctate epithelial
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Additionally, it is a go-to product for patients
Continued on PAGE 15
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When patients rely on artificial tears alone, inflammation may persist.
Xiidra can disrupt the chronic inflammatory cycle in dry eye disease.*
It can provide lasting symptom relief in as little as 2 weeks.1-5†
*Xiidra blocks LFA-1 on T cells from binding with ICAM-1 that may be overexpressed on the ocular surface in dry eye disease and
may prevent formation of an immunologic synapse which, based on in vitro studies, may inhibit T-cell activation, migration of
activated T cells to the ocular surface, and reduce cytokine release. The exact mechanism of action of Xiidra in DED is not
known.1,2,5
†
The safety and efficacy of Xiidra were assessed in four 12-week, randomized, multicenter, double-masked, vehicle controlled
studies (N=2133). Patients were dosed twice daily. The mean age was 59 years (range, 19-97 years). The majority of patients
were female (76%). Use of artificial tears was not allowed during the studies. The study end points included assessment of signs
(based on Inferior fluorescein Corneal Staining Score [ICSS] on a scale of 0 to 4) and symptoms (based on patient-reported EDS
on a visual analogue scale of 0 to 100). Effects on symptoms of dry eye disease: a larger reduction in EDS favoring Xiidra was
observed in all studies at day 42 and day 84. Xiidra reduced symptoms of eye dryness at 2 weeks (based on EDS) compared to
vehicle in 2 out of 4 clinical trials. Effects on signs of dry eye disease: at day 84, a larger reduction in ICSS favoring Xiidra was
observed in 3 out of the 4 studies.1

Indication

Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the treatment of signs and symptoms of dry eye disease (DED).

Important Safety Information

• Xiidra is contraindicated in patients with known hypersensitivity to lifitegrast or to any of the other ingredients.
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Novartis Pharmaceuticals Corporation
East Hanover, New Jersey 07936-1080
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KEN JEONG,
REAL DRY EYE PATIENT.

Dry eyes deserve a change

Important Safety Information (cont)

• In clinical trials, the most common adverse reactions reported in 5-25% of patients were instillation site irritation,
dysgeusia and reduced visual acuity. Other adverse reactions reported in 1% to 5% of the patients were blurred vision,
conjunctival hyperemia, eye irritation, headache, increased lacrimation, eye discharge, eye discomfort,
eye pruritus and sinusitis.
• To avoid the potential for eye injury or contamination of the solution, patients should not touch the tip of the
single-use container to their eye or to any surface.
• Contact lenses should be removed prior to the administration of Xiidra and may be reinserted 15 minutes
following administration.
• Safety and efficacy in pediatric patients below the age of 17 years have not been established.
For additional safety information about XIIDRA®, please refer to the brief summary of Full Prescribing
Information on adjacent page.
References: 1. Xiidra [package insert]. East Hanover, NJ: Novartis Pharmaceuticals Corp; June 2020. 2. Bron AJ, de Paiva CS, Chauhan SK, et al.
TFOS DEWS II Pathophysiology Report. Ocul Surf. 2017;15(3):438-510. 3. US Food and Drug Administration. Code of Federal Regulations, Title 21,
Volume 5 (21CFR349). Accessed May 25, 2021. https:/www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=349&showFR=1
4. Jones L, Downie LE, Korb D, et al. TFOS DEWS II Management and Therapy Report. Ocul Surf. 2017;15(3):575-628. 5. Pflugfelder SC, Stern M,
Zhang S, Shojaei A. LFA-1/ICAM-1 interaction as a therapeutic target in dry eye disease. J Ocul Pharmacol Ther. 2017;33(1):5-12.
XIIDRA, the XIIDRA logo and ii are registered trademarks of Novartis AG.
© 2021 Novartis
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XIIDRA® (lifitegrast ophthalmic solution), for topical ophthalmic use
Initial U.S. Approval: 2016
BRIEF SUMMARY: Please see package insert for full prescribing information.
1 INDICATIONS AND USAGE
Xiidra® (lifitegrast ophthalmic solution) 5% is indicated for the treatment of
the signs and symptoms of dry eye disease (DED).
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)].
6 ADVERSE REACTIONS
The following serious adverse reactions are described elsewhere in the labeling:
• Hypersensitivity [see Contraindications (4)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in 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 five clinical trials of DED conducted with lifitegrast ophthalmic solution,
1401 patients received at least one dose of lifitegrast (1287 of which
received lifitegrast 5%). The majority of patients (84%) had less than or
equal to 3 months of treatment exposure. One hundred-seventy patients
were exposed to lifitegrast for approximately 12 months. The majority of the
treated patients were female (77%). The most common adverse reactions
reported in 5%-25% of patients were instillation-site irritation, dysgeusia,
and reduced visual acuity.
Other adverse reactions reported in 1%-5% of the patients were blurred
vision, conjunctival hyperemia, eye irritation, headache, increased lacrimation,
eye discharge, eye discomfort, eye pruritus, and sinusitis.
6.2 Postmarketing Experience
The following adverse reactions have been identified during post-approval
use of Xiidra. Because these reactions are reported voluntarily from a population of uncertain size, it is not always possible to reliably estimate their
frequency or establish a causal relationship to drug exposure.
Rare serious cases of hypersensitivity, including anaphylactic reaction,
bronchospasm, respiratory distress, pharyngeal edema, swollen tongue,
urticaria, allergic conjunctivitis, dyspnea, angioedema, and allergic dermatitis
have been reported. Eye swelling and rash have also been reported [see
Contraindications (4)].
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on Xiidra use in pregnant women to inform any
drug-associated risks. Intravenous (IV) administration of lifitegrast to pregnant
rats, from premating through gestation day 17, did not produce teratogenicity
at clinically relevant systemic exposures. Intravenous administration of
lifitegrast to pregnant rabbits during organogenesis produced an increased

incidence of omphalocele at the lowest dose tested, 3 mg/kg/day (400-fold
the human plasma exposure at the recommended human ophthalmic dose
[RHOD], based on the area under the curve [AUC] level). Since human
systemic exposure to lifitegrast following ocular administration of Xiidra at
the RHOD is low, the applicability of animal findings to the risk of Xiidra use
in humans during pregnancy is unclear [see Clinical Pharmacology (12.3)
in the full prescribing information].
Data
Animal Data
Lifitegrast administered daily by IV injection to rats, from premating through
gestation day 17, caused an increase in mean pre-implantation loss and an
increased incidence of several minor skeletal anomalies at 30 mg/kg/day,
representing 5,400-fold the human plasma exposure at the RHOD of Xiidra,
based on AUC. No teratogenicity was observed in the rat at 10 mg/kg/day
(460-fold the human plasma exposure at the RHOD, based on AUC). In the
rabbit, an increased incidence of omphalocele was observed at the lowest
dose tested, 3 mg/kg/day (400-fold the human plasma exposure at the
RHOD, based on AUC), when administered by IV injection daily from gestation
days 7 through 19. A fetal no observed adverse effect level (NOAEL) was not
identified in the rabbit.
8.2 Lactation
Risk Summary
There are no data on the presence of lifitegrast in human milk, the effects
on the breastfed infant, or the effects on milk production. However, systemic
exposure to lifitegrast from ocular administration is low [see Clinical Pharmacology (12.3) in the full prescribing information]. The developmental and
health benefits of breastfeeding should be considered, along with the
mother’s clinical need for Xiidra and any potential adverse effects on the
breastfed child from Xiidra.
8.4 Pediatric Use
Safety and efficacy in pediatric patients below the age of 17 years have not
been established.
8.5 Geriatric Use
No overall differences in safety or effectiveness have been observed between
elderly and younger adult patients.
Distributed by:
Novartis Pharmaceuticals Corporation
One Health Plaza
East Hanover, NJ 07936
T2020-87
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Continued from PAGE 11
who are experiencing significant DED discomfort. The drops are also more convenient than
autologous serum eye drops.

» Regener-Eyes Lite (Regenerative Processing
Plant, LLC): This product is typically reserved
for patients experiencing more mild or moderate cases of DED. It has also proven effective
when used in conjunction with the RegenerEyes Professional Strength version. For
instance, patients can be prescribed to take the
professional strength drops in the morning and

1.5

BILLION

THE NUMBER OF INDIVIDUALS
AFFECTED BY DRY EYE DISEASE
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evening and to work in the lite drops during the

1. Brissette A. What is dry eye disease? NewYork Presbyterian: Health
Matters. Accessed April 29, 2022. https://healthmatters.nyp.org/whatis-dry-eye-disease/

day as needed.

» Immunomodulators such as Cequa (Sun
Ophthalmics), Restasis (Allergan), and Xiidra
(Novartis)

» Eysuvis (loteprednol etabonate ophthalmic
suspension) 0.25%: This is the first and only
FDA-approved, short-term (up to 2 weeks) prescription treatment for the signs and symptoms
of DED. It is also a great modality for flare-ups.
It received FDA approval in 2021.

» Preservative-free artificial tears and omega-3
supplementation; autologous serum tears

» Tyrvaya (Oyster Point Pharma, Inc): a varenicline nasal spray solution that increases natural
tear production and is the most recent FDAapproved therapy for DED

» LipiFlow Thermal Pulsation System (Johnson
& Johnson Vision Care, Inc): a thermal pulsation system that simultaneously delivers heat
to the inner eyelid and pressure to the outer
eyelid

» Systane iLux (Alcon): an in-office treatment
that utilizes LED-based heat to warm the inner
and outer surfaces of the eyelids to melt away
waxy secretions within the meibomian glands

» TearCare System (Sight Sciences, Inc): wearable eyelid technology that provides targeted,
adjustable thermal energy to the meibomian
glands and a personalized experience via its
software-controlled operating system

» BlephEx (Alcon): an in-office procedure that
removes excess bacteria and toxins that live
along the lash margin and contribute to DED

» OptiLight (Lumenis Ltd): a noninvasive treatment that is the first and only FDA-approved
intense pulsed-light treatment for DED

» Avenova Lubricant Eye Drops (NovaBay
Pharmaceuticals, Inc)
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decreasing inflammation. Still other modalities are aimed at helping to protect, restore,
and heal the ocular surface, such as scleral
lenses and biological eye drops.
In evaporative DED, restoring normal
evaporation can be accomplished through lid
health and hygiene, such as warm compresses and artificial tears with lipid components.
These treatments indirectly reduce inflammation and reduce signs and symptoms of
dry eye.

Practice pearls
Scleral lenses are also an effective treatment
approach, especially when utilized as a combination therapy. The tear film reservoir is
typically a preservative-free saline between
the eye and the lens that can be modified as
a “cocktail” for DED when a preservative-free
saline, artificial tears, serum tears, or
Regener-Eyes is mixed with the fluid within
the lens. This is a benefit that is not available
with any other type of contact lens.
Regarding regular contact lenses,
Regener-Eyes is most effective when used
approximately 10 minutes prior to applying
and approximately 10 minutes after removing lenses.
When steroids are prescribed for more
quick-acting relief, Regener-Eyes is effective
as a transition due to its ability to lubricate
the eye and reduce inflammation. Steroids
can work well for patients who are experiencing mild to moderate dry eye, but severe
conditions require modalities that offer
more long-term benefits.
It is important to determine the underlying condition of the dryness—aqueous deficient versus evaporative, or perhaps mixed.
The goal of treatment in aqueous-deficient
DED is to improve tear volume, whereas the
goal in evaporative DED is to improve the
tear quality.
Both quality and quantity are important to
have an adequate tear film. In aqueousdeficient DED, many treatments are aimed at
increasing volume, such as punctal plugs and
artificial tears, whereas others are aimed at
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Viewing ptosis through
a biopsychosocial lens
Low-lying lids have potential effect on visual quality and patients’ self-esteem
Special to Optometry Times®

It is well understood that ptosis, or lowlying lids, can interfere with patients’ field
of vision; however, not as obvious are other
visual implications that include inducing
irregular astigmatism, higher-order aberrations, and a loss of contrast sensitivity.
Still, those factors represent only the physiologic consequences of ptosis. But what about
its impact on the individual behind the eyes?
Background
Acquired blepharoptosis—ptosis—is a condition characterized by a low-lying upper eyelid
margin when the eye is in primary gaze.1 The
condition is common and affects millions of
individuals worldwide, with one study finding
that the prevalence among adults older than
50 years was approximately 11.5%.2,3
Ptosis has visual consequences as well as
important psychosocial ramifications, causing
patients to feel self-conscious about their
appearance.4,5 But with surgery as the standard treatment, many of us refer out more
severe cases and often give little thought to
identifying mild, asymptomatic ptosis.
Yet according to market research, of 10,000
women surveyed, 60% self-identified as
having low-lying lids.6 Even more powerful,
80% of them wished that their doctor had
discussed the issue with them.
There is a clear disconnect.
In 2020, the FDA approved the novel
oxymetazoline hydrochloride ophthalmic
solution 0.1% (Upneeq; RVL Pharmaceuticals,
Inc) as a safe, convenient, and effective
once-a-day drop. The agent is a direct-acting
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α-adrenergic receptor agonist that, when
administered to the eye, is believed to
selectively target the Müller muscle
and elevate the upper eyelid. Approval
was based on two 6-week, randomized,
double-masked, placebo-controlled phase
3 efficacy studies of 304 patients that found
oxymetazoline hydrochloride was associated
with significant improvements compared
with placebo in primary superior visual field
and eyelid lift.7
The agent’s availability requires us to shift
our thinking about managing ptosis. To provide total eye care, we must look for low-lying
lids, ask questions, listen to answers, and
most importantly, consider the whole patient.
Biopsychosocial disease model
In 1977, psychiatrist George Engel established
the biopsychosocial model of clinical care.8 He
believed that to properly respond to patients’
suffering—and to give them a sense of being
understood—clinicians must consider the biological, psychological, and social dimensions
of illness.
Many disease states can be viewed through
this lens. With cardiovascular disease, for
example, there is the biology of heart disease,
but there is also the psychological aspect—such
as stress and anxiety—that plays a role, along
with social factors such as diet and exercise.
How does this biopsychosocial model apply
to ptosis?
First, there is the condition’s biology,
including its anatomy and physiology, as well
as how it affects quality of vision. It is well
established that ptosis decreases the visual
field, yet it is critical that we expand this
thinking and consider how else a low-lying lid
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resting on the cornea affects vision. For example, it is not uncommon for patients with
20/20 visual acuity to complain of blur, yet
how often do we think of the lid as the cause?
In addition to visual-field loss, ptosis can
induce irregular astigmatism, cause a loss of
contrast sensitivity, and create higher-order
aberrations.9,10 On corneal topography, we can
see evidence that a low-lying lid creates irregular astigmatism by looking carefully before
and after the lid is lifted.
Snellen visual acuity in the office is a limited
measure of visual quality and does not account
for contrast sensitivity, although it an important part of vision. A low-lying lid that bisects
the pupil causes decreased retinal luminance
that leads to contrast sensitivity loss.
Finally, ptosis can cause higher-order
aberrations. Although we may not check
them, we know their existence matters—with
innovations in LASIK over the past 3 decades
devoted to their reduction to improve results.
Data suggest that a low-lying lid induces higer
-order aberrations, thereby affecting the
quality of vision.
Psychosocial considerations
We cannot overlook the psychosocial consequences of ptosis, a condition that exists on a
spectrum of mild to severe.
Certainly those in the severe category are
affected, yet patients with mild ptosis also can
suffer both interpersonal and intrapersonal
consequences. They might feel less confident
in their jobs or in their relationships and
experience anxiety and psychosocial distress.
For me, however, the best proof that ptosis
doesn’t have to be severe to impact people’s
Continued on PAGE 18
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impressions of themselves is that most of my
patients who ask about oxymetazoline hydrochloride do not have significant ptosis. They
may even be considered “normal” by many,
and that is the point—for a large number of
individuals, “normal” is the problem.
Increasingly, I am encountering patients
without ptosis who recognize the psychosocial
value to a lifted, alert, well-rested, “long
weekend” look, even in the absence of profound ptosis.
In a study where subjects were asked to
rate headshots from a dating site with no
other information, those with ptosis were
consistently considered less attractive, less
likeable, and less successful simply because
they had a sleepy-appearing eyelid.11 Facial
symmetry is a constant feature of beauty
across cultures and time, validating the
important psychosocial aspect of the appearance of the eyes.
Having the conversation
The struggle then becomes: How do I have
this conversation in the office? Maybe we
believe that because we manage serious and
potentially blinding conditions, we do not
have time to talk about ptosis.
Perhaps we are just not comfortable discussing patients’ appearances.
If patients present with chief complaints
of ptosis, then of course the communication
is easy. But many times, patients do not know
the word ptosis, so they often use adjectives
instead—saying their eyes look “sleepy” or
“heavy,” making them appear bored.
They might even say they have a lazy eye or
one eye looks smaller than the other. We have
to be on the lookout for patients describing
ptosis inappropriately.
In my mind, in the absence of serious
causes of ptosis, any patient who initiates a
conversation about ptosis should leave the
office with a prescription for oxymetazoline
hydrochloride. Other patients who may
be interested are those who have a history
of onabotulinumtoxinA injection (Botox;
Allergan) or premium intraocular lenses or
have used bimatoprost ophthalmic solution
0.03% (Latisse; Allergan), brimonidine tartrate ophthalmic solution 0.025% (Lumify;
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Bausch + Lomb), lash extensions, or colored
contacts. These are clues that patients want to
have a conversation about ptosis.
The real concern is what to say to patients
who have ptosis and are asymptomatic. This
is where many may inappropriately apply the
adage: If it ain’t broke, don’t fix it.
Yet, we believe in improvement, and we
are in an era of proactive—not reactive—care.
We don’t wait for problems. Additionally, as
eye care providers (ECPs), we frequently bring
up conditions that patients don’t complain
about, like glaucoma.

60

%

of women
self-identify as
having low-lying lids,
according to market
research

Some may protest, “But that’s different;
glaucoma is a blinding condition.” Blindness,
however, is not the standard of care by which
we start to care, and there are many good
reasons why we should want to bring up conditions that patients aren’t complaining about.
We want to initiate this conversation about
ptosis without making the patients feel badly
about themselves. My approach is to say,
“You’ve done a great job of taking care of the
inside of your eye. Do you have any concerns
about the outside?” Then I listen.
If they have identified anything about the
appearance of their eyes that bothers them,
they will be receptive to learning about ptosis
and oxymetazoline hydrochloride.
Occasionally, patients will say they have no
concerns. In that case, I let them know that,
as their doctor, I like to keep patients updated
about the latest innovations in eye care. I will
tell them that there is a new FDA-approved
eye drop for ptosis management that gives an
alert, well-rested, long-weekend look—a lift
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without surgery. If they say nothing, I move
on. If interested, I give them a sample. The
conversation doesn’t have to be difficult.
Conclusion
Ptosis is very common. Many patients are
aware of the condition and wish their ECP
would discuss it with them. Yet, ironically,
most doctors are missing ptosis because they
are not looking for it. This condition affects
biology, with implications for visual function.
It also affects patients’ psychosocial health.
We, as ECPs, need to do a better job of identifying ptosis. We need to remember the person behind the eyes, and we need to consider
the value of lifting the lids the next time we
see the 20/20 patient complaining of blur.
REFERENCES

1. Finsterer J. Ptosis: causes, presentation, and management. Aesthetic
Plast Surg. 2003;27(3):193-204. doi:10.1007/s00266-003-0127-5
2. Sridharan GV, Tallis RC, Leatherbarrow B, Forman WM. A community
survey of ptosis of the eyelid and pupil size of elderly people. Age
Ageing. 1995;24(1):21-24. doi:10.1093/ageing/24.1.21
3. Kim MH, Cho J, Zhao D, et al. Prevalence and associated factors
of blepharoptosis in Korean adult population: The Korea National
Health and Nutrition Examination Survey 2008-2011. Eye (London)
2017;31(6):940-946. doi:10.1038/eye.2017.43
4. Cahill KV, Burns JA, Weber PA. The effect of blepharoptosis on
the field of vision. Ophthal Plast Reconstr Surg. 1987;3(3):121-125.
doi:10.1097/00002341-198703030-00001
5. Richards, HS, Jenkinson E, Rumsey N, et al. The psychological wellbeing and appearance concerns of patients presenting with ptosis. Eye
(Lond). 2014;28(3):296-302. doi:10.1038/eye.2013.264
6. RVL market research. Real Self Survey 2019: Jan. 1, 2019–Oct. 31, 2019.
7. Osmotica Pharmaceuticals plc receives FDA approval for Upneeq
(oxymetazoline hydrochloride ophthalmic solution), 0.1% for acquired
blepharoptosis (droopy eyelid) in adults. News release. Osmotica
Pharmaceuticals plc. July 9, 2020. Accessed March 1, 2022. https://
ir.osmotica.com/news-releases/news-release-details/osmoticapharmaceuticals-plc-receives-fda-approval-upneeqtm
8. Engel GL. The need for a new medical model: a challenge
for biomedicine. Science. 1977;196(4286):129-136. doi:10.1126/
science.847460
9. Kumar DA, Agarwal Ms A, Prakash G, Boptm NV, Packiyalakshmi S,
Agarwal A. Effect of unilateral congenital ptosis on ocular higher order
aberrations in children. Med Hypothesis Discov Innov Ophthalmol.
2013;2(3):86-91.
10. Shen J, Cui H, Tang X, Zhu M, Han W. Optical quality assessment
in patients with unilateral congenital ptosis: a matched case-control
study. Journal of Ophthalmology. Published online November 17, 2020.
doi:10.1155/2020/2653250
11. Bullock JD, Warwar RE, Bienenfeld DG, Marciniszyn SL, Markert RJ.
Psychosocial implications of blepharoptosis and dermatochalasis. Trans
Am Ophthalmol Soc. 2001;99:65-71; discussion 71-72.

Richard A. Adler, MD, FACS,
is in private practice at Belcara Health in Baltimore,
Maryland, and is an assistant
professor of ophthalmology at
Wilmer Eye Institute at Johns
Hopkins Medicine. Financial
disclosure: speaker and consultant
for RVL.
dradler@belcarahealth.com

PRACTICAL CHAIRSIDE ADVICE

RETINA

Advances in management of dry AMD
Early diagnosis and intervention are crucial when managing this patient base
By Pinakin G. Davey, OD, PhD, FAAO

The road from research to clinical care is
a long one for various reasons and is not
entirely unjustified. Amid the urging of
progress and “new science,” one should
remain vigilant in assuring that no harm is
caused to the patients we serve.
To this accord, the AREDS trials1 have been
a game changer in the management of atrophic age-related macular degeneration (dry
AMD). They have given us evidence-based
guidance on when and how to manage and
prevent progression of the disease.
This article will address 2 facets of dry AMD
management—early diagnosis and early intervention—with a focus on color vision, macular
pigment optical density (MPOD) measurement, and carotenoid vitamin therapy.
Like many other chronic diseases, dry AMD
suffers from the issues related to early diagnosis. The drusen that are so hallmark to dry
AMD are also seen in individuals that do not
have, or at least do not yet have, dry AMD.
How does one go about determining when
the changes in retina are “normal” agerelated changes or the onset of early dry
AMD? The AREDS simplified grading scale2

How does one go
about determining
when the changes in
retina are “normal”
age-related changes
or the onset of early
dry AMD?
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for AMD is a good start, and the Beckman
classification system3 improves upon the
AREDS simple classification system.
In early stages of the disease, AMD does
not show overt changes in visual function
like visual acuity changes. But if more challenging tasks are presented, such as visual
function in dim illumination, one indeed
shows decline.
When a patient presents with a challenge
in diagnosis or if the eye care provider
(ECP) would like to detect progression of the
disease, the ECP could utilize extended color
vision testing.

blue, or green color that a patient is asked
to recognize and report. This isolates and
allows testing of the individual cone systems
integrity while assuring that the other cone
types are suppressed.
This longitudinal study of visual function
in dry AMD showed that the Rabin Cone
Contrast Test was able to detect changes in
color vision due to progression of dry AMD
within a 12-month period.5 These results
highlight the fact that detection of progression in short duration allows the possibility
for early intervention and prevention of
progressive vision loss.

Functional testing and dry AMD
Doctors have used screening color vision
tests such as red-cap tests, the Ishihara test,
and the D-15 color blindness test very successfully, and they indeed have their place
in our clinics. However, when investigating
early visual disfunction, one may need quantifying threshold strategies.
The cone-contrast threshold test is helpful
as an early-detection strategy of various
diseases. The use and benefits of color vision
testing in early detection of disease and its
progression is not a new concept.
Numerous diseases, such as diabetes,
cause changes to color vision prior to the
onset of retinopathy.4 Researchers from the
Duke University School of Medicine have
used a variety of visual function tests and
structural measurements to identify progression in early AMD and intermediate-stage
AMD.5 The overarching goal was to detect
progression in AMD in a short period of time
and to identify useful end points for future
clinical trials.
The researchers utilized the Rabin Cone
Contrast Test (Innova Systems) to isolate the
3 cone types and to determine conecontrast thresholds. This device uses precise
calibration as well as letter optotypes in red,

Measuring macular pigment
may be key to appropriate care
One does not expect a general physician or
endocrinologist to manage diabetes without
blood glucose measurements or hemoglobin
A1c values. Yet ECPs often manage dry AMD
without knowing baseline MPOD values. It is
true that low MPOD does not mean a patient
has AMD, but a lower MPOD is a known
alterable risk factor of AMD. It is postulated
that early and intermediate stages of maculopathy are predominated by oxidative stress
and low-grade inflammatory activation in
aging retinae.6,7
It is not surprising, then, that patients
with dry AMD benefit from treatment using
antioxidant therapy.
The MPOD that is made up of carotenoids
is known to vary among various ethnicities,8
and its level depends upon the dietary intake
of carotenoids—as they cannot be synthesized
in the human body.9,10 The supplementation
of carotenoid vitamin therapy has indeed
shown benefits in dry AMD; however, these
benefits are not universal.1
There could be a number of reasons for
the difference in benefits observed—for
example, the amount of damage to the retina
or bioavailability of these supplements.
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Given that the eye is the end organ that
needs to benefit from these supplements, the
levels of MPOD at the fovea must increase
with these therapies.
The current clinical gold standard in
measuring MPOD is a heterochromatic flicker photometry, which is a psychophysical
test.9,11 The measurement of MPOD clinically
at baseline and during clinical follow-up
allows assessment of patient adherence with
taking the nutritional supplements, assuring that the nutritional supplements are
bioavailable and that carotenoids are indeed
reaching end organs.
The AREDS trials1 unfortunately did not
measure MPOD. This may be due to the difficulty and inability to obtain reliable measurements in advanced stages of dry AMD, which
is accompanied by less-than-optimal visual
acuity. The measurement of MPOD in poor
test takers and individuals with suboptimal
visual acuity may be addressed by objective
techniques of measurement of MPOD, which
do not depend on or require too much subjective input.
Various objective measures used in
research laboratories could provide a quick
and reliable measure of MPOD. These
include dual-wavelength autofluorescence
techniques,12 resonance Raman imaging,13 and macular pigment reflectometry
(MPR).11,14 MPR can provide not only a repeatable MPOD, but also lutein and zeaxanthin
optical density values.11,14
MPOD values measured using the MPR
technique closely match heterochromatic
flicker photometry.11
Measurement of a patient’s lutein and
zeaxanthin optical density in vivo in a
30-second period offers significant clinical
advantages when applied to individualized
or personalized medicine. This could help
answer various fundamental questions and
enhance our understanding of both physiological and pathological states.
When personalized medicine becomes
reality, supplementing with carotenoid
vitamin therapies that are needed by a
patient—rather than the standard “one size
fits all” approach—may in fact lead to better
clinical outcomes.
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Does carotenoid vitamin therapy
only help intermediate-stage AMD?
The AREDS trials showed that supplementation with carotenoid vitamin therapy
prevented progression from intermediate to
advanced stages of AMD. Further, the AREDS2
trial1 (NCT00345176) showed that carotenoid
supplementation with lutein and zeaxanthin
indeed favored this treatment, particularly in
those who had low serum levels at baseline.
It’s fair to ask if carotenoid vitamin therapy
also benefits other stages of AMD, and it is
equally important to ask what other benefits
of carotenoid vitamin therapy can be seen in
patients with dry AMD.
It would be ideal if additional large-scale
trials like AREDS provide all the answers
for early diagnosis, prognostics, and new
treatments when they become available. This
aspiration may be impractical for all scientific
questions, however. When such large trials
are not available, doctors will need to evaluate
all tiers of evidence available to derive clinical
guidelines for disease states.
Numerous reports have shown clinical
benefits by raising the levels of xanthophylls
in the retina through dietary supplementation. Thus, adjunctive carotenoid vitamin
therapy may offer enhanced neuroprotection
by augmenting MPOD and subsequently preventing further injury.15,16
Higher levels of MPOD are thought to
preserve retinal tissue, specifically the layers
containing photoreceptors in the fovea,
through 2 primary mechanisms: by serving as
an innate optical filter against blue light and
as a protective antioxidant by neutralizing
free radicals and reducing consequent oxidative injury.15,16
A recent systematic review of carotenoids
in the management of AMD showed that at
least 20 epidemiological studies and 35 randomized controlled trials (RCTs) have evaluated this topic.16 These studies evaluated various
facets of the topic: supplementation and
increase in serum carotenoids, MPOD, and
changes in visual function. Whereas improvements in best-corrected visual acuity were
seen in 6 out of 18 trials, remarkable benefits
in contrast sensitivity were demonstrated in
10 out of 15 RCTS.16
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It’s fair to ask if carotenoid
vitamin therapy also benefits
other stages of AMD, and it is
equally important to ask what
other benefits of carotenoid
vitamin therapy can be seen
in patients with dry AMD.
Improvements were also seen in glare
disability, photostress recovery time, and
multifocal electroretinogram results.16 Thus, it
was concluded that consistent evidence from
large-scale epidemiology studies and several
RCTs substantiate the synergic neuroprotective benefits afforded by carotenoid vitamin
therapy in eyes with any stage of AMD.16
It is important to note that these visual
benefits may be decreased in late-stage AMD
compared with early- or intermediate-stage
AMD.16,17 A dose-response relationship with
a stronger effect, greater serum carotenoids,
and MPOD levels is seen with supplementation of a higher dose of carotenoids.18
In a recent RCT,19 6-month supplementation of carotenoid vitamin therapy with a
greater amount of ocular carotenoids (28 mg)
and omega-3 fatty acids (675 docosahexaenoic
acid and 230 eicosapentaenoic acid) provided
superior performance when compared with
AREDS2 formulation softgels (12 mg). This not
only provided greater serum carotenoid levels, but also led to significant improvements
in measured contrast sensitivity in patients
at risk for AMD. Such results indicate that
quicker and greater visual benefits can be
seen if patients supplement with a larger dose
of ocular xanthophylls.
Conclusions
Roughly 1 in 8 individuals 60 years or older
is suffering from AMD, so it is fair to say that
AMD deserves our special attention. It was
long believed that in the chronic disease of
dry AMD, not much occurs or is needed until
much later in the disease state. We can now
confidently say that is not true.
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With advancements in clinical
testing, such as the Rabin Cone
Contrast Test, we can detect this
disease easily. With devices that
can measure MPOD, we can better
manage the disease and monitor
its progression. The objective
technology of MPR is to measure
MPOD, and individual carotenoid
optical density shows promise in
personalized medicine.
Additionally, there are sufficient data from various RCTs to
recommend carotenoid vitamin
supplementation at all stages of
AMD, which may prevent its progression and definitely provides
improvement in vision. And who
does not like improved vision?
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OCT-A evaluation uncovers significant
retinal findings in patient with leukemia
Case report and imaging technology details a retinal hemorrhage
A 42-year-old man was referred for consultation after being discharged from the hospital
for leukemia treatment. The patient’s main
complaint was central “blur” involving the
right eye, which he first noticed after a round
of chemotherapy.
He did not require a refractive correction
and was taking no other medications.
Visual acuity in the right eye was 20/200
with eccentric viewing. The patient complained
of a dark spot in his central field of view on
occlusion of the uninvolved left eye, and pinhole testing was not effective in improving his
vision. The patient was evaluated using optical
coherence tomography angiography (OCT-A),
which revealed interesting findings (Figure 1,
viewable at OptometryTimes.com ).
To understand the significance of OCT-A
findings, it is important to recognize its
data-gathering potential. Fluorescein angiography evaluates the integrity of the retinal
circulatory systems, whereas OCT-A captures
the motion of red blood cells within capillaries.
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Envision a time-lapse photograph of a street
at night with cars traveling along it. The photograph captures motion as the white and red
lines of the headlights and taillights. Similarly,
motion capture of red-blood cells within intact
capillaries is reflected in the OCT-angiograph
as opposed to the output of a fluorescein angiography study documenting integrity of the
circulatory systems of the eye, an angiogram.
Figure 1 shows a normal angiograph from
a 30-year-old patient. In comparison are the
data from the 42-year-old patient’s angiograph
(Figure 2), which shows 4 panels in the uppermost row representing superficial retinal to
choroidal capillary networks, respectively.
The circular portion in each is similar in
size and corresponds to a contained retinal
hemorrhage in the center of the macula that
obscures what would be the normal foveal
avascular zone. The retinal and choroidal capillary networks are regular and perfused. But,
again, the center of the normal capillary plexus
is obscured by the hemorrhage. This becomes
clearer looking at the reflectance images in the
middle row of Figure 2.
Finally, the OCT-A cross sections in the bottom row show the dense retinal hemorrhage
that precludes view of underlying structures.
The inverted view (Figure 3) amplifies the
characteristics and position of the hemorrhage.
The OCT-A cross section is through the center
of the macula, and the superficial retinal capillary layer is shown to the left. In both Figure 2
and Figure 3 the retinal laminations surrounding the macula appear relatively normal.
The angiograph in Figure 4, shows the
superficial capillary layer (left panel) with the
corresponding angiograph below depicting
capillary perfusion in red. The significant
point that the angiograph demonstrates is the
presence of retinal and choroidal perfusion
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surrounding the hemorrhage but no circulatory activity within it. The hemorrhage was stagnant, not circulating blood. It was contained
within the internal limiting membrane and
there was no evidence of macular edema.
Conclusion
It is very likely that the retinal hemorrhage
in this case arose from a retinal arteriolar
macroaneurysm. Similar findings were
recently reported as away from the macula
with resolution.1 Nonresolving lesions have
been found to be amenable to treatments,2 and
white-centered retinal hemorrhages have been
associated with acute leukemia.3,4 Prognosis for
complete visual recovery is typically guarded.5
The patient was reassured that the hemorrhage would clear with the promise of visual
improvement. He was scheduled for follow-up
in 2 weeks but did not return for follow-up.
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Digital health care in optometry
New model presents an opportunity for practices
to expand their reach and services
By Timothy Earley, OD

Optometry has been skeptical of digital eye
care models that have burst onto the scene
during the past decade. This skepticism, rooted
in the reality that online spectacle and contact
lens sellers ate into the retail revenues of
optometric practices, may indeed be justified
for technology services offering digital eye care
such as online refractions.
And it may be reinforced by concerns that
such eye care services are fundamentally
unable to match the quality of in-person interaction, examination, and evaluation.
However, digital health care models present
an opportunity to increase the reach and
services of a practice in a way that some digital
eye care models have not. By viewing digital
health care as a series of adjunctive tools that
supplement—rather than replace—a clinician’s
expertise, optometrists might reframe their
thinking of digital health care as a structure
to be embraced instead of a threat to be mitigated. Further, by adopting digital health care
models as part of a practice paradigm, optometrists can increase their reputation in their
local market, differentiate themselves from the
competition, and provide a uniquely high level
of care—all without relying on heavy capital
investments that could take years to recoup.
Embracing digital health care may be
especially effective in caring for patients with
potentially vision-threatening retinal disease.
Given that retinal disease requires treatment
that may only be administered in an ophthalmic practice, optometrists (ODs) are left with
little opportunity to engage with these patients
upon referral.
The use of home-based digital health care
platforms such as the ForeseeHome AMD
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Monitoring Program (Notal Vision) could be
key to expanding an optometric clinic’s offerings in the retina space. By empowering ODs to
catch the conversion of dry to wet age-related
macular degeneration (AMD) early, a monitoring platform allows ODs—commonly called the
gatekeepers of eye care—to be instrumental in
timely intervention.
Digital health care in optometry
A number of digital health care platforms have
been shown to be effective at monitoring ocular diseases while being user friendly, resulting
in high degrees of patient satisfaction.
For example, iCare Home (iCare Inc), a
home tonometer used by patients with glaucoma to track diurnal intraocular pressure
(IOP), was shown to “reliably [detect] therapy
-related IOP changes in patients with glaucoma and ocular hypertension” in a pivotal
study.1 Additional research has shown that
patients find the device intuitive, patients are
able to accurately gather IOP data with the
device in the real-world, and 89% of patients
would recommend the device to other
patients with glaucoma.2
iCare Home highlights a home-based hardware solution. For a software solution, consider
the various platforms that exercise artificial
intelligence (AI) and machine learning for the
detection of diabetic retinopathy.
Patients with diabetes who submit to
fundus photography may have their imaging
results reviewed by AI, which then identifies
any evidence of diabetic retinopathy and, if
found, classifies its severity. This AI-based
interpretation of images has been shown to be
an effective method for screening patients with
diabetes, especially among large populations.3
Although this software-based system requires
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that patients visit a clinic, removing the
convenience of home monitoring via a device
like iCare Home, it clearly illustrates the value
of AI-based monitoring systems for detecting
ocular pathology.
The ForeseeHome AMD Monitoring
Program includes a physical device patients
use at home, which utilizes AI, and results are
automatically transmitted to the Notal Vision
Monitoring Center. Thus, it is a marriage of
home-based hardware and AI innovations. By
enrolling patients in home monitoring, earlier
detection of conversion from intermediate dry
to wet AMD may be achieved.
Patients actively engaged in home-based
monitoring remain in the orbit of an optometry clinic, allowing a brick-and-mortar
practice’s reach to expand beyond the borders
of its physical location. If routine testing indicates that a patient may have converted to wet
AMD, the prescribing practice is alerted that
an in-person examination may be warranted,
thereby strengthening the patient-clinician
relationship rather than replacing it.
Home-based AMD monitoring
Patients with intermediate dry AMD and
best-corrected visual acuity (VA) of 20/60
or better are eligible for referral to the
ForeseeHome AMD Monitoring Program,
with the majority of patients’ costs covered by
Medicare because the device is FDA approved.
The Notal Vision Monitoring Center assists
the patient in setting up the platform and
walks the patient through the steps of routine
testing, taking any burden for patient support
off the referring optometric practice. Moreover,
the center monitors patient compliance (contacting the patient if compliance has dropped
off and troubleshooting technology issues in
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real time) and analyzes patient testing results
via an AI algorithm.
If AI concludes that an aberration from
baseline (and a possible conversion from
intermediate dry to wet AMD) has occurred,
the software’s determination is checked by
in-house medical professionals before the
patient’s clinic is contacted. If the in-house
clinician agrees with the AI’s interpretation,
Notal Vision Monitoring Center contacts the
prescribing provider, who then determines
whether and how to contact the patient for a
clinical examination.
It should be emphasized that prescribing
home-based monitoring for AMD conversion
requires neither a cash investment by the
prescribing physician nor a time investment to
set up the device in the patient’s home, troubleshoot hardware issues, or review daily tests.
For info on billing and coding, see the sidebar,
“Billing and Coding Questions.”
The value of early detection
Two recent contributions to the literature illustrate the importance of detecting and treating
wet AMD early, which can be accomplished
more effectively in patients who undergo
at-home monitoring
A 2020 retrospective study that reviewed
real-world patients diagnosed with wet AMD
found that patients with at least 20/40 VA at
baseline maintained a mean VA of 20/40 or
better after year 1 and year 2 of treatment with
anti-VEGF therapy.4

Among this same population, patients
who presented with baseline VA worse than
20/40—approximately 66% of the real-world
patients in the study—were not able to achieve
mean VA of 20/40 or better at year 1 or year 2.
With these data in mind, it becomes clear that
early detection of wet AMD conversion, which
allows early intervention, is key to maintaining
patients’ visual function.
In 2021, researchers reviewed data from
real-world patients enrolled in a regimen that
included both in-person examination at a clinical practice and home-based monitoring via
the ForeseeHome AMD Monitoring Program.5
All patients in the study had at least 20/60 VA at
the time home monitoring was prescribed. In
total, 306 patients in the study converted from
intermediate dry to wet AMD, 69% of whom
had their conversion detected by the Notal
Vision Monitoring Center.
Note that patients in this 2021 study were
not prescribed only home monitoring; rather,
the hybrid regimen required in-person and
at-home monitoring. Use of the ForeseeHome
AMD Monitoring Program allowed the clinic
to provide constant monitoring services while
still preserving (as opposed to replacing) the
clinician-patient relationship through regular
in-office encounters.
Retention of patients with dry AMD to the
point of conversion to wet disease provides
additional opportunities for diagnostic imaging
with fundus cameras and optical coherence
tomography devices.

Practice growth via technology
Although not all technologic advances will
result in practice growth, select services will
expand the reach of a practice and improve
patient care while strengthening the relationship a clinic has with its patients.
By framing a platform as a digital health
care service that practices can offer to patients,
such technology can be viewed as an asset—
rather than a threat—to the financial integrity
of clinics and elevate optometry to a new level
of care. Clinicians may wish to adopt these
technologies as their practices evolve.
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BILLING AND CODING QUESTIONS
Some clinicians might have questions about the intersection of billing/coding and use of an independent diagnostic
testing facility (IDTF) such as the Notal Vision Monitoring Center. Let’s address a couple of those questions here.

» Can I bill each time the patient’s ForeseeHome AMD

an in-person examination, then the encounter may be billed by
the clinician who examines the patient.

starlineart @Adobe Stock

Monitoring Program report is interpreted?

No. Because an IDTF—and not the clinician—is responsible for
the interpretation of routine testing, the prescribing provider
does not need to bill each time a patient performs an at-home
monitoring test.

» How can reviewing third-party data such as those
from ForeseeHome be utilized in billing?

During an office encounter or telehealth visit, if a clinician reviews
a patient’s testing and adherence report through the online
portal provided by the monitoring center, the time spent and the
complexity of data reviewed for the medical decision-making may
be considered in the evaluation/management code billing.

» What about billing for an in-person examination
triggered by an at-home test?

If a clinician determines that a patient’s at-home test warrants
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Connecting the dots between the complement
pathway and geographic atrophy
Currently enrolling a Phase 2 trial to evaluate the role
of complement factor B protein in age-related macular
degeneration (AMD)
The GOLDEN Study
Ionis Pharmaceuticals is currently enrolling patients in the
GOLDEN Study, a Phase 2 clinical trial investigating the
safety and effectiveness of IONIS-FB-LRX for GA secondary
to AMD.
Patients in the United States aged 50 years or older with a
medical diagnosis of AMD and GA in at least one eye may
prequalify to participate in the GOLDEN Study.

The RNA-targeted investigational therapeutic, IONIS-FBLRX, leverages antisense medicine to modulate the overactivity of the complement system. Specifically, IONIS-FBLRX seeks out, binds to and destroys the specific messenger
RNA (mRNA) in the liver to reduce the production of
complement factor B protein that is found in the blood and
eyes, and directly addresses one of the root causes of GA.

“

It has been very frustrating to watch vision loss due to age-related macular degeneration
in my patients without a good treatment available to help them. The path that Ionis has taken
allows both eyes to be treated at the same time, sparing patients the need for intravitreal
injections. The science behind this is very strong and targets the pathway that appears to be
associated with progressive vision loss. I am hopeful that this therapy will lead to improved
vision quality for patients living with geographic atrophy.
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“

-David S. Boyer, M.D., Senior Partner, Retina-Vitreous Associates Medical Group

The study involves a screening period to determine whether
patients can safely participate based on their medical
history and current health. For those enrolled, there will
be a 45-week treatment period and a 12-week follow-up
period. Numerous precautions are in place to ensure the
health and well-being of all current and potential clinical
trial participants, given the COVID-19 pandemic.
An investigational RNA-targeted approach to address one
of the root causes of dry AMD
We have seen RNA-based vaccines be hailed as scientific
saviors over the last two years in response to COVID-19.
However, the potential of RNA-targeted therapies to treat
and prevent a variety of disease has long been recognized
by scientists.
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IONIS-FB-LRX is delivered by a single monthly
subcutaneous injection in the abdomen or thigh, rather
than in the eye, and has the potential to treat both eyes
with a single dose. This is particularly important given
people with GA in one eye are more likely to develop it
in the other.1

Talk to your GA patients about their potential to
participate in the GOLDEN Study
If you know a patient who fits the above
criteria and you would like to refer them for
enrolment in the GOLDEN Study, please contact
ionisNCT03815825study@clinicaltrialmedia.com or
call 1-800-932-037.

Pre-clinical studies have already shown promising results
in cynomolgus monkeys treated for 13 weeks. Systemic
antisense oligonucleotide (ASO) administration resulted
in a reduction of ocular and systemic complement factor
B protein.2

To learn more about the clinical trial and eligibility,
visit ionistrials.com/golden-study. IONIS-FB-LRX
is an investigational therapy and has not been
approved for use by any regulatory authority.

Background information: AMD, GA and the complement system
In the U.S., an estimated 2.07 million people are affected
by AMD.3 By 2050, this number is expected to more
than double to 5.44 million.3
The development of a variety of complement-mediated
diseases throughout the body, including dry AMD, is
strongly associated with part of the body’s immune
system called the “complement system.” Over-activation
of complement pathways allows the complement system
to damage host cells – in this case, the retina or more
specifically the retinal pigment epithelium (RPE). This
damage is cumulative so that the greatest predictive
risk factor in vulnerable individuals is age.3 Additionally,
studies have observed systemic complement factor B
protein circulating in choriocapillaris and the posterior
retina as retinal degeneration occurs.5

has been shown to have modulating local complement
pathway activity at sites of degeneration of the retina
and choriocapillaris.
There are currently no proven treatment options to
arrest or reverse GA. However, a greater understanding
of the role of complement factor anomalies in the
causation of AMD gives hope that complementtargeted therapy could address the underlying cause
and give patients with advanced cases of dry AMD a
better chance to preserve one of the most important
senses for navigating daily life.

GA in AMD is characterized by the accumulation of
extracellular deposits (drusen) and thinning of the
choriocapillaris, leading to the formation of islands of
photoreceptor and RPE loss that rapidly enlarge and
encircle the fovea until the central vision is lost.5,6 GA

About Ionis Pharmaceuticals
For more than 30 years, Ionis Pharmaceuticals, a biotechnology company, has been the
leading innovator in RNA-targeted therapeutics, pioneering new markets and changing
standards of care with its novel antisense technology.
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Peripupillary prognosticators of glaucoma
Examine anterior segment for risk factor identification, early diagnosis
By Marta C. Fabrykowski, OD, FAAO

As primary eye care practitioners, we acutely
know how essential early detection, treatment, and management of glaucoma can be
for best maintenance of vision in our patients.
We also know that, as of summer 2021,
3 million Americans older than 40 years were
living with glaucoma—and that counts only
those who were already diagnosed.1
We also know that not every patient’s
diagnosis is caught early on. This translates
to innumerable opportunities for us to drive
timely diagnosis and save vision. Typically,
our go-to routine for ruling glaucoma in
or out is a combination of an intraocular
pressure (IOP) check and visualization of
the nerve. Both are helpful and can reveal a
great deal about patients’ glaucoma status.
However, we can also get a peek into their risk
factors from their anterior segment—specifically, the peripupillary findings.
Peripupillary viewing
Examination of the peripupillary area is
unique because it is one of the only structures
(to use that term loosely) that can be visualized both by direct viewing outside and using
the slit lamp as well as by retroillumination.
Both can reveal unique preglaucomatous
findings that might steer us toward more
careful examination.
Direct viewing of the peripupillary area
can be done externally from the slit lamp,
using a penlight, indirect light, or any similar
bright light source. Beginning with the basics,
not only are we looking for afferent pupillary
defects comparatively between the eyes, but
we are also analyzing each individual pupil
for shape and size.
Irregular shape on a still motile pupil can
alert a practitioner to the potential for posterior synechiae—or a partial adhesion—between
either the iris and the lens or the iris and the
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Figure 1. A 360° deposition of white fibrillar material on a dark iris with some loss of
healthy pupillary ruff. You can also appreciate some flaking of the material from the pupil
onto the anterior portion of the lens.

intraocular (IOL) implant. This is sometimes
indicative of a previous inflammatory event,
traumatic or otherwise. The incidence of glaucoma after an inflammatory event (uveitis)—
regardless of which type of uveitis—is 7% to
11%, and that risk increases with time.2 If the
pupil appears quite small and entirely nonmotile, it could be an indication of a posterior
synechiae around the entire pupil (360) or iris
bombé, which could show that it is aqueous
and has been prevented from flowing to the
anterior chamber, with a secondary glaucoma
invariably following.3
The iris bombé malformation can be better
appreciated on slit lamp, with an anterior
bowing of the middle of the iris. Taking those
extra few milliseconds to examine the shape
and motility can be vital.
Analysis
After examining the pupils from afar, slit-lamp
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analysis will give more information. The integrity of the pupillary ruff presents a vital peek
into potentially glaucomatous eyes. It has been
found that pupillary ruff changes; its absence,
mostly, and irregularity between the eyes are
predictive of IOP.4 To clarify: The eye with more
pupillary ruff loss is more likely to have a larger
cup-to-disc ratio and higher IOP.
Pseudoexfoliative material around the
pupillary border is well known—but not
always easy to spot. Often appearing white
and believed to be amyloid and/or fibrillarlike
material, it can be more challenging over a
light-colored iris and more obvious on a dark.5
See Figure 1 for a 360° deposition of white
fibrillar material on a dark iris with some loss
of healthy pupillary ruff. You can also appreciate some flaking of the material from the pupil
onto the anterior portion of the lens.
Approximately 20% of patients with newly
Continued on PAGE 30
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diagnosed pseudoexfoliative syndrome have
either glaucoma or increased IOP.6 Overall,
50% of patients with pseudoexfoliation syndrome are ultimately diagnosed with glaucoma.6 Taking an extra few moments during the
exam to scan the peripupillary ruff can be of
paramount importance.
Retroillumination
After completing the slit-lamp examination
of the anterior segment, it is tempting to
instantly lift the fundoscopy lens and push
through to view the posterior pole. Although
this is an important step, first take a pause:
A direct slit-lamp beam shone through the
pupil, gifting us a retroilluminated view, can
provide a great deal of information.
The red reflex and reflection from the
retina can be used to highlight opacities and
defects in both the iris and the lens. The most
well-known retroilluminated view is the classic radial pattern of pigmentary dispersion
ring changes in the iris midline via transillumination defects, the presence of which
indicates approximately a 15% chance of
conversion to glaucoma.7 That same iris from
Figure 1, with pseudoexfoliative changes, just
may have a peripupillary transillumination

from the atrophy of the pupillary ruff. You
might also be able to see the flaked fibrillar
material on the natural lens retroilluminated
as an opacity, which can sometimes be difficult to appreciate from a direct view.
A peripupillary retroilluminated view can
also divulge great information on the integrity
of the lens, natural or implant. With a direct
view, we can sometimes assume that the lens,
a fairly clear structure, is in place; however, it
can be bowed so posteriorly or inferiorly that
we are not able to see it.
In Figure 2, a retroilluminated view
demonstrates an inferiorly decentered IOL
implant, with the top edge visible through
the top third of the pupil. The center of
the pupil houses a clear portion of the IOL,
which would give a fairly decent quality view
through the pupil and might not flag that the
patient has a decentered lens in direct light.
It is unknown what the true probability is
of lens decentration—and subsequent risk of
glaucoma—but in some sulcus-placed IOLs,
decentration was as high as 14% and glaucoma
as high as 6%.8 Although they paint an incomplete picture, these statistics highlight the
need to examine the positioning of the IOL via
various methods, as it may reveal the need for
more careful investigation.

Screening
Effective glaucoma screening is paramount
for the detection, treatment, and management of the disease. This is especially
important because the nature of glaucoma is
asymptomatic, particularly early in the disease and even in later stages—particularly if it
is asymmetrical.9
This places greater gravity on early discovery and management. Mainstays of evaluation
such as the IOP and optic nerve appearance
are vital and here to stay, but many other tools
are also at our disposal.
The pupil—our passageway to the posterior
segment—can be indispensable in providing
clues. From direct views of pupillary deposition and atrophy to retroilluminated clues on
the lenticular integrity, this viewing is rapid
and can be a richly revealing peek at glaucomatous risk factors.
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Figure 2. Retroilluminated view demonstrating inferiorly decentered intraocular (IOL)
implant with top edge visible through top third of pupil IOL. (All images courtesy of Marta C.
Fabrykowski, OD, FAAO.)
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4 ways

to maximize success with
multifocal contact lenses
Educate patients on a better way to handle presbyopia
By 2030, 1 in 5 Americans will be 65 years
or older.1 As the US population continues to
age, the demand for presbyopia treatment
options has grown. Many patients are
searching for options outside of glasses to
correct their intermediate and near vision.
They want choices that fit seamlessly into
their daily routines and do not highlight the
fact that their eyes are aging.
Many patients do not know multifocal
contact lenses are a possibility.
Multifocal contacts lenses are a great
solution for presbyopia and are certainly not
a new modality. Yet some eye care providers
still struggle with utilizing multifocal contact
lenses in their practices. Getting comfortable
with this treatment not only ensures that
patients have access to the latest technology
in eye care, but it also maximizes practice
success from a business standpoint.
Here are 4 tips to maximize the multifocal
contact lens potential in your practice:

1

Plant the multifocal seed.
Presbyopia is a growing market. More
than 120 million Americans have presbyopia
and many do not realize they are a candidate
for multifocal contact lenses.2
Some patients believe that progressive
lenses, bifocals, or OTC reading glasses are
their only options for correcting near vision
impairment from presbyopia.
Other patients have been told in the past
that multifocal contact lenses were not an
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option for them because of their prescription values or astigmatism presence. But
the world of multifocal contact lenses has
evolved and there are many options for
patients of all prescriptions. A recent study
showed that 31 million individuals buy
OTC reading glasses every year, often from
a supermarket or drugstore.3 As primary
eye care providers, optometrists (ODs) have
the opportunity to educate patients on all
options available for them to see better and
improve quality of life.
Start by telling patients that multifocal
contact lenses can be the primary mode of
vision correction or an option for part-time,
hobby, or weekend wear. Explain how the
contacts are designed, how they work, and
how they can be integrated into daily life.
Even if a patient declines multifocal contact
lenses this year, they may want to revisit the
option in the future.
Eye care staff members often have unique
interactions with patients outside of the
exam room, which may offer opportunities
for them to educate patients about multifocal contact lenses.

2

Follow the fitting guide.
It is important to follow the fitting guide
that accompanies each contact lens. This is
especially true for multifocal contact lenses
because different brands have different optical zones and fitting strategies. Companies
often revise their fitting guides as more data
about the contact lenses become available
through patient use. Many clinicians create
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TAKE-HOME MESSAGE
Although multifocal contact
lenses are a suitable presbyopia
solution, many eye care providers
still struggle with their initial use.
Help your patients by following
fitting guides and embracing new
adjunct therapy options.

their own fitting techniques. This may work a
small percentage of time but often it ends in
more chair time and patients having subpar
success with their multifocal contact lenses. It
is a good idea to periodically revisit the fitting
guides of contact lenses you fit frequently.
I learned this lesson the hard way when I
first began fitting with Alcon’s Dailies Total 1
multifocal lenses many years ago. I followed
a fitting approach similar to other multifocal
contact lenses on the market that correlated
a low/medium/high multifocal lens with a
patient’s addition (ADD) power. My fitting
strategy did not follow the fitting guide and
resulted in more chair time, multiple contact
lens follow-ups, and patients with mediocre
vision in their contact lenses.
It all changed when I went back to the fitting guide and followed it. For this particular
contact lens, adding +0.25 to the spherical
correction and going with the lowest ADD
possible made it fit best. These simple shifts
led to better outcomes with the first trial
contact lens and translated to less chair time
and happier patients.

tostphoto, Africa Studio @Adobe Stock
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3

Set the expectation.
Take time to set up realistic yet positive
expectations. Instead of chasing perfect
20/20 for distance and near vision, a more
appropriate end point should be functional
vision for both distance and near. Every
patient has different visual demands and
functional vision is going to vary tremendously for each patient. It is important to
educate patients that success is them being
able to go through most of their daily activities with the contact lens. I also tell patients
not to compare their vision in multifocal
contact lenses with their vision in glasses, as
it is comparing apples with oranges. Setting
these clear expectations lets patients know it
is OK not to reach a perfect 20/20. That said,
many patients do obtain 20/20 at both distance and near with modern day multifocal
contact lenses.
In 2021, McDonald et al proposed a categorization of presbyopia that breaks the condition into mild, moderate, and advanced
categories.4 Their approach was centered on
classifying presbyopia by distance corrected
near acuity rather than age. In their system,

the mild presbyopia category is best corrected visual acuity ranges of 20/25 to 20/40,
moderate presbyopia is 20/50 to 20/80, and
advanced presbyopia is greater than 20/80.
Taking this approach to presbyopia
classification is more fitting and explains
why sometimes a 53-year-old patient’s
presbyopia may be classified as mild whereas
a 38-year-old patient’s presbyopia may be
classified as moderate.
This categorization approach to presbyopia has helped me select the best candidates for multifocal contact lenses and set
realistic expectations for patients.

4

Embrace new adjunct
therapy options.
Multifocal contact lenses will not be a perfect
modality for every patient, even after setting
appropriate expectations and following fitting guides. One troubleshooting technique
I have found success with is using Vuity
(Allergan, 1.25% pilocarpine) with a multifocal contact lens in patients who are not able
to achieve the clarity they need at intermediate or near. Vuity is an FDA-approved, firstin-class medication for the management of
presbyopia in adults. An optimized concentration of 1.25% pilocarpine combined with
a proprietary pHast technology makes
Vuity different and more effective
clinically for presbyopia in comparison with pilocarpine.
Vuity, a cholinergic muscarinic agonist, has a dual
It is a good
mechanism of action. It
idea to
activates the iris sphincter and ciliary smooth
periodically
muscles to cause an
extended depth of focus
revisit the
and increase amplitude
of accommodation. By
fitting guides
making the pupil smaller,
of contact
similar to pinhole optics,
the near vision improves.
lenses you fit
Vuity went through 2
parallel phase 3 clinical trials
frequently.
(Gemini 1 [NCT03804268] and
Gemini 2 [NCT03857542]) and
included participants aged 40 to
55 years who had a distance corrected
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visual acuity of 20/40 to 20/100. The clinical
trials found that at least 3 lines of improvement at near in mesopic (low light) conditions was observed without compromising
more than 1 line (5 letters) of distance vision.
In photopic conditions, 9 out of 10 trial
participants saw an improvement in near
vision better than 20/40 in photopic conditions. In bright light, one-third of participants were able to achieve 20/20. The clinical
trials also showed improvement in intermediate vision. The most common adverse
events of Vuity were conjunctival hyperemia
(5%) and headaches (15%). In my experience,
patients who have experienced headaches
reported them as mild, transient, and only
occurring on the first day of using Vuity.
Vuity is taken once a day and becomes
effective within 15 minutes after instillation.
Most patients report that it lasts for 6 to
10 hours. If using Vuity with contact lenses,
the drop should be instilled in the eyes without a contact lens. After 10 minutes, contact
lenses can then be inserted into a patient's
eye. Vuity is a prescription eye drop that can
be sent to any pharmacy. Although Vuity has
not been studied in combination with multifocal contact lenses, I have found that, in
some cases, this combined adjunct approach
allows multifocal contact lens patients to
achieve the improvement in near vision they
are seeking.
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Happy accidents vs
planning for success: part 1
How to avoid disorder and build a thriving optometry practice

Growing up, my mom was a teacher and talented
artist, and at a relatively early age, she enrolled
my sisters and me in art classes. Perhaps it was
for that reason that I became enamored with a
TV show I came across on our local PBS affiliate
called, The Joy of Painting” with Bob Ross. Each
episode started with a blank canvas, and during
the show, Ross walked viewers through painting
techniques, providing suggestions as he painted
what was usually a landscape. As he decided
where on the canvas to place a tree or stream or
rock from the picture in his mind, he encouraged aspiring artists to make their own decisions,
saying, “We don’t make mistakes—just happy
little accidents!” The end result was fascinating.
Although “winging it” on a canvas may
produce artistic results, doctors must be more
intentional to maximize their practice’s success.
Rather than hoping for “happy little accidents,”
doctors must develop tried-and-true business
habits. Paraphrasing the second law of thermodynamics from physics, disorder eventually
increases in any system that is left to itself.
So how can we avoid disorder and achieve
success in the business side of our practices?
Strategic planning has been successfully used
by large corporations and nonprofit associations
to do just that for years. It involves systematically
analyzing where the business is and where it can
go. What follows is a strategic planning process
that can be used for optometry practices.
Whom to include?
Effective strategic planning requires the involvement of multiple individuals with different backgrounds and from different areas of the practice
(eg, front-office personnel, technicians, optical
staff, billing department, etc) on the strategic
planning committee. But if the committee is too
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large, its effectiveness is often hampered.
Ideally, the strategic planning committee
would be no larger than 7 to 10 individuals, at
most. A chair or moderator should be named,
with consideration given to hiring someone from
outside the practice who specializes in strategic
planning to guide the process, although this may
not be necessary. Additionally, someone besides
the chair/moderator should be named as the
“secretary” of the committee, tasked with taking
notes and capturing ideas at meetings.
How to proceed?
After naming the committee, the chair/moderator should set clear goals and timelines (eg,
announce 3 committee meetings, with starting
and ending times, with the goal of planning
for the next 3-5 years). For strategic planning,
in-person meetings are still preferable, but they
can be accomplished virtually using the various
platforms we’ve all used during the pandemic.
After each meeting, action items, timelines
for follow-up on them, and those responsible
for doing them should be shared with the entire
committee. The chair/moderator is also responsible for ensuring each meeting starts and ends
on time and for keeping things moving during
the meetings—without shutting down productive
discussion that may organically evolve.

Meeting No. 1:
the brainstorming session
To facilitate the process, the chair/moderator
should encourage all planning committee members to begin brainstorming ideas for improving
the practice at least 1 week prior to the meeting.
Committee members can also solicit input from
other noncommittee staff within their departments. At the beginning of the meeting, ground
rules should be set by the chair/moderator:
» Everyone has an equal voice, must contribute,
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and deserves respect.

» Keep comments to yourself on other’s suggestions (ie, no comments from the peanut gallery) to
avoid stifling discussions.

» No area of the practice is off-limits.
» No idea is too big/too expensive to consider at
this stage because ideas that may not be feasible
can lead to other ideas that are.

» All ideas should be captured by the secretary;
they can be grouped by topic (eg, capital investments, marketing, optical, procedures, staff training, equipment, etc) after this meeting or during
the following meeting.

Various brainstorming techniques like SWOT
(strengths, weaknesses, opportunities, and
threats) analysis can help generate ideas, which
creates an opportune time to revisit/develop
a practice’s mission and vision statement, if
desired (discussed in my next column).

Meeting No. 2:
the pare-down session
Taking all ideas from the brainstorming session,
the secretary should group them by topic and,
with committee input, assign each item a/an:
» estimated length of time to implement, eg, short
term (< 12 months), midterm (1-3 years), or long
term (> 3 years);

» projected cost to implement; and
» predicted return on investment.

Once these data are in hand, the committee
should vet each idea and assign it a priority:
» A = high priority/start now
» B = medium priority/to be done as fund2
ing allows

» C = low priority/needs additional consideration
» D = nonstarter/not feasible

Once each idea/suggestion from the brainstorming meeting has these additional considerations attached, the committee should pare them
down and present those with an A or B priority to

mast3r @Adobe Stock
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the practice owner(s) for review.

Meeting No. 3:
the wrap-up session
This final committee meeting is typically the
shortest and involves addressing any follow-up
the owner(s) may ask for regarding the committee proposals. If additional information for decision-making purposes has been requested on any
items, it should be provided, and the owner(s)
should then either sign off on which proposals
to implement and assign project timelines and

ADVERTISER INDEX

responsibilities for implementation or authorize
the chair/moderator to do so. Individual project
committees could be convened at this point to
take over implementation, depending on the size
and scope of what’s to be done.
It then becomes crucial that ownership/
management holds those responsible for
implementing changes accountable and that
the strategic plan is reviewed at least annually.

engaged and vested in the practice’s success,
and it is a worthwhile exercise to do every 3 to
5 years.
Here’s to lots of happy accidents in painting
and to even more “intentional successes” in
your practice.
Chris Wroten, OD,

Plan for success
Strategic planning is a great way to keep staff

cwroten@od.sco.edu

is owner-partner at a 3-location
private practice in southeast
Louisiana.
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resbyopia is an age-related decline in lens accommodation that
results in the inability to focus on near objects and that will
affect almost everyone as they age.1 In the United States, more
than 83% of adults aged over 45 years have presbyopia, which
significantly impacts quality of life and the ability to perform tasks
such as reading, writing, threading a needle, and using digital devices.2
Traditional approaches for presbyopia include glasses, contact lenses, and
surgical procedures. Several topical agents are being investigated in clinical trials, and 1 topical therapy has reached the market. Here are 3 things
you should know about new perspectives on presbyopia.

1

Optimal presbyopia management is
guided by individual patient factors
and expectations.

Glasses are the simplest method of presbyopia correction, but many patients are dissatisfied with this option.2 Patients may
be burdened by carrying and cleaning glasses, swapping glasses, and
adjusting to new prescriptions. In addition, glasses may be easily lost or
broken.3 For many, reading glasses also carry the stigma of aging.4
For patients using multifocal lenses, individual differences in blur
tolerance, ocular aberrations, and neural adaptation can affect outcomes.5
Multifocal lenses can result in decreased edge-contrast sensitivity and
depth perception, which may increase falls in older populations. Multifocal
contact lenses may cause halos and glare.6
Monovision is a technique that corrects one eye for distance vision and
the other eye for near vision.7 Whether induced through surgery, contact
lenses, or intraocular lenses, monovision is not tolerated by everyone.8 It is
associated with decreased peak acuity, diminished contrast sensitivity, and
a compromise in stereoacuity, which may increase falls in older patients.
Additionally, monovision is enhanced by residual accommodation and
may be insufficient for advanced or pseudophakic presbyopia.5
Surgical options—including refractive lens exchange, corneal procedures, and scleral surgeries—provide a long-term solution but are invasive,
expensive and, often, irreversible.7 Some procedures may compromise
distance vision, and procedure-related disruption of the ocular surface
commonly leads to dry eye disease.9

Traditional treatments for presbyopia include
glasses, contact lenses, and surgery.

2

Approved and investigational
topicals provide new mechanisms
for managing presbyopia.

Pathologic processes leading to decreased accommodation in presbyopia include oxidation and cross-linking of lens proteins
with disulfide bonds, causing lens stiffening.7 The novel investigational
topical agent UNR844 contains lipoic acid choline ester 1.5%, an antioxi-
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“There’s going to be a great opportunity to
see which, if any, of these different types of
treatment options…are going to give us the
longevity and depth of focus that we need
with these miotic drops.”
—Marc R. Bloomenstein, OD, FAAO
dant that reduces the amount of disulfide bonds between lens proteins to
increase lens refractive power.
Other topical agents known as pupillary miotics work via the pinhole
effect, in which a reduction in pupil diameter increases near visual acuity
by increasing the depth of field.5 Pupil constriction can be accomplished
via pharmacologic agents that activate iris sphincter muscles or inhibit iris
dilator muscles. In contrast to creating a pinhole at the corneal or spectacle
plane with inlays or glasses, which may restrict peripheral vision, constricting the pupil at the iris plane has limited effects on peripheral vision.10
Optimal pupil size may be different for everyone, and it depends on factors
such as lighting. Pupillary miotics may negatively affect night vision,
because less light enters the eye.11
In addition to miosis, some agents, such as pilocarpine, also stimulate
ciliary muscle contraction.7 When the ciliary muscles contract, tension on
the zonular fibers is released, and the lens changes into a more rounded
shape with increased refractive power for near vision.1 Also, an approach
that uses nonselective α-adrenergic antagonism to keep the pupil smaller
for greater depth of focus is under investigation.

Miotics create a pinhole to improve near vision.

3

Miotics for the treatment of
presbyopia are in various stages
of development.

The first FDA-approved pharmacologic therapy for presbyopia is pilocarpine 1.25%, a cholinergic muscarinic receptor agonist.12
GEMINI-1 (NCT03804268) was a phase 3 vehicle-controlled trial in
which the primary end point was the proportion of patients gaining 3 or
more lines in mesopic, high-contrast, binocular distance-corrected near visual acuity (DCNVA) at 3 hours on day 30.13 In the pilocarpine group, 31%
of patients achieved the primary end point versus 8% of the vehicle control
group, and the between-group difference was 22.5% (95% CI, 14.3%30.8%; adjusted P < .001). None of the patients who gained 3 or more lines
in DCNVA lost more than 5 letters in mesopic corrected distance visual
acuity. In another phase 3 trial, GEMINI-2 (NCT03857542), 26% of patients met the primary end point compared with 11% in the control group
(P < .01).12 Headache and conjunctival hyperemia were the most common
treatment-emergent adverse events (AEs) in these studies.
Other miotics are currently in various stages of development. Use of
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CSF-1, an investigational agent consisting of a proprietary formulation of a low dose of pilocarpine and
vehicle, resulted in significantly improved DCNVA
by 3 lines or greater in a phase 2b study.14 Two phase
3 vehicle-controlled trials are underway, NEAR-1
(NCT04599933) and NEAR-2 (NCT04599972).15,16
Pilocarpine has also been evaluated in combination
with the nonselective α-antagonist phentolamine in a
phase 2 trial.17
PRX-100 is a combination of the muscarinic
agonist aceclidine and the muscarinic antagonist

tropicamide.7 Because of its minimal effects on ciliary
muscle contraction, it is believed to cause miosis
without the typical accommodative effect, which may
help preserve distance vision. In a phase 2b trial of
PRX-100 versus placebo (NCT03201562), the primary study outcome was the proportion of subjects with
at least a 3-line improvement in near visual acuity at
1 hour.18 The primary efficacy end point was met, and
no serious AEs were reported.19
VT-101 consists of carbachol, which stimulates muscarinic and nicotinic receptors on the iris

sphincter muscle, and brimonidine.7 Brimonidine
is an α2 agonist that binds receptors on presynaptic
nerves of dilator muscles, thereby reducing their
activity.20 Topline results from the phase 2 VIVID
study (NCT04774237) indicated that at 1 hour under
mesopic conditions, at least 83% of patients using
formulations of both carbachol and carbachol plus
brimonidine achieved 3 lines or more of improvement in binocular near visual acuity without losing 1
line of distance vision.21 Phase 3 trials (NCT05135286
and NCT05270863) are underway.22,23
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1 Which is a true statement regarding the use of monovision for presbyopia?
A.
B.
C.
D.

Virtually all patients can tolerate monovision.
Frequent adverse events of monovision include reduction of peak acuity, contrast sensitivity, and stereoacuity.
Monovision is particularly useful in cases of advanced presbyopia.
Monovision is a good choice for individuals who require excellent depth perception.

2 A 49-year-old patient complains of difﬁculty with his near vision and is dissatisﬁed with wearing glasses. He asks how pharmacologic therapy might
have an effect on his presbyopia.

Which of the following is the most accurate statement to share with the patient about the mechanism of action (MOA) of miotic therapy?
A.
B.
C.
D.

Miotic therapy aims to make the pupils as small as possible.
The MOA of miotic therapy inherently decreases peripheral vision.
Miotic agents create a pinhole effect in the same plane as do eyeglasses or corneal inlays.
Miotic agents increase the patient’s depth of ﬁeld/depth of focus.

3 Which of the following is a ﬁnding from the pivotal trials for pilocarpine 1.25%?
A. An improvement in mesopic, high contrast, binocular distance-corrected near visual acuity (DCNVA) with pilocarpine vs vehicle was
observed starting at hour 6.
B. Approximately 30% of patients reached the primary end point 3 hours after pilocarpine 1.25% administration on day 30.
C. Fewer than 50% of patients had photopic DCNVA of at least 20/40 after 30 days on pilocarpine 1.25%.
D. The most common adverse event with pilocarpine 1.25% was blurry vision.

To learn more about this topic, including information on the
pathophysiology of presbyopia, as well as current and emerging
treatment strategies, go to gotoper.com/npp22-act.
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D

ry eye disease (DED), one of the most common ocular conditions encountered by eye care professionals, is estimated
to affect up to 50% of the global population.1 Tear replacement products are a cornerstone of initial management for
DED.2 Artificial tears contain an active ingredient known as a demulcent, such as carboxymethylcellulose. Some demulcents function as
viscosity-increasing agents to enhance retention time on the ocular
surface.3 In addition, many products include osmoprotectants such as
erythritol and levocarnitine to guard against hyperosmolarity. Trehalose and hyaluronic acid (HA) are natural agents emerging for use in
tear replacement products that can provide these functions. Here are
3 things you should know about advances in tear replacement.

1

Trehalose and HA are found
throughout nature

Trehalose is a naturally occurring disaccharide composed of 2 units of alpha (α)-glucose with a highly
stable α,α-1,1-glycosidic linkage. It is found in plants, insects, fungi
and other microorganisms but not in vertebrates.4 When synthesized
by organisms, trehalose provides the ability to adapt to sustained
periods of desiccation and subsequently reanimate in a process called
anhydrobiosis.5 Several mechanisms of action have been proposed to
explain this property of trehalose: (1) it forms a cocoonlike assembly
around proteins and cellular structures; (2) it rearranges water molecules around these structures; or (3) it substitutes for water through
hydrogen bonding.6 Because of its bioprotectant and osmoprotectant
properties, trehalose has many applications in food, cosmetics, and
medicine, including as an excipient in the intravitreal formulations of
bevacizumab and ranibizumab.5
HA is a glycosaminoglycan found throughout the body in connective and epithelial tissues that also has advantageous properties in
medicine.7 HA is found in joints, where it helps keep them lubricated,
and in the vitreous, corneal epithelium, and conjunctiva. HA is used
as a dermal filler and in other dermatologic applications for ulcers and
wound healing. Additionally, HA has been used in contact lens care
for many years.

Trehalose allows organisms to tolerate
prolonged dehydration without drying out

“Trehalose is an interesting molecule. It’s
actually a bioprotectant, and it’s also an
osmoprotectant…and [HA] is well-known to
have moisture-rich, water-loving properties.”
—Mile Brujic, OD, FAAO

2

Trehalose and HA provide unique
mechanisms of action when used
in tear replacement products

3

Clinical study data show that
trehalose and HA may be useful
for the management of DED

Historically, artificial tears have provided symptom
relief through increasing tear volume and lubricating the ocular surface.2 DED is not caused merely by a lack of tears—rather, it is a multifactorial disease of the ocular surface, in which tear film instability
results in abnormally rapid tear film breakup time.8 Subsequently,
the ocular surface becomes dry, hyperosmolar, and damaged. This
damage leads to the apoptosis of conjunctival and corneal epithelial
cells. It also activates the inflammatory cascade, causing the loss of
goblet cells, exacerbating tear film instability, and perpetuating the
“vicious circle” of DED.9 Novel tear replacement products contain
trehalose and/or HA to address the loss of ocular surface homeostasis
and block this cycle.10
As a bioprotectant, trehalose stabilizes and protects cell membrane lipid bilayers and proteins from desiccation and denaturation.5
Trehalose also shields against osmotic stress and maintains cellular
homeostasis. Through these properties, trehalose can help disrupt the
vicious circle of DED, and it has been shown to prevent corneal cells
in culture from dying by desiccation.11 It also suppresses apoptosis of
the corneal epithelium by inducing autophagy, an intracellular cell
maintenance process that reduces inflammation and increases cellular
stress tolerance.12-14
Because of its high concentration of hydroxyl groups available for
hydrogen bonding, HA can bind up to 1000 times its weight in water
in its coiled structure, making it a useful wetting agent that can also
prolong medication residence time on the ocular surface.7 Additionally, it aids in epithelial cell proliferation, healing, and migration. In
murine models, it has been shown to increase conjunctival goblet
cells.15 HA is viscoelastic, which aids in tear film stabilization to
reduce the symptoms of DED.7

In a randomized, double-masked study comparing
trehalose drops with saline drops in patients with moderate to severe
DED, both studied doses of trehalose significantly improved fluorescein and rose bengal staining scores at 2 and 4 weeks (P = .003 and P
< .0001).16 No treatment-related adverse events were noted.
When compared with saline drops, HA drops significantly
increased tear film thickness and improved symptoms in patients
with moderate-to-severe DED in a clinical trial.17 Other studies have
concluded that high molecular weight HA drops are an acceptable
alternative to autologous serum eye drops in severe DED and are
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effective for tear film instability after cataract
surgery.18,19
A phase 3 study compared an eye drop
containing a combination of HA and trehalose
with an HA-only formula, and HA-trehalose
was noninferior to HA for clinical signs of DED
(assessed by Oxford grading scale) at day 35.20
HA-trehalose was well tolerated with few adverse
events. In another study, HA-trehalose resulted in

significant improvement in Schirmer test results
and tear film breakup time at 8 weeks compared
with HA-only drops (P < .001 for both).21

Trehalose and HA have been
shown to improve clinical
signs of DED
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1 Which of the following is a correct statement regarding the mechanisms of action of trehalose and hyaluronic acid (HA)?
A. Trehalose can bind up to 1000 times its weight in water, and HA contains 2 units of glucose that break apart in the presence of water.
B. Humans naturally produce trehalose to protect against dehydration, as well as producing HA only in ocular tissues.

C. The coiled structure of HA holds water to increase tear ﬁlm thickness, and trehalose can prevent corneal cells from dying due to desiccation.
D. Trehalose and HA can only work to protect ocular surface tissues when used together.

2 Which of the following is a true statement regarding the effect of trehalose on autophagy in protecting ocular health?
A. Trehalose limits autophagy, which is a harmful process that drives inﬂammation in the corneal epithelium.
B. Autophagy causes apoptosis of healthy cells, which trehalose encourages.
C. Trehalose supports autophagy, which directly stimulates tear production.

D. Trehalose supports autophagy, a natural cell maintenance process, to reduce corneal inﬂammation.

3 Which of the following outcomes was associated with the use of a topical formulation containing trehalose and HA in a phase 3 trial of patients with
moderate-to-severe DED?
A. The combination was found to be noninferior to a product containing only HA on the Oxford grading scale.

B. An HA-only topical treatment was associated with improved patient symptoms compared with the combination treatment.
C. A trehalose-only topical treatment was associated with improved clinical signs compared with the combination treatment.
D. The combination therapy had poorer tolerability compared with therapies containing either trehalose or HA alone.

To learn more about this topic, including an animated
overview of the mechanisms of action of trehalose and
hyaluronic acid, go to gotoper.com/3taat22-act
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