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ODs know from the Zhongshan Angle Closure Prevention (ZAP)
trial that angle-closure glaucoma in the setting of narrow angles
is low. However, when it does occur, the visual consequences
can be dire. Acute and chronic angle-closure glaucoma present
in different ways, and treatment for both
conditions often involves surgical intervention,
as the following 2 cases demonstrate.
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LOOK AT US NOW
Optometry Times® looks different this month. Our size is a bit smaller,
and the overall dimensions have changed. Plus, the cover focuses
on 1 story while offering a quick snapshot of what other stories
are inside. Once you get into the issue, you'll see a refreshed and
updated design.
Our crack team of editors and authors will continue to bring
readers the best of content in the profession—but the pages will
look sharper while they do it. Creative Director Rob McGarr and Art
Director Jennifer Toomey crafted pages with elements that keep the
look of Optometry Times® but breathe new life into them. The design
is modern, and the colors are brighter. We hope these changes
enhance your reading experience.
Our cover story this month focuses on how angle closure can
present differently. Hanne Hansen, OD, and Anupam Laul, OD,
FAAO, illustrate similar manifestations of acute angle-closure glaucoma and chronic angle-closure glaucoma. The result is the same:
loss of vision.
Jade Coats, OD, outlines innovations in technology that focus on
pupil size in presbyopia. From contact lens design to topical therapies, new options are available for ODs to discuss with patients.
Although corneal collagen cross-linking offers benefits to
patients with keratoconus, misinformation still exists about the
procedure. Justin Schweitzer, OD, FAAO, debunks 5 myths about
slowing or halting keratoconus progression via cross-linking.
ODs spend more time diagnosing glaucoma or diabetic retinopathy than macular degeneration, says Steve Ferrucci, OD, FAAO. He
suggests they start thinking about patients with age-related macular degeneration in the same way as patients with those diseases.
Laser pointers cause serious ocular consequences, as Anupam
Laul, OD, FAAO, shows in a case report of self-induced maculopathy by a 12-year-old boy. Optical coherence tomography aids
diagnosis and treatment.
Finally, an article from sister publication Medical Economics®
examines how the roles of nonphysician practitioners, such as
physician assistants and nurse practitioners, affect health quality
measures and spending.
Our entire team worked hard to improve Optometry Times®,
and it shows. We hope you enjoy this issue, and as always, thank
you for reading.

Mike Hennessy Sr,
chairman and founder of Optometry Times®’
parent company, MJH Life Sciences™
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From the Chief Optometric Editor

MASKS COME OFF,
MASKS GO BACK ON

A

s I pen this month’s
editorial, I am reading
the 2-week rolling
averages of new
COVID-19 infections for
the state of Georgia. The
curve is taking on an uptick,
presumably because of the
new Delta variant. Just a
couple of weeks ago, I was
hearing of more health
care facilities lifting their
mask mandates. In fact, a
few weeks ago, one of the
largest hospitals in our area
lifted its mask mandate.
Now it has been reinstated,
and visitors are limited to
select family members.
I am not reinstating the
mask mandate at my office
because I never lifted it
in the first place, much to
the annoyance of many.
One woman came in and
said she was not wearing
a mask (provided by me
free of charge) because she
was vaccinated. She even
asked me sarcastically if I
was a viral epidemiologist. I
politely returned the question to her. One man said,
“What? Are you afraid?” I
held my tongue as I politely
yet bluntly explained to
him that this was simply
our policy and should be
considered akin to wearing
a shirt and shoes in a
restaurant. My drive home
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that day was a different
matter as I voiced aloud to
the interior of my car everything I thought to say after
the fact or that I refrained
from saying at the time.
Many Georgians are
considered to be living in
areas of high transmissibility and are strongly
encouraged to wear masks
indoors and in crowds
regardless of vaccination
status. I must admit that
for a while, I felt as though
I was becoming an outlier
for being a mask stickler.
I wish I still felt that way.
Going back to my

By Benjamin P.
Casella, OD, FAAO
Chief Optometric Editor
Practices in Augusta,
Georgia, with his father in
his grandfather’s practice
Email: bpcasella@gmail.com
Phone: 706-267-2972

Socratic response to the
woman’s question about my
profession, I am, indeed,
not a viral epidemiologist.
Going further, I hate masks.
It was 102˚ F the other day
in my home town, and I
am trying—rather unsuccessfully—to grow a beard.
However, the Delta variant
is highly contagious and
currently accounts for most
infections in children. It is
not necessarily innocuous
to children as some individuals think, either. Couple
these facts with it being
back-to-school season, and
it appears as though we
must keep the pedal to the
metal with our masks for a
while longer—at least that’s
the plan for my office. So,
more uncomfortable conversations regarding wearing masks for eye examinations are likely in my future,
and I am growing more
frustrated with getting
pushback from patients.
What are the policies
where you work? How are
you handling individuals
who take issue with your
policies because they do
not believe the science
of the matter, have ideological differences, are
simply “over it,” or just like
being contrarians? Reach
out and let us know.
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Journey to a world
WHERE A LOSS OF TEAR FILM
H O M E O S T A S I S L E A D S T O D R Y E Y E1

When it comes to dry eye disease and the loss of tear film homeostasis, there’s a broader
integrated system that needs exploring. We call it Dry Eyeland.2,3
Come travel this anatomical landscape, where:
•

Loss of tear film homeostasis is the unifying characteristic of all dry eye1

•

The parasympathetic nervous system plays a major role in tear film homeostasis2

•

The lacrimal functional unit (LFU) is far more than just the lacrimal gland3

Allow us to be your guide to dry eye—visit DryEyeland.com to see the sights.
Because a whole world awaits beyond the ocular surface.
References: 1. Craig JP, Nelson JD, Azar DT, et al. Ocul Surf. 2017;15(4):802-812. 2. Efron N, Jones L, Bron AJ, et al. Invest Ophthalmol

Vis Sci. 2013;54(11):TFOS98-TFOS122. 3. Ocul Surf. 2007;5(2):75-92.
© 2021 Oyster Point Pharma, Inc. Oyster Point™, the Oyster Point logo and Dry Eyeland™ are trademarks of Oyster Point Pharma, Inc.
OP-COM-000101
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Pupil size matters in presbyopia treatment
Innovative treatment options reflect a shift in focus
By Jade Coats, OD

The pupil, an important transparent
opening of the eye, is responsible for
controlling the amount of light that passes
through the surface of the lens it exposes. Pupil size during a given moment is
affected by several factors and influences
how much light reaches the retina.
With age, commonly from 40 to 65 years, a
loss of accommodative function is expected,
which results in patients requiring more
light to read, squinting to see near objects,
and holding reading materials farther
away. These are some of the first signs of
presbyopia.1,2 The importance of pupil size
and limitations in human anatomy have
inspired the shift in focus to a multitude
of procedures, surgeries, and pharmaceutical options to correct presbyopia.
Pupil size matters
Pupil size is influenced by the parasympathetic (constriction) pathway and the sympathetic
(dilation) pathway. The pupil is controlled by
opposing iris muscles—when the iris sphincter
contracts, the pupil constricts; when the iris
dilator muscle contracts, the pupil dilates.1
The pupil response at near is part of the
3 eye movements, referred to as the near
triad, that usually (but not always) occur
together. Pupil constriction in response to
light and near fixation decreases the amount
of crystalline lens exposed, presumably
increasing depth of field and improving
visual acuity.1 The pupil response at near
is thought to help increase depth of field
for near vision across a wider range with a
smaller pupil compared with a large pupil.1,2
The near triad also includes1,2:

» Vergence, the inward rotation of the

eye when looking at near stimulus and the
outward rotation when looking far away
» Accommodation, the steepening
curvature of the crystalline lens when
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looking at a near object and the flattening
of the lens to focus on distant objects

It is important to note that other factors
can also influence overall pupil size, including luminance, retinal sensitivity, central
cognitive processes, alertness, emotional
unrest, and refractive error.3 The pupil
response involves reflexive and voluntary
actions, and the size of a patient’s pupils can
affect the levels of chromatic and spherical
aberration experienced, which ultimately
influences the subjective visual perception.1,2,4
Pupil size is an important consideration when selecting treatment options
for presbyopia, including multifocal
contact lenses, refractive surgery options,
and/or pharmacological options.
Pupil-optimized technology
in contact lenses
Other than bifocal or progressive glasses,
multifocal contact lenses provide a great
nonsurgical option for the treatment of
presbyopia. As with most multifocal contact
lenses, the optical zone must be centered and
aligned with the pupil to work efficiently. The
science behind centering and balancing the
optic zone over the pupil area is an important
factor that can influence best-corrected
visual acuity. If a patient’s pupil is too small
or too large compared with the optic zone,
it can negatively affect the visual potential.
In addition to pupil size constricting with
age, note that research has demonstrated
that pupil sizes differ because of refractive
error.5 Evidence has shown that younger,
more myopic patients generally have larger
pupils compared with older hyperopic
patients who likely have smaller pupils.3,5
Traditional optic zones have typically
been “one size fits most” with a standard
optic zone size across all refractive powers at
distance. Although it is widely understood
that pupil size decreases with age, contact
lens manufacturers usually offer up to 3 optic
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zone designs that differ based on the near
add power. Until 2021, contact lens multifocal
technology has not offered optimization
of the multifocal design that accounts for
pupil size changes occurring with both
age and magnitude of refractive error.3,5
Acuvue Oasys Multifocal (Johnson &
Johnson Vision) incorporates a pupil-optimized technology that accounts for variations
in natural pupil size.3,5 Instead of 3 pupil size
parameters, Acuvue Oasys Multifocal features
183 parameters designed to match different
pupil sizes and provide the best balance of
vision for that particular refractive error.3,5
Pupil size in refractive surgery
Pupil size can influence vision after cataract
and refractive surgery.4,6 When discussing
options prior to surgery, it is helpful to guide
each patient to a decision while considering
details including their activities of daily
living, realistic visual goals, and even their
pupil size. A larger pupil size can produce
greater higher order aberrations and can
play an important role in the perceived
visual outcome of refractive surgeries
because of its effect on postoperative visual
symptoms such as glare and halo.6
Postoperatively, some eye care providers
recommend off-label usage of brimonidine
tartrate ophthalmic solution 0.1% (Alphagan
P; Allergan) for its miotic effect. Anecdotally,
some have also recommended OTC brimonidine tartrate 0.025% (Lumify; Bausch + Lomb)
with an increased usage to decrease pupil size
by acting as a selective alpha-2 agonist. The
downside is that both these off-label options
contain a preservative (Purite and benzalkonium chloride, respectively), likely worsening
ocular surface stability when used regularly.
Fortunately, additional nonsurgical
options for the treatment of presbyopia are
on the horizon. With an additive, synergistic
treatment option in the presbyopia market, patients may benefit from a solution
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to improve near vision with an eye drop
that effectively alters the pupil size. As
pharmacological options for the treatment
of presbyopia emerge, it is important for
optometrists and ophthalmologists to
embrace this opportunity and address the
huge unmet need of presbyopia correction.
Presbyopia-correcting eye drops
Typically, miotic pharmacological drops work
by contracting the ciliary muscle, which
tightens the trabecular meshwork, allowing
an increased outflow of aqueous humor and
a decrease in intraocular pressure.4,6 Acting
on the pupillary sphincter muscle, miotic
eye drops result in miosis, which creates a
pinhole effect, allowing improved depth of
field without an associated accommodative
distance blur.4,6 A pupil constricted too much
can have a negative impact on distance
vision, night vision, and visual field.
Finding the sweet spot that balances
efficacy, safety, and comfort will be the
winning combination for patients looking
for an alternative to reading glasses. The
innovative solutions coming to market must
allow patients the freedom to choose when
and how they use the alternatives. There
can be no compromise for patients with
presbyopia—they will not tolerate unwanted
adverse events or a drop that stings when
making a quality-of-life choice. It will be
particularly important for new products in
the pipeline to not compromise on safety or
comfort because the treatment of presbyopia
is a quality-of-life choice and patients will
not want to use a product with a low safety
profile that is uncomfortable on instillation.
Orasis Pharmaceuticals announced an
innovative presbyopia-correcting eye drop
that includes a proprietary combination of
low-dose pilocarpine (subglaucoma range)
and multifaceted vehicle. The primary end
point of its phase 2b study demonstrated
3-line improvement in near visual acuity
(measured with ETDRS chart) without
loss of 1 line or more in best-corrected
distance acuity.7 Adverse events reported
were mild and temporary, the drug was
well tolerated, and no eye redness was
observed. The preservative-free formulation
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ensures no further compromise of the
ocular surface. Orasis has initiated phase 3
studies, NEAR-1 and NEAR-2 (NCT04599933
and NCT04599972, respectively).7
Allergan also has a presbyopia-correcting
eye drop in the pipeline. An investigational
formulation of a once-daily pilocarpine eye
drop, AGN-190584, a cholinergic muscarinic
receptor agonist, is being studied for the
treatment of presbyopia. The new drug
application submission to the FDA in 2021 was
based on positive results found in 2 different
phase 3 trials (GEMINI 1 and GEMINI 2;
NCT03804268) that helped to evaluate the
safety and efficacy in treating presbyopia.8
Eyenovia’s MicroLine is another eye drop
treatment option for near vision impairment
secondary to presbyopia, but with its proprietary pilocarpine formulation delivered
via its Optejet dispenser.9 The company
recently announced the enrollment for phase
3 (VISION-1; NCT04657172), the primary end
point is same-day improvement of binocular
distance-corrected near visual acuity.9
Other miotics on the horizon include:

» PRX-100 (Presbyopia Therapies), a

drop containing aceclidine that induces
a pinhole effect with an onset of 30
minutes and a duration of 4 to 5 hours. It
causes miosis without the usual accommodative effect, improving near vision
without reducing distance vision.10
» Nyxol (Ocuphire Pharma), a preservative-free ophthalmic solution containing 0.75%
phentolamine or 1% phentolamine mesylate.
This nonselective alpha-adrenergic antagonist
inhibits the contraction of smooth muscle of
the iris and reduces pupil diameter, resulting
in better contrast sensitivity and visual acuity.11
» Brimochol (Visus Therapeutics) is a
proprietary formulation of carbachol and
brimonidine tartrate that is designed to
improve near vision loss associated with
presbyopia. With 5 clinical studies evaluating
efficacy, Brimochol has shown significant
improvement in near visual acuity with
no reports in headache or brow ache.
Phase 2 trials started in early 2021.12

Conclusion
In summary, pupil size is important to
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consider when determining the best possible
option for presbyopic patients. Pupil size
matters, whether considering multifocal
contact lenses, premium refractive surgery,
or treating presbyopia with an eye drop.
Thanks to innovative technology recently
launched, ODs have access to pupil-optimized
multifocal contact lenses, with options for
presbyopia-correcting eye drops on the
horizon. The ability to quickly improve near
vision with an eye drop in a safe, comfortable,
and affordable manner may be a total game
changer for patients and practitioners.
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5 myths and misunderstandings
about cross-linking and keratoconus
Know the facts, not misinformation, about slowing or halting disease progression
By Justin Schweitzer, OD, FAAO

1000 variants across 75 genes for keratoconus.

» Environmental risk factors. Half of

Corneal collagen cross-linking has been
available in the United States for several
years, with an excellent record of slowing
or halting progression of keratoconus and
postrefractive ectasia. However, misunderstandings remain. Let’s address several
myths about the disease and the procedure.

Myth #1: I DON’T HAVE THE RIGHT

EQUIPMENT TO DIAGNOSE KERATOCONUS
In an ideal world, everyone managing
keratoconus would have topography and
tomography available to them. However,
even clinicians who don’t have topography
and/or tomography in the office can still
watch for warning signals in 4 key areas:
» Genetic or systemic disease risk factors.

the patients with keratoconus in the CLEK
study reported vigorous eye rubbing,
and 53% had a history of atopy.1

» New symptoms in an established patient.
This could include decreased tolerance to
contact lenses or new difficulty seeing at night
because of ghosting or halos around lights.

» Exam findings. At the slit lamp, any evidence
of central corneal thinning, such as a thinning
of the optic section as you sweep across the
cornea, Fleischer ring, corneal scarring, or Vogt
lines/vertical striae (Figure) should be closely
evaluated. New, or newly irregular, astigmatism
and poor or worsening best-corrected visual
acuity for which there is no other explanation are
also concerning. If you perform retinoscopy, the
oil droplet reflex (Charleux sign) is a red flag.

In the CLEK study (NCT00000155), 14% of
those with keratoconus had a positive family
history for the disease.1 Down syndrome and
connective tissue diseases, such as rheumatoid arthritis, Marfan syndrome, and lupus,
also predispose a patient to keratoconus. A
noninvasive cheek swab test (AvaGen; Avellino)
is commercially available to optometrists
interested in a genetic test that examines over

The presence of any of these risk factors or signs should warrant a referral
to an optometrist who has an advanced
topographer/tomographer or to a practice
that is performing cross-linking. Glaukos
offers a program called iDetect KC that
allows optometrists to use an advanced
topographer to diagnose keratoconus and
participate in a keratoconus data registry.

Myth #2: PATIENTS WHO CAN BE
MANAGED WITH CONTACT LENSES
DON’T NEED CROSS-LINKING
Figure.
Vertical striae,
also known
as Vogt lines
(identified by
white arrow), are
a clinical sign of
keratoconus.
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Historically, ODs managed the vision of
patients with keratoconus with spectacles
or soft contact lenses, moved them into
specialty contact lenses when more traditional methods failed, then finally resorted
to a referral for full-thickness penetrating
keratoplasty (PKP). When PKP was the only
surgical answer, it made sense to wait to
refer. A PKP is invasive and may need to be
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repeated more than once in a patient’s life.
Results from a 2011 study reported survival
rates of PKP for keratoconus as follows: At 20
years after surgery, 51% of transplants were
failing, and at 23 years, 83% of transplants
were failing.2 With FDA-approved corneal
cross-linking, which has the potential to
slow or halt the progression of the disease,
it no longer makes sense to watch and
wait. Contact lenses—even flat-fitting gas
permeable lenses—do not stop progression
of keratoconus.3 Patients with progressive
keratoconus are best served by cross-linking
as soon as possible to preserve their vision.
Conversely, it is also false that patients who
have undergone cross-linking won’t need
spectacles, soft contact lenses, or specialty
contact lenses. Patients with keratoconus
in the pivotal US cross-linking clinical trial
achieved an average 1.60 D of corneal flattening,4 so there is some effect on vision, but
the procedure is designed to slow or halt progression, not to correct vision. Optometrists
should expect that patients who wore
specialty contact lenses before cross-linking
will still need them afterward, although
the prescription may need to be adjusted.

Myth #3: CROSS-LINKING IS AN

OUT-OF-POCKET PROCEDURE
As with many new technologies, cross-linking
was not widely covered by medical insurance
when it was first introduced, but that has
changed. Today, most of commercial health
plans in the United States, representing
97% of commercially covered lives, consider
cross-linking with FDA-approved technology
a covered service for progressive keratoconus. Currently the only FDA-approved
drug/device combination is the iLink
platform (Glaukos), which includes the KXL
Continued on PAGE 12

PRACTICAL CHAIRSIDE ADVICE

For the Visionaries

Join the
Visionary
Alliance.

Care

Knowledge

A place to earn rewards
with industry-leading
marketing growth and
point programs.

A place for independent
Eye Care Professionals
to feel connected to
a network.

Loyalty
Redefined.
Join the exclusive community
of independent visionaries.
Complete with tools, benefits,
and rewards.

Start earning rewards.
Enroll today.
Your Patients. Your Brand.

Foresight

A program to
support you running
your business
your way.

Scan QR code, visit
visionaryalliance.com, or
speak to your HOYA sales
representative for more
information.

REFRACTIVE

Continued from PAGE 10

System, Photrexa, and Photrexa Viscous.
As with any technology or treatment, it is
important to understand the history and data
behind each. The pivotal US cross-linking
clinical trial provided data showing that
epithelium (epi)-off cross-linking slows or
halts progression and, on average, achieves
corneal flattening.4 Once ODs have seen
and believe in the data, it is important to
advocate for patients in a way that allows
the cross-linking procedure to be covered under their commercial insurance
plan as a covered medical procedure.
The key to successful reimbursement
is document progression. Although this
varies by region and carrier, one typically
must satisfy 1 or more of these 5 criteria:
• At least 1.00-D increase in the
steepest keratometry value
• At least 1.00-D increase in
regular astigmatism
• At least 0.50-D myopic shift in the
subjective manifest refraction
• At least 0.1-mm decrease in the back optical
zone radius for a rigid gas permeable lens,
where other information is not available
• Failure of conservative treatment
(spectacles, gas permeable lenses)
to adequately correct vision

Myth #4: EPI-ON IS THE

PREFERRED PROCEDURE
Although some attractive potential benefits
of transepithelial or epi-on cross-linking
exist, this procedure is not FDA approved
in the United States. In theory, the potential advantages of an epi-on procedure
include a shorter procedure and faster or
more comfortable healing. Unfortunately,
the epithelium is extraordinarily effective
at doing its job of keeping things out of
the eye. An intact epithelium is a barrier
to all 3 of the necessary components in
cross-linking—riboflavin, UV rays, and oxygen—reaching the stroma. Because of this,
most research has shown that superior results
are achieved with the epi-off or Dresden
protocol that is approved in the US.5-7
Numerous strategies to overcome these
challenges are under investigation, including
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accelerated and pulsed UV light delivery,
specialized goggles to deliver supplemental
oxygen to the cornea, and iontophoresis or
the addition of components that increase the
penetration of riboflavin solutions. If these
innovations can overcome the challenges of
an intact epithelium, it is possible that epi-on
may one day supplant epi-off as the preferred
procedure, but that hasn’t happened yet.
Recently announced were topline results
from a US phase 3 epi-on cross-linking
study, in which the primary end point of
a 1.00-D effect on Kmax in the treatment
group compared with placebo was met.8
Although the industry waits for additional
results of clinical trials incorporating these
investigational approaches, optometrists
should feel comfortable with the proven
safety and efficacy of epi-off cross-linking
and recommending it to their patients.3-6

Myth #5: IF I REFER A

to medical insurance as office visits because
no global period exists for cross-linking.
Conclusion
Keratoconus care has considerably evolved
in recent years. This is an exciting time
for patients, who stand to benefit greatly
from cross-linking, and for optometrists
as they navigate the changing protocols
for cross-linking and keratoconus.
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ODs are ignoring macular degeneration
Practitioners spend more time diagnosing glaucoma or diabetic retinopathy than AMD

Age-related macular degeneration (AMD) is
the leading cause of irreversible blindness
in adults older than 50 years. More than 11
million individuals are affected in the United
Sates, a number expected to increase to 22
million by 2050.1 This is more than 3 times the
number of individuals living with glaucoma
(around 3 million2) and more than double the
number living with diabetic retinopathy (DR;
estimated 4.1 million3) in the United States.
However, eye care providers tend to
spend less time diagnosing and treating
AMD than they do glaucoma or DR. It is
time to change that. New technologies for
diagnosis and new management options
have opened the path for ODs to help
patients with this devastating disease.
Catching it early
Neovascular, or wet, AMD is responsible
for nearly 90% of severe damage to central
visual acuity and can be treated or at least
mitigated with various anti-VEGF agents.4,5
However, an estimated 80% or more of
patients with AMD have non-neovascular, or
dry, AMD,6 for which there is no treatment.
The difficult part for eye care providers is
knowing how closely to monitor patients
to catch the transition from dry AMD to
wet AMD. Fortunately, eye care practitioners now have several tools to help.
TAKEHOME MESSAGE
Dark adaptation and genetic testing
for AMD are more accessible than
ever and provide a much better risk
profile than fundus examination alone,
allowing us to adjust examination
frequency or recommend nutritional
supplementation earlier in patients
who may benefit.
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The traditional means of checking
for AMD is a dilated fundus
examination to look for drusen
or changes to the retinal
pigmented epithelium
(RPE). However, a level of
discretion is required
when interpreting
physical changes.
Although eye care
practitioners can see
drusen, they may
not always know if the
drusen are harbingers
of AMD. Thus, if a patient
with a family history of macular degeneration has signs of
drusen or RPE remodeling, a dark
adaptation test is recommended.7
Dark adaptation tests are functional
tests, mimicking how eye care practitioners
look for glaucoma. Although dark adaptation tests have been around for some time,
earlier generations took so long to complete
that they were not amenable to clinical
practice. A newer rapid version (AdaptDx;
MacuLogix) measures the number of minutes
it takes for the eye to adapt from bright light
to darkness, known as the rod intercept
(RI) time. An RI of less than 6.5 minutes
indicates impaired function with 90% sensitivity and specificity.8 The company’s latest
iteration, AdaptDx Pro, uses a goggle-like
mask that allows the test to be performed in
any area of the clinic, no longer requiring
a darkened room. In addition, a digital
assistant guides the patient through the test,
decreasing the demand on technicians.
In patients who already show signs of
AMD, I strongly consider performing a
genetic test to determine each patient’s
individual risk of progression to advanced
disease and subsequent vision loss. Arctic
Dx and Visible Genomics offer tests that look
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Macular
degeneration

Glaucoma
Diabetic
retinopathy
at genetic markers and risk factors
for progression in the short term and
long term, which can then be used to
tailor exam frequency for the patient.
Although dark adaptation tests can help
ODs diagnose AMD earlier than clinical
examination alone, and genetic testing can
indicate the risk of progression, ODs are
taking an educated guess on when they need
to see the patient again. A patient can convert
from dry AMD to wet AMD the day after an
exam or any time in the 3- to 6-month period
before their next exam. ForeseeHome (Notal
Vision) helps to catch the transition by using
hyperacuity perimetry to detect changes
in macular metamorphopsia that would
suggest conversion to neovascular AMD.
The advantage of ForeseeHome over
an Amsler grid is that it is connected to a
monitoring system that aids adherence. If
the monitoring site notices that the patient
is not testing with the ForeseeHome device,
it contacts the patient to check on them,
Continued on PAGE 16
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reminds them to test, and help them with
problems they may be having. Because results
from the test are automatically forwarded
to the monitoring site, a clinical exam is
scheduled immediately to see whether the
patient has experienced disease progression if a change is detected. The sooner
ODs can initiate treatment, the better the
starting visual acuity and the better the
patient will be in the long run. Results
from the AREDS-2 HOME (NCT01103505)
study showed that 50% more patients using
ForeseeHome maintained visual acuity
greater than 20/40 when compared with
patients who used the Amsler grid alone.9
Proactive vs reactive
disease management
Although it may seem that there is nothing
ODs can do for patients with dry AMD, that is
not the case. ODs know that lifestyle can have
significant impact on AMD. Just as doctors do
not wait for a cardiovascular patient to have
a heart attack before advising the patient
to improve cholesterol intake, ODs should
not hesitate to discuss smoking with their
patients with early AMD. ODs know that
smoking increases the risk of AMD, and the
odds ratio increases with a higher number of
pack/year exposure.10,11 Fortunately, smoking
cessation is associated with a reduced risk
of AMD progression, making it an important modifiable risk factor. Unfortunately,
nearly 90% of patients with AMD say they
were never advised to quit smoking.12
Diet also matters. Individuals with a
higher intake of saturated fats and cholesterol and those with a higher body mass
index are also associated with an increased
risk of AMD.13 Results from a 2018 study
showed that adherence to a Mediterranean
diet decreased the risk of advanced AMD by
41%, whereas eating red meat more than 10
times a week added an additional 46% risk
of developing macular degeneration compared with those who ate red meat 5 times
or less per week. Finally, results from the
Beaver Dam study showed that people who
exercise 3 or more times a week had a 70%
Continued on PAGE 18
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Figures 1 and 2. A 72-year-old patient with stage 3 age-related macular degeneration
as characterized by multiple intermediate drusen. Genetic testing revealed that the
patient was high risk for advanced AMD and subsequent vision loss, therefore he is seen
every 3 months and has frequent optical coherence tomography images to follow his
progression. The patient was counseled regarding risk factors and started on nutritional
supplements. He is also a good candidate for home monitoring with ForeseeHome.
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lower risk for late macular degeneration.14
It is worth considering these study results
when discussing the disease with patients.
Finally, ODs know from the AREDS and
AREDS 2 studies that antioxidant vitamins
(ie, vitamin C, vitamin E), lutein, zeaxanthin,
and zinc in an otherwise well-nourished
population can slow the progression of
intermediate AMD by approximately 25%.15,16
Although most eye care providers find
it makes sense to start supplementation
when patients have intermediate disease, I
start supplementation with products such
as OcularProtect (ScienceBased Health) or
MacularProtect Complete (ScienceBased
Health) earlier or, at a minimum, have the
discussion with patients earlier. Patients
are likely already taking a daily multivitamin—switching to one that also offers
AREDS 2 levels of lutein and zeaxanthin
to protect the macula makes sense.
If I see a patient who has mild to intermediate AMD and their genetic risk assessment shows them to be at very high risk of
progression, I will schedule their follow-up
appointments more frequently, counsel them

more aggressively about lifestyle changes,
and institute supplemental vitamin therapy earlier than I would have just based
on clinical findings (Figures 1 and 2).
Conclusion
ODs have many tools in their armamentarium
for patients with glaucoma. They can check
intraocular pressure, corneal thickness,
perform ocular coherence tomography
and visual field testing, and check for disc
cupping. ODs use all these methods because
they don’t want to miss a patient who
has glaucoma and allow it to progress.
It is time optometrists started thinking
about patients with AMD in the same way.
Rather than simply looking for drusen
and declaring that a patient does or does
not have macular degeneration, ODs must
perform dark adaptation testing, obtain
a more thorough family history, and
consider genetic testing. ODs also need
to be more forthright in discussing with
patients lifestyle changes and nutritional
supplementation. Optometrists now have
clinical tools to make a difference for their
patients with AMD; it is time to use them.
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CASE REPORT: Self-induced
maculopathy by 12-year-old boy
OCT demonstrates damage from laser pointer
By Anupam Laul, OD, FAAO

A 12-year-old male patient presented to the
clinic with complaints of central scotomas
in each eye, worse in the right than the left.
He and a friend had been playing with a
laser pointer, and he experienced multiple
bouts of laser light directed into his eyes for
20 to 30 seconds over the course of a few
hours. The laser pointer was 650 nm and
had a power output of less than 100 mW.
The patient is not taking medications and
is in good health. Ocular history is positive
for myopia, and he wears soft contact lenses;
however, he did not wear his contact lenses
to the examination. His family history is
noncontributory. His uncorrected visual
acuity was 20/80- OD and 20/80- OS. Pinhole
visual acuity was 20/60-2 OD and 20/50+2 OS.
Amsler grid confirmed central defects OU.
Pupils, extraocular muscles, intraocular
pressures, confrotational visual fields, and
anterior segment examination via slit lamp
were unremarkable OU. Posterior segment
examination revealed loss of foveal light
reflexes and central areas of hypopigmentation OD>OS (Figure 1). Optical coherence
tomography (OCT) shows disruption of outer
layers of the retina and focal loss of photoreceptor integrity line (PIL) OU (Figures 2 and
3). Peripheral examination was normal OU.
Diagnosis and discussion
Upon examination, we noted a central yellowish lesion with irregular borders in both eyes.
OCT scans show an area of hyper-reflectance
from the retinal pigment epithelium (RPE) to
the outer plexiform layer OU. No obvious cysts
or pigment epithelial detachments are noted.
Based on the thorough history, exam, and
OCT findings, the patient was given a diagnosis of laser pointer maculopathy of both eyes.
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Laser pointers are ubiquitous and because
of this, injuries related to this device are not
uncommon. Laser stands for light amplification by stimulated emission of radiation;
this means the light emitted by laser devices
is usually monochromatic, has equal energy
and phase, and can be highly focused (minimally divergent).1 Because of their high focus,
lasers can apply high amounts of energy
to a very small area.2 Lasers applied to the
human body can have mechanical, thermal,
and photochemical effects on tissues and
cells, and hence can be of therapeutic value.
However, when used inappropriately, they
can cause damage to said cells and tissues.2
The amount of energy delivered by a
laser is measured in joules (J), and the
rate at which that energy is delivered is
measured in joules per second or watts
(W).2 An inverse relationship exists between
energy and wavelength, so, the smaller
the wavelength, the more energy.3
Lasers sold in the United States fall
under 4 classifications based on maximum
output. Class 1 lasers are the safest and are
believed not to cause damage to human
tissues. Their maximum output is less than
0.4 mW. Class 2 lasers have a maximum
output of less than 1 mW and are not likely
to cause damage with short exposures. Class
3a lasers have an output from 1 to 5 mW.
These can cause ocular injury with sustained
viewing—most laser pointers sold in the
United States fall into this category. Class
3b lasers have an output from 5 to 500 mW
and can cause ocular damage even with very
quick viewing. Lastly, class 4 lasers have a
maximum output greater than 500 mW.
These are military or occupational lasers
and can cause significant ocular damage.4
Laser pointer retinopathy has similar
effects on the retina as those caused by solar
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Figure 1. Posterior segment examination
revealed loss of foveal light reflexes and
central areas of hypopigmentation OD>OS.

retinopathy. Melanin within the retina,
specifically the RPE, is highly susceptible
to thermal damage.2 Heat from the laser
is absorbed by the RPE quicker than it can
release it, leading to damage.2 Lasers can also
cause photochemical damage, specifically
in the photoreceptor layer. Photochemical
damage is caused by laser pulses, leading
to breakdown of the molecular bonds of
proteins and nucleic acids.2 Clinically, eye
care practitioners see a yellowish lesion and
RPE changes shortly after exposure.5,6 OCT
Continued on PAGE 22
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scans show subretinal and RPE irregularity
as well as cystic spaces, and hyper- and
hypo-reflectivity in the photoreceptor layer.5,6
Patients often report decreased visual acuity,
central scotomas, and metamorphopsia.5,6
Management and follow-up
The prognosis in most cases is quite
good because many patients report
reduction—and in some cases complete
resolution—of their symptoms over the
course of weeks to months; however, longterm complications such as subretinal
and intraretinal hemorrhages, subretinal
neovascularization, epiretinal membranes,
and macular holes have been reported.7
No agreed-upon guidelines exist, and
treatment in most cases is just observation.2,7,8
Reports of treatment with oral steroids in
animal models have been published, but the
results are mixed.2,7 Another area of interest
is antioxidants because photochemical damage often results in free-radical formation.
High-dose antioxidants may play a role in
maculopathy but warrant further study.8
Back to our patient
The offending laser in this case was likely
a class 3a laser, and luckily it was of longer
wavelength (650 nm). We had a thorough discussion with the patient and his mother and
decided on observation. He was scheduled to
return in 3 to 4 weeks, given an Amsler grid,
and instructed to return to clinic as soon as
possible should he notice any worsening.
Upon follow-up, he reported significant
improvement in the size and density of
central scotomas as well as improvement in
his visual acuity. He was 20/20- in each eye,
and we noted the return of foveal reflexes
and resolution of the hypopigmented
lesions. OCT scans showed improvement
to the outer segments OU and macular
contour OU. We recommended he continue the Amsler grid testing and follow-up
every 6 months. We reviewed the longterm implications of laser damage to the
retina and emphasized continued care.
In this case, the patient was lucky that
there did not appear to be permanent
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Figures 2 and 3. Optical coherence tomography shows disruption of outer layers of the retina and
focal loss of photoreceptor integrity line OU.

damage to the outer segments of his retina.
In cases with more severe damage, OCT
scans often show focal loss of photoreceptor and RPE and absence of the PIL.
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OCULAR SURFACE DISEASE

Aesthetics and eye care are a natural fit
Go beyond flattering frames by enhancing appearance from the exam chair
Managing patients in this post-COVID (PC)—
or as I like to say post-vid (PV)—era has created new opportunities for eye care clinicians.
They have seen a surge in the use of virtual
“everything,” and that also correlates to eye
examinations. Moreover, wearing masks for
the past year has induced mask-associated
dry eye and created a general sense of anxiety about the appearance of said organs.
Think about the way patients have been
communicating of late—not with the mouth
but with hand gestures and eyes. Although
eye care practitioners may think that all
attention focuses on the eyes, the current
climate has created even more pressure to
make those peepers look good. Hence, eye
care providers must embrace eyesthetics.
Eyesthetics during the exam
Eyesthetics is the practice of collaborating
with the inner Bob Mackie or the Bobbi
Brown buried inside all of us. ODs must
offer their patients more to help these
fashion globes pop instead of remaining
hidden behind eye-muting photochromic
spectacle lenses. The collaboration of style
and optometry is an expected union. Yet
how much time do ODs spend talking about
facial shapes and new frame trends?
I do not recall spending any time focusing
on a color palette that will help to bring out
the hazel in a patient’s eyes while masking
the conjunctival chalasis. I get it—ODs are
most likely thinking this is why they have
an optician or a subscription to Vogue. That
can work. However, a lot can be done in the
exam chair prior to enhancing eyesthetics.
Treating patients to an “eye spa” day can
serve as a therapeutic treatment for other
eye-related maladies. Think of patients who
have dry eyes. One of the first things they
reach for is drops to get the red out. There
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is a reason Visine is a staple in patients’
man bags and purses. The appearance of
red eyes is a telltale sign that things are
not healthy and warrant treatment.
Patients will go all Silence of the Lambs and
“covet” the advice of the pharmacist, the
neighbor, or simply whatever commercial
brings them joy. This is the best time for
ODs to recommend dry eye treatments to
help reduce and remove the inflammatory
impetus for the redness—one option is a
thermal procedure with an emphasis on
meibomian glands. Moreover, offer patients
OTC remedies to alleviate the red—such as
brimonidine tartrate ophthalmic solution
0.025% (Lumify; Bausch + Lomb)—discuss
cosmetics that are dry eye friendly, give
advice on better lash extensions, or prescribe
bimatoprost ophthalmic solution 0.03%
(Latisse; Allergan) instead of the thick nylon
that some have glued to their lash follicles.
Now what?
Practicing in a cataract refractive setting has
provided me with an acute sense of what
patients would like to change about their
eyes. Although most of the focus (yes, that was
a pun; stay with me) is on refractive error,
a lot of discussion circles on, “Now what?”
Specifically, patients ask, “Now, what can I
do about the lids? What I can do about the
bags under these ojos?” Another favorite,
and likely one of yours, is the patient who
says, “I couldn’t see these wrinkles before
I had surgery. What did you do to me?”
In the wayback time, you now PV, I would
discuss blepharoplasty or even neurotoxins to
help take the edge off the Shar-Pei–inspired
look that their journey provided. In fact, some
states allow ODs to participate in neurotoxin
treatments to help patients. Other offerings
that may suit your practice are the use of
radio frequency or intense pulsed light to
tighten the collagen in the face as well as
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remove superficial blood vessels. Perhaps
start by offering oxymetazoline hydrochloride
ophthalmic solution 0.1% (Upneeq; Osmotica
Pharmaceuticals), a recently approved
prescription alpha adrenergic agonist daily
drop indicated for acquired blepharoptosis.
This drop makes the eye pop open. I offer
Upneeq to patients with "now what?" questions, patients who have obvious lid droop,
and even younger patients who have gone
to great lengths to decorate their eyes.
Look, I get it, PV we are all most likely still
wearing our scrubs during the week and
choosing between your 5 Les Tien hoodies to
go with your Aviator Nation sweats. However,
the one thing we all can agree on is that we
communicate with our eyes and thus we
should collaborate with our patients to help
them love that journey for themselves.
Marc R. Bloomenstein,
OD, FAAO ,
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GLAUCOMA

ANGLE CLOSURE

PRESENTATION DIFFERS
Cases illustrate how acute and chronic
angle-closure glaucoma are treated
By Hanne Hansen, OD; and Anupam Laul, OD, FAAO

1A

ODs know from the
Zhongshan Angle Closure
Prevention (ZAP) trial that
angle-closure glaucoma
occurrence in the setting
of narrow angles is low.
However, when it does
occur, the visual consequences can be dire.1 Acute
and chronic angle-closure
glaucoma present in different ways, and treatment
for both conditions often
involves surgical intervention, as the following
2 cases demonstrate.

Figure 1A is a slit
lamp image of the left
eye showing anterior
synechiae from 12
o'clock to 7 o’clock.

Figure 1B shows an
image of the anterior
segment optical
coherence tomography
(OCT) of the right eye,
revealing anatomically
narrow angles.

1B

Figure 1C shows an
image of the anterior
segment OCT in the
left eye, revealing
anatomically narrow
angles with significant
temporal anterior
synechiae.

1C
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INDICATION
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two weeks) treatment of the signs and symptoms of dry eye disease.

IMPORTANT SAFETY INFORMATION
Contraindication:
EYSUVIS, as with other ophthalmic corticosteroids, is contraindicated in most
viral diseases of the cornea and conjunctiva including epithelial herpes simplex keratitis
(dendritic keratitis), vaccinia, and varicella, and also in mycobacterial infection of the eye
and fungal diseases of ocular structures.
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Delayed Healing and Corneal Perforation: Topical corticosteroids have been known to
delay healing and cause corneal and scleral thinning. Use of topical corticosteroids in
the presence of thin corneal or scleral tissue may lead to perforation. The initial
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coincidentally with long-term local corticosteroid application. Fungus invasion must be
considered in any persistent corneal ulceration where a corticosteroid has been used
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Adverse Reactions:
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topical corticosteroids in the presence of thin corneal or scleral tissue may
lead to perforation. The initial prescription and each renewal of the medication
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nerve damage, visual acuity and field defects, posterior subcapsular cataract
formation, delayed wound healing and secondary ocular infection from
pathogens including herpes simplex, and perforation of the globe where
there is thinning of the cornea or sclera.
Clinical Trials Experience—Because clinical trials are conducted under
widely varying conditions, adverse reaction rates observed in the clinical trials
of a drug cannot be directly compared to rates in the clinical trials of another
drug and may not reflect the rates observed in practice.
The most common adverse reaction observed in clinical trials with EYSUVIS
was instillation site pain, which was reported in 5% of patients.
USE IN SPECIFIC POPULATIONS
Pregnancy—Risk Summary: There are no adequate and well controlled
studies with loteprednol etabonate in pregnant women. Loteprednol
etabonate produced teratogenicity at clinically relevant doses in the rabbit
and rat when administered orally during pregnancy. Loteprednol etabonate
produced malformations when administered orally to pregnant rabbits at
doses 1.4 times the recommended human ophthalmic dose (RHOD) and
to pregnant rats at doses 34 times the RHOD. In pregnant rats receiving
oral doses of loteprednol etabonate during the period equivalent to the last
trimester of pregnancy through lactation in humans, survival of offspring was
reduced at doses 3.4 times the RHOD. Maternal toxicity was observed in rats
at doses 347 times the RHOD, and a maternal no observed adverse effect
level (NOAEL) was established at 34 times the RHOD.

The background risk in the U.S. general population of major birth defects is
2 to 4%, and of miscarriage is 15 to 20%, of clinically recognized pregnancies.
Data—Animal Data: Embryofetal studies were conducted in pregnant rabbits
administered loteprednol etabonate by oral gavage on gestation days 6 to 18,
to target the period of organogenesis. Loteprednol etabonate produced fetal
malformations at 0.1 mg/kg (1.4 times the recommended human ophthalmic
dose (RHOD) based on body surface area, assuming 100% absorption).
Spina bifida (including meningocele) was observed at 0.1 mg/kg, and
exencephaly and craniofacial malformations were observed at 0.4 mg/kg
(5.6 times the RHOD). At 3 mg/kg (41 times the RHOD), loteprednol
etabonate was associated with increased incidences of abnormal left
common carotid artery, limb flexures, umbilical hernia, scoliosis, and
delayed ossification. Abortion and embryofetal lethality (resorption)
occurred at 6 mg/kg (83 times the RHOD). A NOAEL for developmental
toxicity was not established in this study. The NOAEL for maternal toxicity
in rabbits was 3 mg/kg/day.
Embryofetal studies were conducted in pregnant rats administered
loteprednol etabonate by oral gavage on gestation days 6 to 15, to target
the period of organogenesis. Loteprednol etabonate produced fetal
malformations, including absent innominate artery at 5 mg/kg (34 times the
RHOD); and cleft palate, agnathia, cardiovascular defects, umbilical hernia,
decreased fetal body weight and decreased skeletal ossification at 50 mg/kg
(347 times the RHOD). Embryofetal lethality (resorption) was observed at
100 mg/kg (695 times the RHOD). The NOAEL for developmental toxicity
in rats was 0.5 mg/kg (3.4 times the RHOD). Loteprednol etabonate was
maternally toxic (reduced body weight gain) at 50 mg/kg/day. The NOAEL
for maternal toxicity was 5 mg/kg.
A peri-/postnatal study was conducted in rats administered loteprednol
etabonate by oral gavage from gestation day 15 (start of fetal period) to
postnatal day 21 (the end of lactation period). At 0.5 mg/kg (3.4 times
the clinical dose), reduced survival was observed in live-born offspring.
Doses ≥ 5 mg/kg (34 times the RHOD) caused umbilical hernia/incomplete
gastrointestinal tract. Doses ≥ 50 mg/kg (347 times the RHOD) produced
maternal toxicity (reduced body weight gain, death), decreased number
of live-born offspring, decreased birth weight, and delays in postnatal
development. A developmental NOAEL was not established in this study.
The NOAEL for maternal toxicity was 5 mg/kg.
Lactation—There are no data on the presence of loteprednol etabonate
in human milk, the effects on the breastfed infant, or the effects on milk
production. The developmental and health benefits of breastfeeding should
be considered, along with the mother’s clinical need for EYSUVIS and any
potential adverse effects on the breastfed infant from EYSUVIS.
Pediatric Use—Safety and effectiveness in pediatric patients have not been
established.
Geriatric Use—No overall differences in safety and effectiveness have been
observed between elderly and younger adult patients.
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility—Long-term animal
studies have not been conducted to evaluate the carcinogenic potential of
loteprednol etabonate. Loteprednol etabonate was not genotoxic in vitro
in the Ames test, the mouse lymphoma thymidine kinase (tk) assay, in a
chromosome aberration test in human lymphocytes, or in vivo in the single
dose mouse micronucleus assay. Treatment of male and female rats with
25 mg/kg/day of loteprednol etabonate (174 times the RHOD based on body
surface area, assuming 100% absorption) prior to and during mating caused
pre-implantation loss and decreased the number of live fetuses/live births.
The NOAEL for fertility in rats was 5 mg/kg/day (34 times the RHOD).
For a copy of the Full Prescribing Information, please visit
www.EYSUVIS.com.
Manufactured for:
Kala Pharmaceuticals, Inc.
Watertown, MA 02472
Part # 2026R02
Marks designated by TM or ® are owned by Kala Pharmaceuticals, Inc.
Patented. www.kalarx.com/patents
© 2020 Kala Pharmaceuticals, Inc. All rights reserved.
October 2020
Kala®
US-EYS-2000115

GLAUCOMA
3A
2A

3B

2B

FIGURES 3A AND 3B show results of the macular cube OCT of both eyes. The right
eye ganglion cell complex (GCC) is within normal limits. The left eye GCC shows
significant 360˚ thinning corresponding to the retinal nerve fiber layer (RNFL).

4

FIGURE 2A shows results of the 24-2 Humphrey visual field in the right eye, revealing
scattered mild, nonspecific depressions. FIGURE 2B shows results of the 24-2
Humphrey VF in the left eye, revealing severe, dense 360® constriction.
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FIGURE 4 shows axial length measurements for the right eye (unobtainable
in the left eye). The right eye has an average axial length of 22.73 mm and
a shallow anterior chamber depth of 2.19 mm.
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Case 1

A 58-year-old woman presented
to the SUNY glaucoma clinic. She
was recently seen at the hospital
because of a single episode of
severe eye pain in her left eye for
which she had to undergo emergency surgery. She is currently on
dorzolamide hydrochloride-timolol maleate (Cosopt; Akorn),
brimonidine tartrate (Alphagan
P; Allergan), and latanprost.
Her incoming visual acuities
were 20/25 in the right eye and
20/30 in the left eye. Upon slit
lamp examination, the left eye
exhibited extensive anterior
synechiae covering about 180˚
of the temporal cornea (Figure
1A). A failed laser peripheral
iridotomy (LPI) at 1 o’clock
was noted; however, she had a
patent surgical iridectomy at 11
o’clock. Anterior segment optical
coherence tomography (OCT)
confirmed the presence of synechiae in the left eye, and narrow
angles in both eyes (Figures 1B
and 1C). Intraocular pressures
(IOPs) were 17 OD and 12 OS.
Noted in both eyes were 1+
nuclear and posterior subcapsular cataracts (PSCs) with
glaukomflecken seen on anterior
capsule OS. A 24-2 Humphrey
visual field revealed scattered
mild, nonspecific depressions
OD with severe, dense 360˚
constriction OS (Figures 2A and
2B). A macular cube OCT and
retinal nerve fiber layer (RNFL)
showed significant 360˚ thinning
of the ganglion cell complex
(GCC) and RNFL in the left
eye (Figures 3A and 3B). Axial
length and anterior chamber
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Figure 5A shows an image of the anterior segment OCT of the right eye, revealing significantly narrow angles with
areas of angle closure. Figure 5B shows an image of the anterior segment OCT in the left eye, revealing narrow
angles that are slightly more open than the right eye.

depth measurements were
taken using Zeiss IOLMaster,
but measurements were only
obtainable OD because of corneal
clouding and PSC OS. Biometry
shows a short axial length and
a shallow anterior chamber
depth of 2.19 mm (Figure 4).

headaches, and irritation and
discomfort of both eyes. She
reported that her vision has
been progressively worsening
over the past few years, and she
was told by her optometrist to
get a cataract evaluation 2 years
ago. She reported experiencing
irritation and redness in both
eyes, but more so OD than OS.
She used Visine for the redness.
Her pertinent medical history
included hypertension and
hypercholesterolemia, both of
which were being medically
managed. She reported no
family history of glaucoma.
Her incoming visual acuities
were 20/25-1 OD and 20/25
OS. She exhibited an afferent

Case 2

A 73-year-old woman presented
to the SUNY primary care clinic
with longstanding distance
and near vision blur, frontal
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pupillary defect with a sluggish
response and 360˚ constricted
field OD based on confrontation
visual field. The pupil response
and confrontation visual field
were normal OS. Slit lamp
exam showed narrow angles
with the Van Herick technique,
and gonioscopy revealed no
structures 360˚ in either eye
with a convex iris approach in
both eyes. IOP measured 34 mm
Hg OD and 14 mm Hg OS with
Goldmann applanation tonometry. A 30-2 Humphrey visual
field revealed dense loss with a
severely constricted visual field
OD and scattered nasal depressions OS (Figures 6A and 6B).
Further glaucoma testing revealed
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FIGURE 7 shows results of the ONH and RNFL OCT of both eyes. The right eye
shows significant neuroretinal rim and RNFL thinning. The left eye shows mild
superior-temporal RNFL thinning.

6B

FIGURE 6A shows results of the 30-2 Humphrey visual field in the right eye, revealing
dense loss with a severely constricted field. FIGURE 6B shows results of the 30-2
Humphrey visual field in the left eye, revealing scattered nasal depressions in both the
superior and inferior hemifields.
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FIGURE 8 shows results of the macular cube OCT of both eyes. The right eye
shows significant 360˚ GCC thinning. The left eye shows superior-temporal GCC
thinning that corresponds to RNFL loss.
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thinning on the RNFL greater OD than OS with
corresponding GCC loss (Figures 7 and 8).
Anterior segment OCT confirmed significantly narrow angles in both eyes, with areas
of closure in the right eye (Figures 5A and 5B).
Pachymetry was measured to be 494 mm in the
right eye and 501 mm in the left eye.
The first case represents a classic
case of acute angle-closure glaucoma,
whereas the second demonstrates
chronic angle-closure glaucoma.
PATHOGENESIS AND PRESENTATION
Acute angle-closure glaucoma
Acute angle-closure glaucoma most commonly occurs when pupil dilation results
in iridolenticular contact and subsequent
pupillary block. Pupillary block then causes
pressure to build in the posterior chamber,
pushing the peripheral iris into apposition
with the anterior chamber angle. When the
angle is acutely occluded, IOP rises quickly
and typically reaches levels of above 30
mm Hg. Visual field loss from damage to
the optic nerve can be extensive and may
occur in a matter of hours or days if the
pressure remains significantly elevated.2-4
An acute angle closure attack is an emergency, and patients are typically severely
symptomatic. Symptoms include ocular
pain, nausea or vomiting, blurred vision,
and halos around lights. The presenting
signs include extensive conjunctival hyperemia, a mid-dilated minimally reactive
pupil, corneal edema, and high IOP.2-4
Chronic angle-closure glaucoma
Chronic angle-closure glaucoma follows
a similar pathogenesis as acute angle closure but with a few distinct differences.
It can occur after an acute angle closure
attack that produces anterior or posterior
synechiae or through transient angle
closure in which the IOP periodically rises
and results in cumulative damage and
occlusion of the trabecular meshwork.2-4
The process of transient angle closure is
the most common form, and patients are
often asymptomatic. The mild, nonspecific
symptoms lead to a delay in diagnosis,
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and the resulting vision loss can be devastating. When patients do experience
symptoms, they tend to occur in dim
lighting conditions and include frontal
headaches, intermittent blurred vision,
red eyes, and variable ocular pain.2-4
Treatments
The current standards of care for acute and
chronic angle-closure glaucoma include
lowering the IOP with topical or oral drugs
and subsequently performing LPI in both
eyes. LPI equalizes the pressure between the
anterior and posterior chambers, thereby
reducing the risk of pupillary block.2-4
The ZAP trial explored the benefit of
prophylactic LPI in patients suspected of
primary angle closure. Study results showed
that although overall incidence of angle
closure is low, prophylactic LPI showed
statistically significant reduction of the risk
of glaucomatous damage from angle closure.
However, the justification of prophylactic
treatment on a widespread population basis
is low; hence investigators recommend that
at-risk patients be monitored closely, and
treatment be initiated only when suspicion
of glaucomatous progression is high.1
Alternative treatments have recently
been explored with positive results from
early lens extraction as shown in the
EAGLE trial. Extraction of the natural lens
results in a deepened anterior chamber
and eliminates the risk of pupillary block.
Researchers’ results suggest that clear
lens extraction should be considered as
first-line treatment over LPI in cases of
primary angle-closure glaucoma.5
Conclusion
Acute angle-closure glaucoma and chronic
angle-closure glaucoma are 2 processes with
distinctly different presenting signs but

similar manifestations regarding the resulting
visual field loss if not promptly treated. Both
conditions arise from similar structural
etiologies, including anatomically narrow
angles, plateau iris, shallow anterior chamber, anteriorly positioned lens, cataracts,
and thick irides.1,2,4,5 Risk factors for angle
closure include Asian ethnicity, family history,
hyperopia, female sex, and older age.2,4 The
current standard of care for acute and chronic
angle-closure glaucoma involves lowering
the IOP with topical or oral drugs and subsequently performing LPI or lens extraction.1,3-5
Although acute angle-closure glaucoma
and chronic angle-closure glaucoma present
in different ways, these cases demonstrate
that the resulting glaucomatous defects can
be similar and severe. It is crucial that these
patients be identified and receive prompt
care to prevent irreversible damage.
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A

lthough dry eye disease (DED) is among the most common
eye diseases around the world, its impact on the well-being
of patients is often underestimated. DED represents a change
in the precorneal tear film consistency and dynamics.1 Two
factors associated with the COVID-19 pandemic—increased use of video
display terminals and mask wearing—have led to new onset or worsening of DED cases.2 Early and accurate diagnosis of DED can lead to
prompt treatment and improve the short- and long-term effects of this
condition. In addition, novel therapies targeting different aspects of DED
are emerging. Here are 3 things you should know about DED and how to
treat it.

1

The prevalence of DED increased
during the COVID-19 pandemic

The pandemic of coronavirus disease 2019 (COVID-19)
led to a series of containment measures including lockdowns, mass quarantines, and curfews to limit spread of COVID-19. The
increase in remote schooling and working exposed many individuals to
greater use of visual display terminals. Increased screen time is associated with prolonged intervals between blinks, which results in excessive
evaporation of tear fluid.2 Studies have shown that the average number of
blinks decreases from about 18 per minute in normal conditions to 3 or
4 per minute while watching a screen.3 Moreover, blinking while screen
watching is not as forceful or complete.

Face masks can be a
cause of DED or MADE
A second factor associated with an increased risk for DED is the widespread use of face masks during the pandemic, leading to a new syndrome:
mask-associated dry eye (MADE). Improperly fitted or displaced face
masks can drive exhaled air toward the eyes, causing rapid evaporation of
tears, similar to the effects of continuous positive airway pressure.4

by213, prockopenko, anatolir @Adobe Stock

2

Tear film instability may lead to
inflammation and eye surface
damage

DED includes two major forms, although many hybrid
forms exist.5 Aqueous-deficient dry eye is due to reduced lacrimal secretion. It occurs when water evaporates at a normal rate in the presence of
a reduced tear flow. In evaporative dry eye (EDE), tear hyperosmolarity
results from excessive evaporation in the presence of normal lacrimal
secretory function. Tear film instability is a key component of EDE; it is
caused by changes in lipid layer function and quantity, quality, and availability of tear fluid.6 It is an important cause of symptoms and possibly is
one of the main sources of anatomical and functional epithelial changes
that initiates inflammation.
A second important factor is the function of transmembrane and secretory mucins. Gel-forming and cell surface-associated mucins facilitate the
contact between tear fluid and epithelial cells, offering protection against
allergens, pathogens, extracellular molecules, abrasive stress, and drying.
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They are negatively affected by tear film instability.7 Epithelial malfunction
caused by friction, environmental factors, ocular surface irritation, or
nerve impairment can lead to further injury. This plays a key role in the
continued tear film instability, the increasing inflammatory reaction, and
the reduced protection of nerve endings.8 An intense or prolonged exposure to an inflammation-provoking stimulus may lead to an immunologic
adaptive reaction responsible for the chronic form of the disease.

Controlling inflammation is
fundamental to preventing
and managing chronic DED
Despite eye discomfort being the most reported complaint of DED,
diagnosis and subsequent treatment of DED can be challenging because of
a lack of a single clinical assessment tool and the widely varying symptomatology. In addition, patient-reported symptoms frequently do not correspond to observed changes in clinical signs.9,10 Treatment of DED should
be aimed at restoring the homeostasis of the ocular surface system.11 All
the factors that maintain the vicious circle of DED in the patient’s clinical
presentation should be considered and treated simultaneously, if possible.

3

Novel treatments are emerging for
DED

The Tear Film & Ocular Surface Society Dry Eye Workshop II (TFOS DEWS II) recommends a stepped process
for management and treatment across 4 stages of DED.1

❚ Grade 1: Prescribe artificial tears and lifestyle modifications in patients with mild or
preclinical DED
❚ Grades 2 and 3: Add disease-modifying prescription drugs
❚ Grade 4: Surgical intervention may be needed if previous treatments have failed

It is important to note that artificial tears are not specifically designed
to improve symptoms, but to prevent symptom exacerbation.11 Consequently, tear substitutes should be instilled regularly throughout the day to
avoid symptom aggravation, rather than on an as-needed basis. Importantly, some eye drop formulations contain preservatives, which could
potentially adversely affect the ocular surface and induce more symptoms.

Artificial tears
may help DED
Corticosteroids are typically used in the treatment of ocular surface
inflammation. Loteprednol etabonate (LE) has a low risk for corticosteroid-related adverse effects such as elevated intraocular pressure (IOP).12
The LE ophthalmic suspension 0.25% was recently approved by the United
States Food and Drug Administration (FDA), becoming the first ocular
corticosteroid treatment for DED, and also the first drug indicated for the
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“Artificial tears are lubricants with an aqueous base whereas by
stimulating the trigeminal nerve pathway we are triggering the
production of complete tears, which are composed of much more
than lipid and water; they also include electrolytes, proteins,
and mucins.”
—Cynthia Matossian, MD
short-term treatment of DED. In the STRIDE 3 trial
(NCT03616899) comparing the agent to vehicle, ocular
discomfort scores were significantly improved by day
15 in both the intent-to-treat group and in a predefined subgroup with more severe ocular discomfort

at baseline.13 A recent pooled analysis of one phase 2
and three phase 3 randomized trials of similar design
found that LE was safe and well tolerated when dosed
QID for 2 to 4 weeks in patients with DED.14
A drug currently in development for potential

use in DED is varenicline. Used as a nasal spray, this
nicotinic acetylcholine receptor agonist stimulates the
trigeminal parasympathetic pathway via nerves in the
nasal mucosa to increase tear production.15 The results
of phase 2 and 3 studies showed statistically significant
improvements in the Schirmer scores (measure of tear
film production) of patients treated with varenicline
compared with those treated with placebo. Studies
also showed an improvement in eye dryness score and
that the drug was well tolerated; a common side effect
noted was mild, transient sneezing. The new drug application for varenicline nasal spray for the treatment
of DED was filed with the FDA in March 2021, and a
response is expected by October.15
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CE POST-TEST QUESTIONS

Claim Your CE Credit at:
gotoper.com/go/ot-rtf-21

1 In addition to the increased use of visual display terminals during the COVID-19 pandemic leading to less blinking and increased tear film
evaporation, what other pandemic-related factor has affected the ocular surface?
A. Increased coughing reduces tear production
B. Increased exposure to air humidifiers reduces tear production

C. Improperly fitted masks may cause rapid tear evaporation
D. Increased time indoors may cause increased tear evaporation

2 Which of the following is the most common complaint related to DED?
A. Eye discomfort
B. Blurry vision

C. Eye redness
D. Watery tearing

3 A nasal spray including varenicline is being investigated in clinical trials. It stimulates the lacrimal functional unit to encourage the secretion of a complete
tear film by targeting which type of receptors on the trigeminal nerve?
A. β-adrenoreceptors
B. Muscarinic cholinergic

C. Nicotinic acetylcholine
D. Histamine H1

To learn more about this topic, including emerging therapies for
dry eye disease, go to gotoper.com/online-cme-activities/clinicalconsultations/cc-dryeye21disease
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THE MISSING VARIABLE
By Rebekah Bernard, MD

The United States spends more
on health care than comparable
nations, with a spending gap that
has markedly increased over the past
40 years.1 However, this additional
spending has not translated into better health outcomes for Americans,
with the United States lagging behind
similar nations.2 Although health
policy experts and economists have
written volumes analyzing the deficit
between US spending and health
quality measures, 1 variable is always
missing: the replacement of physicians by nonphysician practitioners.

From the pages of
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Fewer physicians, more
nonphysician practitioners
The United States has fewer
practicing physicians per capita
than most developed nations do,
ranking 24th out of 28 countries
with just 2.56 physicians per 1000
people. The only countries ranking
worse than the United States are
Canada (2.46 physicians per 1000),
Poland (2.24), Mexico (2.17), and
Korea (2.16). For contrast, the top
physician ratios occur in Austria
(4.99), Norway (4.31), Sweden (4.13),
Germany (4.04), Switzerland (4.04),
Italy (3.81), and Spain (3.69).3

Not only does the United States not
have as many physicians compared
with other similar nations, but it is
failing to keep up in production of
new doctors. The United States ranks
30th out of 35 industrialized countries in producing medical school
graduates, graduating only 7.26 new
doctors per 100,000 population in
2013, compared with countries like
Ireland (20.13), Denmark (18.38),
Australia (15.44), and Austria (14.85).4
Although the United States has
increased the number of medical
schools by 28% since 2003,5 residency
slots—the final required stage of
physician training—have remained
flat due to a cap in payment support
from the government that has been
frozen place 1997.6 Although experts
have decried a physician shortage
for years, legislative action has
failed to increase the residency slots
required for physician licensure.
Rather than training more
physicians, US health policy has
instead incentivized the training and
use of nonphysician practitioners.
Although the US lags behind other
countries in number of physicians,
it leads the world in nonphysician
practitioners, with 40.5 nurse
practitioners and 40 physician
assistants per 100,000 population.7
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Expansion of nonphysician roles
Originally created in 1965 by physicians, the nurse practitioner and
physician assistant professions were
designed to bring primary medical
care to underserved areas. However,
over the past 40 years, these practitioners have increasingly assumed
roles traditionally filled by physicians. Beginning in the 1970s, health
care policy incentivized the growth
of both professions, funding training
programs and mandating the hiring
of nonphysician practitioners in
federally funded rural health clinics.
By 1987, the federal government
had spent $100 million on nurse
practitioner training programs. In
2010, the Affordable Care Act further
expanded the role of nurse practitioners, creating nurse-led clinics.
By 2020, nearly half the states in the
country had granted nurse practitioners the right to practice independently without physician supervision, with North Dakota recently
becoming the first state to grant physician assistants the same privilege.
What impact has this physician
replacement had on patient health
and cost? We simply do not know.
Although research has shown that
nonphysician practitioners can
provide safe and effective care
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when treating low-risk patients and working
under physician supervision or following
physician-created protocols,8 quality studies
have not been conducted to evaluate care
provided by nonphysicians practicing independently. Although many states have granted
nurse practitioners the legislative authority
to practice medicine for years, studies on
patient outcomes in these “full-practice
authority” states are glaringly absent.
Effect on health care costs
In addition, evidence exists that the rapid
growth of nonphysician practitioners over
the past 40 years may be a factor in the rise in
healthcare spending. Studies have shown that
nurse practitioners and physician assistants
may increase health care costs because of
more utilization of health care resources9;
longer consultations and more follow-ups10;
increased clinical staff time; increased
ordering of laboratory11 and radiology tests12;
unnecessary skin biopsies13; more prescription
medications,14 including unnecessary antibiotics, psychotropic medications, and opioids;
and poorer quality of referrals to specialists.15
These additional tests, procedures, and
referrals can add up. In 2013, the Institute
of Medicine estimated that “unnecessary
services” added $210 billion to health care
spending in the United States, making it
the single biggest contributor to waste.16
Unfortunately, additional health care utilization can also result in large profits for corporations and private equity firms, which have
been particularly quick to replace physicians
with nonphysician practitioners. Patients
often do not have a choice in who provides
their care when they visit these facilities.
Can increased expenses be offset by lower
salaries for nonphysician practitioners?
Probably not. One analysis in the United
Kingdom found that employing a nurse
practitioner is likely to cost as much or more
than a primary care physician.17 Although
in the past nonphysician salaries were
significantly lower than those of physicians,
the pay difference has markedly narrowed,
with nonphysicians now advocating for
“pay parity”—to be paid the same as their
physician counterparts. The state of Oregon

OPTOMETRYTIMES.COM

already requires that insurance companies
pay nurse practitioners and physician
assistants the same rates as physicians.18
It is time for health policy experts—and
the public—to question whether replacing
physicians with nonphysician practitioners
is healthy for the state of the nation.
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