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Scleral contact lenses have revolutionized the way
eye care practitioners correct some of the most
irregular corneas. These specialized lenses provide
the benefit of immediate comfort for most patients
in addition to vaulting over corneal irregularities—
substantially improving vision for patients. New
technologies have allowed practitioners to fit these
lenses with more precision than ever before.
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In Patients With Diabetic Eye Disease (DR and DME),

HELPING TO PROTECT
VISION STARTS WITH YOU
IF YOU SEE OR SUSPECT DIABETIC RETINOPATHY
EDUCATE
PATIENTS1

REFER
APPROPRIATE PATIENTS1

• Your early and frequent discussions
about progression of disease, timely
referral, and potential treatment
options can empower patients1

• The AOA recommends referring patients with
severe NPDR and PDR within 2 to 4 weeks,
and patients with higher-risk PDR with or
without macular edema within 24 to 48 hours1

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS

• EYLEA is contraindicated in patients with ocular or periocular infections, active intraocular inflammation, or
known hypersensitivity to aflibercept or to any of the excipients in EYLEA.

WARNINGS AND PRECAUTIONS

• Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal
detachments. Proper aseptic injection technique must always be used when administering EYLEA. Patients
should be instructed to report any symptoms suggestive of endophthalmitis or retinal detachment without delay
and should be managed appropriately. Intraocular inflammation has been reported with the use of EYLEA.
• Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with
EYLEA. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing
with VEGF inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and
managed appropriately.
• There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors,
including EYLEA. ATEs are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including
deaths of unknown cause). The incidence of reported thromboembolic events in wet AMD studies during the first
year was 1.8% (32 out of 1824) in the combined group of patients treated with EYLEA compared with 1.5% (9 out of
595) in patients treated with ranibizumab; through 96 weeks, the incidence was 3.3% (60 out of 1824) in the EYLEA
group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME studies from
baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the
combined group of patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were
no reported thromboembolic events in the patients treated with EYLEA in the first six months of the RVO studies.
Please see Important Safety Information throughout and Brief Summary of the full Prescribing
Information on the following page.
EYLEA is a registered trademark of Regeneron Pharmaceuticals, Inc.
© 2021, Regeneron Pharmaceuticals, Inc. All rights reserved.
777 Old Saw Mill River Road, Tarrytown, NY 10591

Brought to you by

FOLLOW UP
WITH PATIENTS

CONTINUE TO MONITOR
PATIENTS1

• Encourage referred patients to
promptly visit a retina specialist

• The AOA recommends frequent monitoring
of patients1
– At least every 6 to 9 months in patients with
moderate NPDR and more frequently for
patients with greater disease severity

The more you know about anti-VEGF agents and other potential treatments
for DR, the better you can help inform your patients. Find out more by visiting
diabeticretinaldisease.com.
ADVERSE REACTIONS

• Serious adverse reactions related to the injection procedure have occurred in <0.1% of intravitreal injections
with EYLEA including endophthalmitis and retinal detachment.
• The most common adverse reactions (≥5%) reported in patients receiving EYLEA were conjunctival
hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and intraocular pressure increased.
• Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the
associated eye examinations. Advise patients not to drive or use machinery until visual function has
recovered suff iciently.

INDICATIONS

EYLEA® (aflibercept) Injection 2 mg (0.05 mL) is indicated for the treatment of patients with Neovascular (Wet)
Age-related Macular Degeneration (AMD), Macular Edema following Retinal Vein Occlusion (RVO), Diabetic
Macular Edema (DME), and Diabetic Retinopathy (DR).
anti-VEGF, anti–vascular endothelial growth factor; AOA, American Optometric Association; NPDR, nonproliferative diabetic retinopathy;
PDR, proliferative diabetic retinopathy.
Reference: 1. Eye care of the patient with diabetes mellitus. American Optometric Association. Accessed April 2, 2021. http://aoa.uberflip.com/i/1183026-evidencebased-clinical-practice-guideline-eye-care-of-the-patient-with-diabetes-mellitus-second-edition/

07/2021
EYL.21.03.0229

BRIEF SUMMARY—Please see the EYLEA
full Prescribing Information available
on HCP.EYLEA.US for additional
product information.
1 INDICATIONS AND USAGE
EYLEA is a vascular endothelial growth factor (VEGF) inhibitor indicated for the treatment of patients with:
Neovascular (Wet) Age-Related Macular Degeneration (AMD), Macular Edema Following Retinal Vein Occlusion (RVO), Diabetic
Macular Edema (DME), Diabetic Retinopathy (DR).
4 CONTRAINDICATIONS
4.1 Ocular or Periocular Infections
EYLEA is contraindicated in patients with ocular or periocular infections.
4.2 Active Intraocular Inflammation
EYLEA is contraindicated in patients with active intraocular inflammation.
4.3 Hypersensitivity
EYLEA is contraindicated in patients with known hypersensitivity to aflibercept or any of the excipients in EYLEA. Hypersensitivity
reactions may manifest as rash, pruritus, urticaria, severe anaphylactic/anaphylactoid reactions, or severe intraocular inflammation.
5 WARNINGS AND PRECAUTIONS
5.1 Endophthalmitis and Retinal Detachments
Intravitreal injections, including those with EYLEA, have been associated with endophthalmitis and retinal detachments [see Adverse
Reactions (6.1)]. Proper aseptic injection technique must always be used when administering EYLEA. Patients should be instructed
to report any symptoms suggestive of endophthalmitis or retinal detachment without delay and should be managed appropriately
[see Patient Counseling Information (17)].
5.2 Increase in Intraocular Pressure
Acute increases in intraocular pressure have been seen within 60 minutes of intravitreal injection, including with EYLEA [see Adverse
Reactions (6.1)]. Sustained increases in intraocular pressure have also been reported after repeated intravitreal dosing with vascular
endothelial growth factor (VEGF) inhibitors. Intraocular pressure and the perfusion of the optic nerve head should be monitored and
managed appropriately.
5.3 Thromboembolic Events
There is a potential risk of arterial thromboembolic events (ATEs) following intravitreal use of VEGF inhibitors, including EYLEA. ATEs
are defined as nonfatal stroke, nonfatal myocardial infarction, or vascular death (including deaths of unknown cause). The incidence of
reported thromboembolic events in wet AMD studies during the first year was 1.8% (32 out of 1824) in the combined group of patients
treated with EYLEA compared with 1.5% (9 out of 595) in patients treated with ranibizumab; through 96 weeks, the incidence was
3.3% (60 out of 1824) in the EYLEA group compared with 3.2% (19 out of 595) in the ranibizumab group. The incidence in the DME
studies from baseline to week 52 was 3.3% (19 out of 578) in the combined group of patients treated with EYLEA compared with
2.8% (8 out of 287) in the control group; from baseline to week 100, the incidence was 6.4% (37 out of 578) in the combined group of
patients treated with EYLEA compared with 4.2% (12 out of 287) in the control group. There were no reported thromboembolic events
in the patients treated with EYLEA in the first six months of the RVO studies.
6 ADVERSE REACTIONS
The following potentially serious adverse reactions are described elsewhere in the labeling:
• Hypersensitivity [see Contraindications (4.3)]
• Endophthalmitis and retinal detachments [see Warnings and Precautions (5.1)]
• Increase in intraocular pressure [see Warnings and Precautions (5.2)]
• Thromboembolic events [see Warnings and Precautions (5.3)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug
cannot be directly compared to rates in other clinical trials of the same or another drug and may not reflect the rates observed
in practice.
A total of 2980 patients treated with EYLEA constituted the safety population in eight phase 3 studies. Among those, 2379 patients
were treated with the recommended dose of 2 mg. Serious adverse reactions related to the injection procedure have occurred in <0.1%
of intravitreal injections with EYLEA including endophthalmitis and retinal detachment. The most common adverse reactions (≥5%)
reported in patients receiving EYLEA were conjunctival hemorrhage, eye pain, cataract, vitreous detachment, vitreous floaters, and
intraocular pressure increased.
Neovascular (Wet) Age-Related Macular Degeneration (AMD). The data described below reflect exposure to EYLEA in 1824 patients
with wet AMD, including 1223 patients treated with the 2-mg dose, in 2 double-masked, controlled clinical studies (VIEW1 and VIEW2)
for 24 months (with active control in year 1).
Safety data observed in the EYLEA group in a 52-week, double-masked, Phase 2 study were consistent with these results.

Table 1: Most Common Adverse Reactions (≥1%) in Wet AMD Studies
Baseline to Week 52
Adverse Reactions
Conjunctival hemorrhage
Eye pain
Cataract
Vitreous detachment
Vitreous floaters
Intraocular pressure increased
Ocular hyperemia
Corneal epithelium defect
Detachment of the retinal pigment epithelium
Injection site pain
Foreign body sensation in eyes
Lacrimation increased
Vision blurred
Intraocular inflammation
Retinal pigment epithelium tear
Injection site hemorrhage
Eyelid edema
Corneal edema
Retinal detachment

EYLEA
(N=1824)
25%
9%
7%
6%
6%
5%
4%
4%
3%
3%
3%
3%
2%
2%
2%
1%
1%
1%
<1%

Active Control
(ranibizumab)
(N=595)
28%
9%
7%
6%
7%
7%
8%
5%
3%
3%
4%
1%
2%
3%
1%
2%
2%
1%
<1%

Baseline to Week 96
EYLEA
(N=1824)
27%
10%
13%
8%
8%
7%
5%
5%
5%
3%
4%
4%
4%
3%
2%
2%
2%
1%
1%

Control
(ranibizumab)
(N=595)
30%
10%
10%
8%
10%
11%
10%
6%
5%
4%
4%
2%
3%
4%
2%
2%
3%
1%
1%

Less common serious adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal tear, and
endophthalmitis.
Macular Edema Following Retinal Vein Occlusion (RVO). The data described below reflect 6 months exposure to EYLEA with a
monthly 2 mg dose in 218 patients following central retinal vein occlusion (CRVO) in 2 clinical studies (COPERNICUS and GALILEO)
and 91 patients following branch retinal vein occlusion (BRVO) in one clinical study (VIBRANT).

Manufactured by:
Regeneron Pharmaceuticals, Inc.
777 Old Saw Mill River Road
Tarrytown, NY 10591
EYLEA is a registered trademark of Regeneron
Pharmaceuticals, Inc.
© 2020, Regeneron Pharmaceuticals, Inc.
All rights reserved.

Issue Date: 08/2019
Initial U.S. Approval: 2011
Based on the August 2019
EYLEA® (aflibercept) Injection full
Prescribing Information.
EYL.20.09.0052

Table 2: Most Common Adverse Reactions (≥1%) in RVO Studies
CRVO
Adverse Reactions
Eye pain
Conjunctival hemorrhage
Intraocular pressure increased
Corneal epithelium defect
Vitreous floaters
Ocular hyperemia
Foreign body sensation in eyes
Vitreous detachment
Lacrimation increased
Injection site pain
Vision blurred
Intraocular inflammation
Cataract
Eyelid edema

EYLEA
(N=218)
13%
12%
8%
5%
5%
5%
3%
3%
3%
3%
1%
1%
<1%
<1%

BRVO
Control
(N=142)
5%
11%
6%
4%
1%
3%
5%
4%
4%
1%
<1%
1%
1%
1%

EYLEA
(N=91)
4%
20%
2%
2%
1%
2%
3%
2%
3%
1%
1%
0%
5%
1%

Control
(N=92)
5%
4%
0%
0%
0%
2%
0%
0%
0%
0%
1%
0%
0%
0%

Less common adverse reactions reported in <1% of the patients treated with EYLEA in the CRVO studies were corneal edema, retinal
tear, hypersensitivity, and endophthalmitis.
Diabetic Macular Edema (DME) and Diabetic Retinopathy (DR). The data described below reflect exposure to EYLEA in 578 patients
with DME treated with the 2-mg dose in 2 double-masked, controlled clinical studies (VIVID and VISTA) from baseline to week 52 and
from baseline to week 100.

Table 3: Most Common Adverse Reactions (≥1%) in DME Studies
Baseline to Week 52
Adverse Reactions
Conjunctival hemorrhage
Eye pain
Cataract
Vitreous floaters
Corneal epithelium defect
Intraocular pressure increased
Ocular hyperemia
Vitreous detachment
Foreign body sensation in eyes
Lacrimation increased
Vision blurred
Intraocular inflammation
Injection site pain
Eyelid edema

EYLEA
(N=578)
28%
9%
8%
6%
5%
5%
5%
3%
3%
3%
2%
2%
2%
<1%

Control
(N=287)
17%
6%
9%
3%
3%
3%
6%
3%
3%
2%
2%
<1%
<1%
1%

Baseline to Week 100
EYLEA
(N=578)
31%
11%
19%
8%
7%
9%
5%
8%
3%
4%
3%
3%
2%
2%

Control
(N=287)
21%
9%
17%
6%
5%
5%
6%
6%
3%
2%
4%
1%
<1%
1%

Less common adverse reactions reported in <1% of the patients treated with EYLEA were hypersensitivity, retinal detachment, retinal
tear, corneal edema, and injection site hemorrhage.
Safety data observed in 269 patients with nonproliferative diabetic retinopathy (NPDR) through week 52 in the PANORAMA trial were
consistent with those seen in the phase 3 VIVID and VISTA trials (see Table 3 above).
6.2 Immunogenicity
As with all therapeutic proteins, there is a potential for an immune response in patients treated with EYLEA. The immunogenicity
of EYLEA was evaluated in serum samples. The immunogenicity data reflect the percentage of patients whose test results were
considered positive for antibodies to EYLEA in immunoassays. The detection of an immune response is highly dependent on the
sensitivity and specificity of the assays used, sample handling, timing of sample collection, concomitant medications, and underlying
disease. For these reasons, comparison of the incidence of antibodies to EYLEA with the incidence of antibodies to other products may
be misleading.
In the wet AMD, RVO, and DME studies, the pre-treatment incidence of immunoreactivity to EYLEA was approximately 1% to 3% across
treatment groups. After dosing with EYLEA for 24-100 weeks, antibodies to EYLEA were detected in a similar percentage range of
patients. There were no differences in efficacy or safety between patients with or without immunoreactivity.
8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Adequate and well-controlled studies with EYLEA have not been conducted in pregnant women. Aflibercept produced adverse
embryofetal effects in rabbits, including external, visceral, and skeletal malformations. A fetal No Observed Adverse Effect Level
(NOAEL) was not identified. At the lowest dose shown to produce adverse embryofetal effects, systemic exposures (based on AUC for
free aflibercept) were approximately 6 times higher than AUC values observed in humans after a single intravitreal treatment at the
recommended clinical dose [see Animal Data].
Animal reproduction studies are not always predictive of human response, and it is not known whether EYLEA can cause fetal harm
when administered to a pregnant woman. Based on the anti-VEGF mechanism of action for aflibercept, treatment with EYLEA may
pose a risk to human embryofetal development. EYLEA should be used during pregnancy only if the potential benefit justifies the
potential risk to the fetus.
All pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The background risk of major birth defects
and miscarriage for the indicated population is unknown. In the U.S. general population, the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively.
Data
Animal Data
In two embryofetal development studies, aflibercept produced adverse embryofetal effects when administered every three days
during organogenesis to pregnant rabbits at intravenous doses ≥3 mg per kg, or every six days during organogenesis at subcutaneous
doses ≥0.1 mg per kg.
Adverse embryofetal effects included increased incidences of postimplantation loss and fetal malformations, including anasarca,
umbilical hernia, diaphragmatic hernia, gastroschisis, cleft palate, ectrodactyly, intestinal atresia, spina bifida, encephalomeningocele,
heart and major vessel defects, and skeletal malformations (fused vertebrae, sternebrae, and ribs; supernumerary vertebral arches
and ribs; and incomplete ossification). The maternal No Observed Adverse Effect Level (NOAEL) in these studies was 3 mg per kg.
Aflibercept produced fetal malformations at all doses assessed in rabbits and the fetal NOAEL was not identified. At the lowest
dose shown to produce adverse embryofetal effects in rabbits (0.1 mg per kg), systemic exposure (AUC) of free aflibercept was
approximately 6 times higher than systemic exposure (AUC) observed in humans after a single intravitreal dose of 2 mg.
8.2 Lactation
Risk Summary
There is no information regarding the presence of aflibercept in human milk, the effects of the drug on the breastfed infant, or the
effects of the drug on milk production/excretion. Because many drugs are excreted in human milk, and because the potential for
absorption and harm to infant growth and development exists, EYLEA is not recommended during breastfeeding.
The developmental and health benefits of breastfeeding should be considered along with the mother’s clinical need for EYLEA and any
potential adverse effects on the breastfed child from EYLEA.
8.3 Females and Males of Reproductive Potential
Contraception
Females of reproductive potential are advised to use effective contraception prior to the initial dose, during treatment, and for at least
3 months after the last intravitreal injection of EYLEA.
Infertility
There are no data regarding the effects of EYLEA on human fertility. Aflibercept adversely affected female and male reproductive
systems in cynomolgus monkeys when administered by intravenous injection at a dose approximately 1500 times higher than the
systemic level observed humans with an intravitreal dose of 2 mg. A No Observed Adverse Effect Level (NOAEL) was not identified.
These findings were reversible within 20 weeks after cessation of treatment.
8.4 Pediatric Use
The safety and effectiveness of EYLEA in pediatric patients have not been established.
8.5 Geriatric Use
In the clinical studies, approximately 76% (2049/2701) of patients randomized to treatment with EYLEA were ≥65 years of age and
approximately 46% (1250/2701) were ≥75 years of age. No significant differences in efficacy or safety were seen with increasing age
in these studies.
17 PATIENT COUNSELING INFORMATION
In the days following EYLEA administration, patients are at risk of developing endophthalmitis or retinal detachment. If the
eye becomes red, sensitive to light, painful, or develops a change in vision, advise patients to seek immediate care from an
ophthalmologist [see Warnings and Precautions (5.1)].
Patients may experience temporary visual disturbances after an intravitreal injection with EYLEA and the associated eye examinations
[see Adverse Reactions (6)]. Advise patients not to drive or use machinery until visual function has recovered sufficiently.
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With this issue, we officially enter Q4 of 2021—the
final quarter of a tumultuous year—and autumn,
the season of fall trade shows. A successful Vision
Expo West took place in Las Vegas, Nevada, and signs
are pointing to a tremendous American Academy of
Optometry annual meeting in Boston, Massachusetts.
This issue also marks the second of our new look, and
we hope you enjoy the smaller size and refined design. We
would love to hear your feedback—please let us know what
you think.
Jumping into this issue, we kick off with an informative
cover story from Mile Brujic, OD, FAAO. He examines how
the use of optical coherence tomography (OCT) can help
practitioners better fit scleral contact lenses. He offers
details on how central corneal clearance—seen on OCT images—affects the fit.
Katherine Mastrota, OD, MS, FAAO, shares how carpenter
bees in her Maryland house reminded her of Demodex,
and a trio of optometrists explain a new guideline for use of
amniotic membrane to treat ocular surface disease.
Interested in learning more about sports vision? Thomas
Wong, OD, FNAP, and David Damari, OD, FCOD, FAAO, have
you covered. They detail 9 sports vision technology resources
to help ODs better assist their athlete patients.
Dive deep into low vision rehabilitation with Nicole Ross,
OD, and Alexis Malkin, OD. They offer 3 steps—and 2 case
reports—to help ODs better understand their patients’ needs
and develop a plan to address those needs.
Chief Optometric Editor Benjamin Casella, OD, FAAO,
explores the connection between anxiety and glaucoma,
and Leo Semes, OD, FAAO, cautions clinicians to remian
vigilant for recurrences in their patients with central serous
retinopathy.
If dropping a vision care plan is in your plans for 2022,
take a look at this month’s article written by Diana CantoSims, OD. She outlines 3 ways for ODs to replace revenue
that is lost from the dropped vision care plan.
Enjoy autumn and this month's issue of Optometry Times.®
As always, thank you for reading.

Mike Hennessy Sr,
chairman and founder of Optometry Times®’
parent company, MJH Life Sciences™
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OPINION
Content

From the Chief Optometric Editor

DELTA COVID-19 VARIANT
FORCES MEETING CHANGES

I

recently received word
that a conference at which
I am slated to speak has
gone virtual. Although
I am bummed about not
seeing ODs in person again,
I certainly understand the
decision. I am thrilled to be
lecturing more these days,
but I now wonder if we will
ever get back to the in-person
conferences of yesteryear.
I strongly believe the
COVID-19 pandemic will
be over some day, although
I am aware that my belief
goes against the conclusion
reached by some very smart
people. It seemed a lot easier
to see the other side of this
whole series of events before
the rise and spread of the
Delta variant. However, I
think there will come a day
when we look back and learn
from the pandemic we called
COVID-19. We did have a
taste of “maybe we are close
to returning back to normal”
in June. The American
Optometric Association
Optometry’s Meeting was held
successfully in person and
virtually in Denver before
the rise of Delta. I was there.
I felt safe. It was great.
Delta forces changes
Now, as I pen this month’s
editorial, it is time to hunker
down more. Cases in Georgia

October 2021

Vice President, Content
Alexandra Ward, MA

Associate Editor
Brooke Henson

award@mjhlifesciences.com

bhenson@mjhlifesciences.com

Group Content Director
Sheryl Stevenson

Copy Chief
Jennifer Potash

sstevenson@mjhlifesciences.com

Copy Supervisors
Rachelle Laliberte
Paul Silverman

Content Channel Director
Gretchyn M. Bailey, NCLC, FAAO
gbailey@mjhlifesciences.com

Design & Production
Creative Director
Robert McGarr

Circulation Director
Jonathan Severn

Art Director
Jennifer Toomey

Production Director
Keyonna Graham

Publishing/Advertising
are up to levels they reached
before a vaccine was available. Where I live, thousands
of students are home from
school in quarantine. The
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to affect young people more
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I think there will
come a day when we
look back and learn
from the pandemic
we called COVID-19.
I have heard that more
younger people are getting
the vaccine, which I see as a
good thing. It seems clear that
more people getting vaccinated is how we are going to get
out of this. Herd immunity
from a lot of people catching
COVID-19 means we will
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Central serous retinopathy is not a benign disease
Remain vigilant to recurrences to apply potential treatments
By Leo Semes, OD, FAAO

Words to this effect were in a referral letter
from a retinologist more than 30 years ago for
a patient presenting with acute blurry vision:
“Central serous retinopathy is not a benign
disease.”
The patient's vision in the involved eye at
that presentation was 20/40, and the diagnosis was central serous retinopathy (CSR).
The patient was observed, and visual acuity
resolved to 20/25.
Over decades of follow-up, the patient
showed progressive retinal changes without
the presence of subretinal fluid (Figures 1 and
2). In the absence of acute leakage into the subretinal space, no treatment was indicated.
At the most recent follow-up visit, the
patient—now aged 68 years—exhibited visual
acuity of 20/80 in the involved eye. The
visual acuity in the fellow eye (OD) was 20/20.
Optical coherence tomography (OCT) shows a
full-thickness retinal defect, which allows for

differentiation of the choroidal circulation in
the involved eye (OS) (Figure 3) while the right
eye is completely normal. The OCT imaging of
the right eye shows normal retinal laminations
and foveal contour (Figure 4).
Discussion
CSR has many appellations, including central
serous chorioretinopathy, perhaps the best
clinical description because it incorporates
the pathogenesis of choroidal hyperperfusion.
The prevalence of the presentation has caused
some eye care clinicians to simply use the term
central serous.
A recent review on the subject describes
the condition as common among those aged
25 to 50 years with a predilection for men.
Although the prognosis for spontaneous return
to baseline visual acuity in acute cases is
expected, a variety of treatment interventions
have been reported as successful for chronic
cases.1 In the present case, no triggers were
identified but corticosteroid therapy has been

1

Figure 1. Color fundus photograph of
the left eye 16 years following the initial
diagnosis. The retinal pigment epithelium
atrophy is evident and located just
temporal to the center of the macula.

2

Figure 2.
Color fundus
photographs
of the right
(left panel)
and left
(right panel)
showing
greater retinal
pigment
epithelium
atrophy.
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Figure 3.
Vertical and
horizontal
raster scans
of the left eye.
The crosssectional
samples show
the extent
of retinal
atrophy.

4

Figure 4. Horizontal raster scans of the left eye. The crosssectional samples demonstrate normal foveal contour, thickness,
and retinal laminations. (Images courtesy of Leo Semes, OD, FAAO)
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reported, which can be modified or
avoided to minimize the possibility of
recurrences.2
Practitioners should remain
vigilant, especially with patients with
chronic disease, so that they are aware
of recurrences for which potential
treatments may be applied. It is
beyond the scope of this discussion to
offer all those options. The interested
reader is referred to publication on
the subject.2-5 One potential therapy
applicable to primary eye care is
eplerenone, the oral medication that
appears to be promising.6 The author
has had limited success with topical
nepafenac (unpublished results).
Interestingly, patients with chronic
cases may develop neovascularization
that may be the cause of retinal complications.7 Fortunately, the present
case did not exhibit evidence of this
complication. We are unable to determine the cause of the unfortunate
outcome.
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Demodex: Recognize it and treat it
How carpenter bees got me thinking of follicular mites
By Katherine M. Mastrota, OD, MS, FAAO

I was born and raised in East Harlem in New
York City. Now I live in Brooklyn, New York.
However, I do own a small, Cape Cod–styled
home on Kent Island in Maryland. Kent
Island was the first permanent English settlement in North America and remains almost
as rural as when the first settlers tilled the soil
and culled for oysters in the Chesapeake Bay.
Signs of infestation
Why do I tell you this? Well, each July our
family spends a week or so in our Maryland
home. During our stay, we plan visits from
the arbor specialist, John, to cut back and
feed the 100-year-old mulberry tree in our
yard; the John Deere machine specialist,
Dave, to overhaul and repair the tractor;
the well man, Charles, to check the water
pump; Chuck, the sewage man, to monitor
the drain field; and Ed, the exterminator,
to inspect the house for obvious reasons.
This year it took all of 20 seconds for Ed
to announce that we had an infestation
of carpenter bees in our pool house—20
seconds. He simply walked around the pool
house, pointed his finger, and said, “There.”
Shocked, we realized that every day we walked
past the telltale signs of infestation, oblivious
to the damage that was being caused by the
bees drilling into the support beams of the
building. Ed’s experienced, professional, and
trained eye made a diagnosis so obvious that
I was embarrassed I did not recognize it.
It struck me that we as eye physicians
are in some ways like Ed, looking for signs
of infestation—not of carpenter bees, but
of other critters that have made haven
in our patients, namely the follicular
mite Demodex (folliculorum or brevis).
Zhao et al found the association between
Demodex infestation and blepharitis to be
statistically significant by meta-analysis.1
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Demodex also has been associated with trichiasis,2 meibomian gland dysfunction,3 conjunctival inflammation,4 and corneal pathology.5
Furthermore, infestation of Demodex mites
induces a change of tear cytokine levels,
IL-17 especially, which causes inflammation
of the lid margin and ocular surface.6
Just as tiny, cylindrical bored holes in our
pool house lumber and a spray of carpenter
bee debris on my pool screen were signs of
bees working away on the premises, eyelashes
with cylindrical dandruff are pathognomonic for ocular Demodex infestation.7
Extensions of the problem
A recent study examined Demodex folliculorum (D folliculorum) survival time in
various cosmetics, ie, powder cream,
mascara, and lipstick. Study authors
concluded that follicular mites’ ability to
survive in cosmetics could allow shared
makeup to be a vector of D folliculorum.8
Patients with Demodex blepharitis have
varying degrees of bacterial microbiota imbalance in the conjunctival sac. It is suggested
that Demodex serves as a vector to transfer
both skin and environmental flora to the eye.3
There is a hypothesis that Demodecidae
species plays a role in viral transmission.
It seems likely that arthropod-coronavirus
interactions may take place through the
molecular attraction forces between the
chitin on the exoskeleton of mites commonly
found on human skin and the lipids present on the viral envelope of COVID-19.9
Eyelid margin care and rescue
In the setting of overall good health, it is my
personal belief backed with evidence that
daily eyelid margin cleaning maintenance is
key to controlling Demodex overpopulation
and its downstream pathology in the lid margin area.10 Mechanical cleaning of the lid margin, eg, professional microblepharoexfoliation

10

(BlephEx) in conjunction with patient
at-home daily lid margin cleaning (iLidClean,
We Love Eyes Eyelid Margin Cleansing Brush,
NuLids) removes sensitizing lid margin
biofilm, makeup, allergens, and Demodexrelated debris. Commercial lid cleaning
solutions are helpful to this process. In
development from Tarsus Pharmaceuticals
Inc, lotilaner ophthalmic solution 0.25%
(TP-03), an eye drop demonstrated to
cure collarettes and eradicate Demodex in
clinical trials, is poised for drug approval.
Remain vigilant
My point is this: Be like Ed. Recognize
Demodex. Treat it.
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Guideline redefines amniotic
membrane’s role in ocular surface disease
Earlier and proactive use is suggested for a variety of corneal diseases
By Douglas K. Devries, OD; Paul M. Karpecki,
OD, FAAO; and Seema Nanda, OD

Every day, patients are referred for
treatment of corneal-involved ocular
surface diseases such as persistent epithelial defect (PED), recurrent corneal
erosion (RCE), and epithelial basement
membrane dystrophy (EBMD), among
others. Many patients have received prior
palliative treatments that were initially
effective but ultimately insufficient,
resulting in a condition that returns
worse than before. Fortunately, in many
cases, we are able to use cryopreserved
amniotic membrane (CAM) to provide
permanent relief for these patients.
Our use of CAM for reparative treatment in cases once relegated to palliative
care has expanded. As its use becomes
increasingly integral to our respective
practices, we are in lockstep with
ophthalmic corneal surgeons who are
incorporating this therapy. Recognition
of this expanded role was the impetus
for a Consensus Guideline developed
by Marguerite McDonald, MD; Neel
Desai, MD; Mark Milner, MD; Clifford
Salinger, MD; and John Sheppard, MD,
MMSc; in conjunction with Bio-Tissue,
Inc, manufacturer of CAMs Prokera,
AmnioGuard, and AmnioGraft.1
Reexamining the role
The Consensus Guideline reexamines the
role of CAM in cornea-involved ocular
surface disease (OSD) and notes that for
many of these disease states, existing
standards rely too heavily on palliative
treatments and fail to recommend disease-modifying therapies early in the
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CASE 1:

EPITHELIAL BASEMENT MEMBRANE
DYSTROPHY DEBRIDEMENT
By Douglas K. Devries, OD

1

A 66-year-old White male
patient presented with
history of pseudophakia
OU, dry eye disease (DED),
epithelial basement
membrane dystrophy,
and primary open-angle
glaucoma. He received a
diagnosis of arthritis and
keratoconjunctivitis sicca.
Clinical findings of the
right eye showed irregular
thickening over map dot
dystrophy, best-corrected
visual acuity 20/40-, irregular topography, and irregular corneal pachymetry

2

mapping (Figures 1 and 2).
The patient was treated with cyclosporine A
(Restasis; Allergan) for
approximately 3 years. In
addition, he underwent
superficial keratectomy OS
and received cryopreserved
amniotic membrane OD in
November 2020.
At a follow-up visit, the
patient exhibited 20/25+
uncorrected visual acuity OD.
Figure 1. Irregular central topography responsible for decreased best-corrected visual acuity.
Figure 2. Irregular pachymetry map as a result of epithelial basement membrane dystrophy.
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treatment algorithm.2-4 The
guideline authors write that
their collective experience with
amniotic membrane (AM) for
treatment of cornea-involved
OSDs and for presurgical
optimization of the ocular
surface indicates that treatment protocols should include
earlier, proactive use of AM.1
Our practice patterns with
respect to CAM reflect this
and other recommendations.
For example, the authors of
the guideline indicate that
superficial keratectomy followed by application of CAM
should be the standard of care
for treatment of RCE—and we
agree.1 The standards of care
for many cornea-involved
OSDs—including RCE—routinely
recommend bandage contact
lenses (BCLs) to passively aid
in reepithelialization, but BCLs
pose inherent risks, including
infectious keratitis, dry eye disease (DED), inflammation, and
corneal hypoxia and edema.5

CASE 2:

EXPOSURE KERATITIS/PERSISTENT
EPITHELIAL KERATOPATHY
3

By Paul M. Karpecki, OD, FAAO
A 66-year-old White female patient
presented with a history of fourth
nerve palsy with incomplete
closure, dry eye disease, and
filamentary keratitis (Figure 3). She
received a diagnosis of exposure
keratitis/persistent epithelial
keratopathy (PEK) and keratoconjunctivitis sicca. At this visit, the
persistent epithelial defect (PED)
was first treated with artificial tears
and 180-day dissolving punctal
plugs. She was prescribed generic
moxifloxacin twice a day and erthyromcycin ointment at bedtime.

4

At her follow-up almost 3 months
later, a therapeutic bandage
contact lens (BCL) was placed on
her right eye. No improvement was
noted after 2 weeks, and cryopreserved amniotic membrane (CAM)
was placed. Two months after CAM

Disease-modifying
application, the patient’s PEK was
therapy
resolved (Figure 4).
Two types of AM are used for
Figure 3. Slit lamp photography reveals
ophthalmic purposes: cryopreconfluent staining with filamentary keraserved and dehydrated. The
titis. Fluorescein staining shows punctate
keratopathy due to exposure and DED.
guideline authors explain that
Figure 4. The persistent epithelial kerathe cryopreservation process
topathy resolved, but mild and inferior
allows CAM to retain heavy
staining secondary to exposure remains.
chain (HC) peptide covalently
conjugated with high molecular
weight hyaluronic acid (HA), which is nonfacilitating neutrophil apoptosis, polarizing
covalently complexed with pentraxin-3
M1 to M2 macrophages, and suppressing
(PTX3)—HC-HA/PTX3—and that this biologic
Th1 and Th17 lymphocyte activation; inhibits
matrix is responsible for CAM’s anti-inflamscarring by preventing myofibroblast differmatory and regenerative healing properties.6-9
entiation and reprogramming into progenitor
CAM is distinct from dehydrated
cells; and promotes regenerative healing by
AM because CAM provides regeneraaugmenting mesenchymal stem cell function
tive healing, characterized by a limited
and maintaining stem cell quiescence.6
inflammatory and fibrotic response that
Here, we share how we use CAM in our
is maintained in cryopreservation.10
practices, discuss how our efforts reflect
CAM suppresses inflammation by
the Consensus Guideline, and make
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recommendations on how to effectively
integrate CAM into clinical practice.
Devries on infectious keratitis
I have been using CAM for many years to treat
OSD, PED, RCE, and EBMD, as well as traumatic corneal injuries, corneal ulcers, and
infectious keratitis. I concur with the guideline’s recommendations on when, why, and
how to reposition CAM in clinical practice.
Continued on PAGE 14
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is supported by evidence from adequate and well-controlled studies of ZERVIATE in pediatric
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Geriatric Use: No overall differences in safety or effectiveness have been observed between
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NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility

Carcinogenicity
In a 2-year carcinogenicity study in rats, orally administered cetirizine was not carcinogenic
at dietary doses up to 20 mg/kg (approximately 550 times the MRHOD, on a mg/m2 basis).
In a 2-year carcinogenicity study in mice, cetirizine caused an increased incidence of benign
liver tumors in males at a dietary dose of 16 mg/kg (approximately 220 times the MRHOD,
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Cetirizine was not clastogenic in the human lymphocyte assay or the mouse lymphoma assay.
Impairment of Fertility
In a fertility and general reproductive performance study in mice, cetirizine did not impair
fertility at an oral dose of 64 mg/kg (approximately 875 times the MRHOD, on a mg/m2 basis).

PATIENT COUNSELING INFORMATION
Risk of Contamination: Advise patients not to touch dropper tip to eyelids or surrounding

areas, as this may contaminate the dropper tip and ophthalmic solution. Advise patients to
keep the bottle closed when not in use. Advise patients to discard single-use containers after
each use.
Concomitant Use of Contact Lenses: Advise patients not to wear contact lenses if their
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after a response to topical therapy

For example, the guideline
offers examples of situations for
which waiting for conventional
therapies to fail is not the best
practice. In cases of PED, the
guideline indicates that the ideal
time to use CAM is not after weeks
of passive, traditional therapies
but instead as the first-line treatment at the point of initial injury.
Similarly, the guideline notes that
CAM may be an optimal early
intervention for epithelial defects
in patients with a propensity for
poor healing due to concurrent
diabetes, a history of herpetic
keratitis, or neurotrophic cornea;
as well as for patients with exposure keratopathy or a poor blink
reflex due to age, neurodegenerative disease, or other factors.
These clinical pearls illustrate
why I use CAM for corneal
ulcers and infectious keratitis:

is observed.

» Many patients with corneal ulcer
or infectious keratitis are candidates for CAM. The Consensus
Guideline recommends its use as
soon as possible after identifying
the origin of the ulcer or keratitis,
particularly when the ulcer is central, large, necrotic, or associated
with significant inflammation.

» CAM can be used on an active
viral or bacterial infection because
of its antimicrobial properties
and because the infection can
be monitored with fluorescein
through the amniotic membrane.

The guideline emphasizes
a critical point that influences
how I use CAM in my practice.
All too often, eye care providers
reserve CAM as a last resort
when earlier use could have
introduced important healing
properties and prevented further
corneal surface deterioration.
Karpecki on
neurotrophic keratitis
In my practice, we have seen
many patients who have been let
down by treatment with palliative
therapeutics. Then we use CAM,
and within a very short time
they can see and function—it
literally changes their lives.
Punctate epithelial keratitis,
superficial punctate keratitis
related to dry eye, and filamentary keratitis are the main dry eye
indications for which I use CAM.
We also use it after debridement
of EBMD and RCE, as well as
Salzmann nodular degeneration
removal. In my experience, it has
been successful in removing haze
after phototherapeutic keratectomy or superficial subepithelial
infiltrate scars. Furthermore,
it has become a mainstay for
recurrent corneal erosions and
neurotrophic keratitis (NK).
These clinical pearls demonstrate why I use CAM for NK:

In patients with active infection,

» Dry Eye Workshop (DEWS) II

CAM may warrant replacement

stresses that DED can lead to

if it changes from translucent to

neurosensory abnormalities and

opaque or dissolves partially or

a neurotrophic cornea.11 Because

completely.

CAM helps regenerate corneal

» In patients with suspected

nerves, it provides a benefit for

protozoan or fungal keratitis,

patients with severe DED, who

consider the use of CAM only after

may have diminished sensation

a diagnosis can be confirmed

and a reduced blink reflex.

by culture, Gram stain, confocal

» Strong correlation exists

microscopy—or, more importantly,

between DED severity and the loss
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CASE 3:

CRYOPRESERVED AMNIOTIC MEMBRANE FOR TREATMENT
OF RECURRENT EPITHELIAL EROSION
By Seema Nanda, OD
A 75-year-old White female patient presented

a month later with RCE and pain. A bandage

superficial punctate keratitis with no edema.

contact lens (BCL) was placed and cyclosporine

Fluoroquinolone and steroids were discontinued,

drops were prescribed.

and she continued use of preservative-free artificial tears and cyclosporine.

More than 5 years later, the patient presented

with corneal trauma OD caused by glass as well
as dry eye disease (DED). She received a diagno-

to my clinic (Figures 5 and 6). The cornea was

sis of recurrent corneal erosion (RCE) with DED

debrided, and cryopreserved amniotic mem-

remained intact with no staining (Figure 7).

for the past 5 years.

brane (CAM) was placed. She was prescribed

Six months after CAM application, the patient

fluoroquinolone drops, steroids, and preserva-

showed no staining. Cyclosporin was discon-

tive-free artificial tears.

tinued, and the patient continued use of only

At the time of the injury, the patient was
treated elsewhere with fluoroquinolone drops,
preservative-free artificial tears, and sodium

Two weeks later, CAM had dissolved, RCE

chloride drops. She was stable at a follow-up

was noted, and a new CAM was placed. Upon

visit several days later. However, she presented

follow-up a few days later, the patient exhibited

5

6

One month later, the patient’s cornea

preservative-free artificial tears as needed.

7

Figure 5. Fluorescein staining reveals punctate keratopathy due to dry eye disease and rough area around from recurrent corneal erosion for 5 years.
Figure 6. Superior area of corneal debridement shown.
Figure 7. One month after placement of cryopreserved amniotic membrane, the epithelial defect had healed and the punctate keratopathy had
resolved. The patient maintained this status for more than 6 months.

of corneal nerves in NK, a degenerative disease

maintenance treatment to continue to normal-

caused by damage to the trigeminal nerve.1

ize the cornea once CAM has been applied as

The most common causes of NK are herpetic

induction therapy.

infections, such as with herpes simplex virus,
varicella-zoster virus, diabetes, or previous
ocular or facial surgery.

» CAM is an effective treatment for this
disease and can be used as first-line therapy.
Cenegermin-bkbj (Oxervate; Dompé), a form
of human nerve growth factor approved by
the FDA for NK, can be used as an adjunctive

OPTOMETRYTIMES.COM

For many cases in which I had previously
used a BCL, such as PED and filamentary
keratitis, I start with CAM. The healing
response is greater because CAM actively
imparts the anti-inflammatory and regenerative healing properties associated with
the HC-HA/PTX3 biologic matrix, and it
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reduces the risk of complications like infiltrative keratitis that can occur with a BCL
and cause it to tighten while over a lesion.
CAM has not moved higher on my list of
options for early disease, but it has moved up
on my of list of options for severe corneal disease. This is how I employ CAM in severe DED:
» The optimal use of CAM for persistent,
highly symptomatic, or recalcitrant DED is as
an adjunctive intervention after first-line therapies have proven inadequate to control the
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symptoms and signs of OSD.

» CAM may be used in place of steroids, in
addition to steroids, or as a steroid-sparing
agent for induction therapy in DED as long-term
topical anti-inflammatories begin to work.

Nanda on PED, RCE, and EBMD
Patients who have sustained trauma to the
cornea and are at risk of developing persistent
epitheliopathies are excellent candidates
for CAM as first-line therapy. Every day I see
people who have had unsuccessful palliative
treatment for corneal wounds. The story is
always the same: Other frustrated doctors
refer these patients out of sheer desperation because they see corneal wounds that
close and then reopen a month later.
In cases of RCE, I debride the cornea if the
edges are rough, then I apply CAM, and I see
the patient back the next day. At that visit, I
stain the cornea with fluorescein, with the
CAM in place, which allows me to see the
degree of improvement. I follow patients
according to the amount of injury to their
corneas. In milder cases, the cornea may heal
quickly, so follow-up may be a week later.
With more tissue damage, the cornea may
take longer to mend and need another CAM
to aid in wound healing. The key is to look
for microcystic edema: If present, a second
membrane may be warranted. Watch these
corneas because erosions can still occur;
however, with CAM, the likelihood can be
decreased dramatically. I monitor patients
every few months until they are healed.
As the Consensus Guideline indicates,
CAM provides anti-inflammatory and

The key is to look for
microcystic edema:
If present, a second
cryopreserved
amniotic membrane
may be warranted.
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regenerative healing properties that a BCL
does not. The application is just as easy,
but the results are far superior. Why? The
BCL will dehydrate the cornea, causing an
increased propensity of infection because
patients do not always adhere to the protocol
of using antibiotic drops.
Chronic conditions such as herpetic
lesions, corneal keratitis, and even centrally
located epithelial defects from traumatic injuries can be managed effectively and efficiently
with CAM.
Here are pearls for use of CAM to treat PED,
RCE, and EBMD:
» Any patient with PED is a candidate for CAM.
» CAM should be used first-line for an acute
epithelial defect, proximal to the point of initial
injury, when the risk of persistency is high.

» CAM should be considered early for epithelial
defects that present a high risk for delayed
healing and scarring.

» For patients with RCE and a sloughing
epithelium (whether EBMD- or trauma-based)
debridement and treatment with CAM should
be considered early in the disease process.

REFERENCES

1. McDonald M, Desai N, Salinger C, Milner M, Sheppard J. Redefining
the standard of care: a consensus guideline. The place of cryopreserved
amniotic membrane in treatment protocols for cornea-involved ocular
surface disease and before refractive cataract surgery. Bio-Tissue. April
2020. Accessed September 30, 2021. https://www.biotissue.com/
consensus-guide/
2. Gupta S, Gupta P, Sayegh R. Healing a persistent corneal epithelial
defect. EyeNet. August 2014. Accessed June 14, 2021. https://www.aao.
org/eyenet/article/ healing-persistent-corneal-epithelial-defect
3. Weiner G. Confronting corneal ulcers. EyeNet. July 2012. Accessed
June 14, 2021. https://www.aao.org/eyenet/article/ confronting-cornealulcers
4. Thakrar R, Hemmati HD. Treatment of recurrent corneal erosions.
EyeNet. March 2013. Accessed June 14, 2021. https://www.aao.org/
eyenet/article/ treatment-of-recurrent-corneal-erosions
5. Pathak AK, Rubins D, Feldman BH, et al. Bandage contact lenses after
refractive surgery. EyeWiki. Updated September 13, 2021. Accessed
September 26, 2021. https://eyewiki.aao.org/Bandage_Contact_ Lenses_
After_Refractive_Surgery
6. Tseng SC. HC-HA/PTX3 purified from amniotic membrane as novel
regenerative matrix: insight into relationship between inflammation
and regeneration. Invest Ophthalmol Vis Sci. 2016;57(5):ORSFh11-8.
doi:10.1167/iovs.15-17637
7. Jirsova K, Jones GLA. Amniotic membrane in ophthalmology:
properties, preparation, storage and indications for grafting-a review.
Cell Tissue Bank. 2017;18(2):193-204. doi:10.1007/s10561-017-9618-5
8. Röck T, Bartz-Schmidt KU, Landenberger J, Bramkamp M, Röck D.
Amniotic membrane transplantation in reconstructive and regenerative
ophthalmology. Ann Transplant. 2018;23:160-65. doi:10.12659/
AOT.906856
9. Watson CT, Breden F. The immunoglobulin heavy chain locus: genetic
variation, missing data, and implications for human disease. Genes
Immun. 2012;13(5):363-373. doi:10.1038/gene.2012.12
10. Cooke M, Tan EK, Mandrycky C, He H, O’Connell J, Tseng SC.
Comparison of cryopreserved amniotic membrane and umbilical cord
tissue with dehydrated amniotic membrane/chorion tissue. J Wound
Care. 2014;23(10):465-474, 476. doi:10.12968/jowc.2014.23.10.465
11. Craig JP, Nelson JD, Azar DT, et al. TFOS DEWS II report executive
summary. Ocul Surf. 2017;15(4):802-812. doi:10.1016/j.jtos.2017.08.003

» CAM can be used without debridement in
RCE without a sloughing epithelium, but with
moderate topographic abnormalities and DED.

» If RCE presents alongside an active infection,
use CAM as soon as possible after identifying
the etiology or antimicrobial sensitivities and
controlling the infectious process.

» CAM should be used in any patient with visually or topographically significant EBMD.

» Patients whose EBMD appears to be turning
into RCE should be treated with CAM.

Conclusion
CAM helps to treat corneal-involved OSD, as
well as the sequelae of moderate to severe
DED, earlier in the disease process. The
Consensus Guideline reexamines the role of
CAM in the treatment of corneal-involved
OSD and suggests that treatment protocols
include more proactive use of AM at earlier
stages, with an emphasis on the benefits of
such use of CAM because of its anti-scarring,
anti-inflammatory, and antiangiogenic
properties. The guideline provides an educational tool for eye care providers interested
in introducing CAM to their own patients.
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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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Top 9 sports vision resources
New technology helps eye care practitioners assist their athlete patients
By Thomas A. Wong, OD, FNAP; and
David Damari, OD, FCOD, FAAO

Mens sana in corpore sano, or a “sound mind
in a sound body,” is a motto applicable to
education and society that dates to the ancient
Greeks and Romans.1 The postponed 2020
Olympics in Tokyo with reduced spectators
because of the COVID-19 pandemic is a
powerful reminder of the importance of
sports to the wellness of communities. Sports
vision is an opportunity for optometrists to
provide important services to future patients.
Protection
Contact sports such as lacrosse, baseball, and
football illustrate the importance of protective
eyewear, which also provides protection
against concussion.2 Sports vision training can
improve visual performance in many sports,
including tennis, baseball, and basketball.3
As sports become faster and more physical,
parents may question the need for protective
headgear, the use of which has been criticized
in women’s lacrosse.4 Only football has a
higher incidence rate of concussion than
women’s lacrosse. Although helmets are not
proven to prevent concussion—and some have
argued that they create a “gladiator” effect
leading to more physical play—cost-benefit
analyses make a compelling argument that
protective headgear and eyewear will lead to
fewer concussions and eye and other injuries.5
Enhancing visual performance
Optometrists have used sports vision to
improve athletic performance for decades,
citing that up to 80% of perceptual input necessary for good sports performance is visual.6
Many new technological instruments
are available for enhancing an athlete’s
visual performance. Professional sports
players have even become involved in the
development of these technologies.
Tampa Bay Buccaneers quarterback Tom
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Brady partnered with BrainHQ.com in 2016
on a cognitive training module that works on
reaction time, useful field of view, visual processing speed, and multiple object tracking.7
Golden State Warriors basketballer Stephen
Curry studied Michael Jordan’s ability to
shoot free throws under the pressure of

the lights at Chicago’s United Center using
stroboscopic glasses to boost his shortterm memory and perceptual ability in an
initiative commissioned by Nike at Duke
University to enhance his jump shots.8-10
Kawhi Leonard also studied these vision
Continued on PAGE 20

TOP 9 SPORTS VISION RESOURCES
Apps and websites

Description

Today’s modern athlete and the impact of science and vision
1 training on athletic performance in sports
https://binovi.com/files/IR/Impact_of_science_and_Vision_
Training_on_Athletic_Performance_in_Sports--WEB.pdf

Case studies of sports vision
training and applications to elite
athletes

Protective eyewear for young athletes
2 https://www.aao.org/clinical-statement/
protective-eyewear-young-athletes

Summary of protective
guidelines for the young athlete

Concussions, vision & your eye doctor
3 https://www.aoa.org/AOA/Documents/Practice%20Management/
Specialties/SPV/AOA-Concussion-FactSheet.pdf

AOA Concussion Fact Sheet

Sports & Performance Vision (SPV)
4 https://www.aoa.org/practice/specialties/
sports-and-performance-vision?sso=y

AOA’s Sports Vision Training
resource

Sports vision training podcast
5 https://www.dynamicvisiontherapy.
com/podcast/episode/f28cd81a/
episode-13-graham-erickson-od-faao-fcovd-sports-vision-training

Clinical outcome support tool
for use in the management of
diplopia

6

Strobe Eyewear training improves visual memory
https://today.duke.edu/2012/07/appelbaumstrobe

Visual memory study supported
by Nike at Duke University

Sports Vision & Performance Academy
7 https://www.elitesportsvisionandperformanceacademy.com/
sports

Sports vision resources for
athletes

Contact lens sports vision
8 https://www.allaboutvision.com/sportsvision/sport-contactlenses.htm

How contact lenses can improve
sports performance

Strobe light training with Steph Curry and Kawhi Leonard
9 https://www.espn.com/nba/story/_/id/18002545/
kawhi-leonard-strobe-light-training-nba

ESPN article on basketball
strobe light training
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Supporting healthy contact lens wear

Scleral Lens Insertion Solution

Daily Eyelid Health Management Spray

Nutrifill is a preservative free scleral lens
insertion solution with 5 essential
electrolytes designed to mimic the
body’s natural tears.

HyClear is a pure and stable hypochlorous
acid (.01%) spray for daily eyelid health
management. Providing a safe, easy to use
treatment without the high cost or hassle
of being a prescription product.

Nutrifill.com

GetHyClear.com

The Optimum family of premium GP materials offers a wide range of oxygen
permeabilities, excellent wettability and high stability to work alongside the industry’s
sophisticated scleral lens designs.
Optimum materials can be paired with Tangible® Hydra-PEG®.

Hyper DK

High DK

Optimum-Infinite.com or Contamac.com

High DK
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training techniques during his run to the NBA
championship with the Toronto Raptors.11
Citius, altius, fortius, or “faster, higher,
stronger,” is an Olympic and life motto for
every patient with a workout routine. The
concept of the mobile office has evolved
to the mobile gym where everything
in life is integrated into smartphones,
smartwatches, and other devices.
Visual performance as a business
Sports vision has been an attractive and,
for some eye care practitioners, a lucrative
aspect of vision practice for more than 30
years. Although some aspects of sports
vision have not changed, including how
practitioners define what is encompassed
in the specialty, advancing technology
has changed how services are provided to
athletes, whether at the elementary school,
college, avocational, or professional level.
Many practitioners in sports vision
excel at providing contact lenses for their
athletic patients. Some eye care providers
offer the best advice about spectacle lens
design, including the optical, protective, and
transmission characteristics of those lenses.
Finally, many practitioners, mostly optometrists, provide sports vision therapy to train
athletes in the aspects of visual performance
that are most useful for a particular sport.
A good resource for practitioners who
serve athletes is the sports and performance vision section on the American
Optometric Association website.12
Contact lenses and sports vision
Don Teig, OD, FFAO, and Gary Heiting,
OD, have written about contact lenses
and sports vision on AllAboutVision.com.
Although the site is geared toward patients,
it is an excellent starting point for helping
practitioners communicate with athletes
who want a visual advantage.13 The one
critical omission on this site is no mention
of scleral contact lenses, which I find are
an excellent option for many athletes.
Spectacle lenses and sports vision
The most important aspect of spectacle lenses

October 2021

in athletics is protection. In 2000, the most
recent year for which there was a report
available, more than 42,000 eye injuries
related to sports were reported. The best lens
material for this protection is polycarbonate.
The American Academy of Ophthalmology
guidelines provide important information
on protective eyewear for various sports.14

elitesportsvisionandperformanceacademy.com/sports
4. Comstock RD, Arakkal AT, Pierpoint LA, Fields SK. Are high school girls’
lacrosse players at increased risk of concussion because they are not
allowed to wear the same helmet boys’ lacrosse players are required to
wear? Inj Epidemiol. 2020;7(1):18. doi:10.1186/s40621-020-00242-5
5. Acabchuk RL, Johnson BT. Helmets in women’s lacrosse: what the
evidence shows. Concussion. 2017;2(2):CNC39. doi:10.2217/cnc-20170005
6. Vision and sports performance. International Sports Vision
Association. Accessed September 13, 2021. https://www.sportsvision.
pro/athletes/vision-and-sports-performance/
7. Davis S. Tom Brady uses brain exercises designed for people with
brain impairments and it blew away the scientists who created them.
BrainHQ. January 29, 2019. Accessed September 13, 2021. https://www.
brainhq.com/news/tom-brady-uses-brain-exercises-designed-forpeople-with-brain-impairments-and-it-blew-away-the-scientists-whocreated-them/
8. Joyner MI. Curry vision: explaining the science behind Stephen
Curry’s top-tier aim. Sports Illustrated. March 17, 2018. Accessed
September 13, 2021. https://www.si.com/edge/2016/03/22/stephencurry-golden-state-warriors-sports-science-vision-training

In 2000, more than
42,000 eye injuries
related to sports
were reported.
Polycarbonate is
the best material
for protection.14
Appelbaum et al offer an excellent summary of these technologies. Good visual
acuity and other optometric findings are
important baselines necessary for information processing in competitive sports.15
Perspectives on modern
sports vision
Optometric practices will benefit from the
understanding of how sports, athletics,
and exercise benefit our diverse communities and improve health outcomes.
Improving visual performance for the
elite athlete is not the only goal. Sports
and exercise are integrated into the music
playlists, work life, and the consciousness
of Generation Z and future patients.
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Approach patients with low vision
on an individual basis

Clinicians must think creatively for solutions to vocational rehabilitation
By Nicole C. Ross, OD; and Alexis G. Malkin, OD

Low vision rehabilitation is a segment of
optometry that lends itself to creativity
in case management and approaches to
help patients achieve their goals. As practitioners begin to establish a low vision
practice, they will have the opportunity
to provide value to their patients’ lives
by developing solutions to achieve vocational, social, and daily living goals.
By the numbers
The low vision patient population is considered to be primarily a geriatric patient base
with reading goals. Although older patients
make up most of the population presenting
for low vision services,1 many patients are still
working or have other, varied goals. People
with vision impairment are underemployed,
and low vision practitioners can have a
major impact on helping patients achieve
sustainable, competitive employment.
According to research conducted by the
American Foundation for the Blind, in 2017
there was a 37% labor force participation rate
among people with vision impairment and a
12% unemployment rate. The general working
population had a 73% labor force participation
rate and a 5% unemployment rate during the
same period.2 The estimated rate of employment for those with vision impairment is
increasing over time, although it’s still low.
When approaching concerns related to
employment and accommodations, it is
critical to understand the Americans with
Disabilities Act Amendments Act (ADAAA) of
2008. Key points from the ADAAA include3,4:
» Employers cannot ask about a vision
impairment before making a job offer, but
they can ask about the applicant’s ability
to do certain tasks (ie, read labels).
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MINI CASE NO. 1
A 19-year-old Asian male patient who is

Our solution was to assist the patient in

a college student presented with macular

connecting with the disability office at his

disease. His best-corrected visual acuity

university and to recommend incorporating

was 20/600 OD and OS. His current devices

an adapted microscope—ie, with output to

include Android phone with a KNFB Reader

an external monitor—into his lab courses.

mobile app, 8X monocular telescope,
laptop with Zoom Text (magnifier with

KEY POINT: Low vision is an iterative

speech) and Lime Lighter software.

process—even patients with a large

The patient’s goal is to see the
microscope during biology lab.

» Job applicants do not need to disclose
their vision impairment unless they
need a reasonable accommodation for
the job application (ie, large print).

» An employer can ask about an obvious
impairment (ie, dog-guide user) if the employer
believes that an accommodation will be
necessary to reasonably perform the job.

» After making an offer, the employer can
ask about the impairment and require
a medical exam if all potential employees receive the same treatment.

» The employer can ask additional details
once the impairment is disclosed but
cannot withdraw the job offer based on
the impairment (unless the applicant
cannot meet a specific medical standard,
such as in a police department).

People with vision impairments must
understand their rights and consider legal
counsel or support from the local state agency
for the blind if they have specific questions as
they go through a hiring process or a discussion about new accommodations needed in
the workplace. Reasonable accommodations
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toolbox may have additional needs
as they encounter new situations.

include a variety of visual and nonvisual
aids, including video magnifiers, modified hours, transportation assistance,
and accessible document formatting.
The low vision practitioner plays a key
role in helping patients find the devices and
tools to best serve them in a current job or for
future employment. This plan is developed
through a detailed low vision history, device
assessment, and collaborative plan of care.

Step 1:

Understand the
problem with clinical history

Low vision rehabilitation serves an important
role in improving functional visual ability
and providing appropriate adaptations
to make visually mediated tasks easier to
complete.1,5,6 Additional research shows that
early rehabilitation and intervention may be
critical in patients of younger working age.7
An effective low vision evaluation comes
with an understanding of the patient’s
goals and the visual tasks they find difficult.
The clinician also must understand the
patient’s overall visual ability in the key
functional domains of reading, mobility,
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driving, visual motor ability, glare tolerance,
and visual recognition. These functional
domains come from studies exploring visual
difficulties of patients with low vision as
measured by patient-reported outcomes
and visual function questionnaires.8.9
Key questions to ask regarding employment include:
» What is the level of detail required? This
can be used to estimate the level of magnification needed (to estimate required
equivalent power or magnification).

» What is the working distance? Know

» What are workplace restrictions on the

dioptric power needed for a patient to read

types of devices that can be used?

1M print is the inverse of the best-cor-

» Are there multiple tasks and

rected distance acuity of the better seeing

demands or a singular demand?

eye—ie, a patient with 20/100 acuity should

Step 2: Understand magnification

be able to read 1M print with a +5.00 D
near add or a +5.00 D hand magnifier.

requirements, low vision formulas

» The inverse-of-the-near-acuity method

Many formulas are relevant to magnification
determination; however, the most routinely
used involve determination of the appropriate dioptric starting power for reading
1M standard print. Four methods determine
the power required to read 1M print10-16:

uses a similar approach to Kestenbaum’s
rule except for using best-corrected near
acuity rather than distance acuity. A patient
who can read 2M print at 40 cm with their
bifocals (ie, 0.40/2.0M acuity) would require
a +5.00 D near add to read 1M print.

at what distance the patient requires

» Kestenbaum’s rule uses the inverse of

» The Acuity Reserve Rule states that most

and if modification is possible.

the distance acuity. It predicts that the

people read at a maximal rate when the
print size is at least 2 times greater than
their threshold print size. Thus, if fluent

MINI CASE NO. 2

reading of print is the goal, the dioptric
requirement should be at least doubled
from that predicted by Kestenbaum’s or
the Inverse of the Near Acuity rule.

A 65-year-old male patient with macular
degeneration presented with goals to con-

Feq= Mts x Fcap

» Inverse of the Critical Print Size Method

Here, our goal of equivalent power is

arose from work finding considerable dif-

tinue to play poker at the casino. His specific

+3.50 D, and the near cap for the telescope

ferences in print sizes at maximal reading

need was to see cards in his hand at 25 cm

is determined by the desired working

rate and threshold when reading continuous

and cards on the table estimated at 68 cm.

distance of 68 cm (ie, ~ +1.50 DS):

text. Thus, many clinicians now use Legge’s

His best-corrected visual acuity was

3.50 = Mts x Fcap

MNRead Acuity Charts to assess a patient’s

20/60 OD and 20/200 OS with corrections

3.50 = Mts x (+1.50)

critical print size (ie, print size near maximal

of +1.00 –1.00 × 90 OD and +0.50 –1.50 ×

Mts = 3.50/1.50 ~ 2.3X

reading rate [MAR]) and threshold print

90 OS.
Upon assessment, we find the patient

Using an Ocutech SightScope 2.2X

size and use the former to predict dioptric

telescope system (Figure) with a +1.50

requirements for reading 1M print. This

can see cards at a close distance with

D cap, the patient can read the cards on

method is commonly used in cases where

a +3.50 D near add; thus, we require a

the table and read papers at 65 cm on

patients may have high reading demands.

system of an equivalent power of +3.50

the computer and desk at his telemar-

D that offers a longer working distance.

keting company. With the +3.50 D bifocal

In this case, a near telescope would be

segment, he is able to read small print

appropriate. The equivalent power of a

on playing cards or documents. The near

near telescope is determined by the mag-

cap on the telescope is removable, so the

nification of the telescope and a near cap

patient can use this same system as a

lens placed on the front of the telescope.

distance telescope for television viewing.

Reading print is a common goal for
low vision patients,17 but it is not the only
vocationally related task for which magnification may be required. The task may be
less common. In such cases, because it may
be more relevant to determine whether the
patient can see the detail required at a close
working distance, estimate magnification
by considering one of the following:
Magnification
estimate

Figure. The patient’s 2.2X
Ocutech SightScope Near
Telescope System.

OPTOMETRYTIMES.COM
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Required working
distance

=

Distance patient can
discern the task
Or

Magnification
estimate

=

Patient's MAR
MAR required for task
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FUNCTIONAL HISTORY
COMPONENTS
A comprehensive functional history
includes the following:

» When working to address task-specific
goals, encourage the patient to bring the items
required so the setup can be simulated.

» In many cases, the setup is too complex or cumbersome to simulate in the

• READING: Understand print size demands,

office. When this occurs, a referral to a

reading versus continuous reading tasks,

» The CVRT or OT can help accurately

the patient’s habitual reading distance—and

quantify the lighting as well as measure-

whether the patient is willing to change that

ments needed for optical solutions.

the patient’s ability to complete spot

low-vision therapist or OT is critical.

distance—and finally the patient’s history of

» The CVRT or OT can bring a trial frame, tele-

reading prior to vision loss.

scope, or other tools that are recommended

• MOBILITY: Know whether the patient is

to evaluate in the task-specific environment.

currently using mobility aids (ie, support
cane, long white cane, walker, rollator),

their fall history, and if positive, where and
how the falls occurred and their ability
to manage steps, curbs, and uneven
pavement.

• DRIVING: Understand when, where, and

why the patient is driving. Is driving critical
for employment? Has the patient been
involved in motor vehicle accidents or close
calls? When is their license due to expire?

• VISUAL RECOGNITION: Know the patient’s
ability to recognize faces or objects. Are

they able to recognize popular characters
on television? Does glare in indoor or
outdoor environments impact visual
recognition ability and overall vision?

• VISUAL MOTOR: Understand the patient’s
ability to perform activities of daily living,
such as cooking, writing, and dressing.

For cases which require an infinite
or intermediate working distance, a
a near telescope may be suitable.

Step 3: Evaluate the device
Evaluating a device that a patient brings to the
office visit or simulating the required task is
optimal. Doing so allows the clinician to evaluate multiple approaches. However, further
assessment may be needed at the workplace.
In these instances, collaboration with a certified vision rehabilitation therapist (CVRT) or
occupational therapist (OT) can be critical.
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Tips to improve device success:

This collaboration is essential to gathering
specific feedback from the patient in their
environment as well as feedback from a
trained professional on the patient’s additional needs. The CVRT or OT may recommend
changing the working distance, adding a
device with contrast sensitivity enhancement,
shifting to a hands-free device, or making
other adjustments to the device recommendation. To facilitate this process, the low vision
provider must fully communicate the optical
design of the device and request specific
feedback to finalize the device and augment
the clinical decision-making process.
Conclusion
In summary, understanding the patient’s
concerns, difficulties, and the task at hand is
key to prescribing appropriate visual assistive
equipment. Collaborating with occupational
therapists, rehabilitation therapists, and
other professionals can facilitate the development of the best plan for patients.
REFERENCES

1. Goldstein JE, Massof RW, Deremeik JT, et al; Low Vision
Research Network Study Group. Baseline traits of low vision
patients served by private outpatient clinical centers in the
United States. Arch Ophthalmol. 2012;130(8):1028-1037.
doi:10.1001/archophthalmol.2012.1197
2. Key employment statistics for people who are blind or visually
impaired. American Foundation for the Blind. Accessed April 27,
2020. https://www.afb.org/research-and-initiatives/statistics/
key-employment-statistics
3. Americans with Disabilities Act of 1990. S. 933. Congress.
gov. July 26, 1990. Accessed September 30, 2021. https://www.
congress.gov/bill/101st-congress/senate-bill/933?q=%7B%22sea
rch%22%3A%5B%22%22%5D%7D&s=8&r=107
4. The Americans with Disabilities Act Amendments Act of 2008.
US Equal Employment Opportunity Commission. Accessed
February 14, 2021. https://www.eeoc.gov/statutes/americansdisabilities-act-amendments-act-2008

24

5. Goldstein JE, Jackson ML, Fox SM, Deremeik JT, Massof RW;
Low Vision Research Network Study Group. Clinically meaningful
rehabilitation outcomes of low vision patients served by
outpatient clinical centers. JAMA Ophthalmol. 2015;133(7):762769. doi:10.1001/jamaophthalmol.2015.0693
6. Stelmack J. Quality of life of low-vision patients and outcomes
of low-vision rehabilitation. Optom Vis Sci. 2001;78(5):335-342.
doi:10.1097/00006324-200105000-00017
7. Macnaughton J, Latham K, Vianya-Estopa M. Rehabilitation
needs and activity limitations of adults with a visual impairment
entering a low vision rehabilitation service in England.
Ophthalmic Physiol Opt. 2019;39(2):113-126. doi:10.1111/opo.12606
8. Massof RW, Ahmadian L, Grover LL, et al. The activity inventory:
an adaptive visual function questionnaire. Optom Vis Sci.
2007;84(8):763-774. doi:10.1097/OPX.0b013e3181339efd
9. Stelmack JA, Szlyk JP, Stelmack TR, et al. Measuring outcomes
of vision rehabilitation with the Veterans Affairs low vision
visual functioning questionnaire. Invest Ophthalmol Vis Sci.
2006;47(8):3253-3261. doi:10.1167/Iovs.05-1319.
10. Kestenbaum A. Reading glasses for patients with very poor
vision. Am J Ophthalmol. 1953;36(8):1143-1144.
11. Whittaker SG, Lovie-Kitchin J. Visual requirements for reading.
Optom Vis Sci. 1993;70(1):54-65. doi:10.1097/00006324199301000-00010
12. Lovie-Kitchin JE, Oliver NJ, Bruce A, Leighton MS,
Leigiaton WK. The effect of print size on reading rate
for adults and children. Clin Exp Optom. 1994;77(1):2-7.
doi:10.1111/j.1444-0938.1994.tb02977.x
13. Raasch TW, Rubin GS. Reading with low vision. J Am Optom
Assoc. 1993;64(1):15-18.
14. Legge GE, Ross JA, Isenberg LM, LaMay JM. Psychophysics of
reading. clinical predictors of low-vision reading speed. Invest
Ophthalmol Vis Sci. 1992;33(3):677-687.
15. Legge GE, Ross JA, Luebker A, LaMay JM. Psychophysics of
Reading. VIII. the Minnesota Low-Vision Reading Test. Optom Vis
Sci. 1989;66(12):843-853. doi:10.1097/00006324-19891200000008
16. Legge GE, Rubin GS, Pelli DG, Schleske MM. Psychophysics
of reading--II. low vision. Vision Res. 1985;25(2):253-266.
doi:10.1016/0042-6989(85)90118-x
17. Brown JC, Goldstein JE, Chan TL, Massof R, Ramulu P; Low
Vision Research Network Study Group. Characterizing functional
complaints in patients seeking outpatient low vision services in
the United States. Ophthalmology. 2014;121(8):1655-1662.e1.
doi:10.1016/j.ophtha.2014.02.030

Nicole C. Ross, OD, is associate professor of
optometry at New England College of Optometry
(NECO) in Boston, Massachusetts. Her clinical area
of expertise is low vision rehabilitation. She earned
her doctor of optometry at NECO and completed a
residency in vision rehabilitation at The Ohio State
University in Columbus, Ohio,
followed by a 2-year fellowship at
Johns Hopkins University, Wilmer
Eye Institute. She has received
honoraria for educational lectures
from Eschenbach Optik.
rossn@neco.edu

Alexis G. Malkin, OD, is associate professor of
optometry at New England College of Optometry
in Boston, Massachusetts. She focuses on vision
rehabilitation didactically and clinically. Previously,
Malkin was a faculty member
at Wilmer Eye Institute at Johns
Hopkins Medicine. She has received
honoraria for educational lectures
from Eschenbach Optik and
Humanware.
malkina@neco.edu

PRACTICAL CHAIRSIDE ADVICE

AMD Standard of Care is Not Enough
IRIS REGISTRY

20/83 VA

Average at wet AMD diagnosis

HOME STUDY

according to IRIS Registry

≥20/40 VA

real-world data 1

Average at wet AMD diagnosis
with ForeseeHome2

Early Detection Helps Preserve Vision
ForeseeHome is a remote monitoring program for at-risk dry
AMD patients that helps detect wet AMD earlier and alerts
you of changes.

Remote patient monitoring

leads to better outcomes and

stronger optometric practices
FDA Cleared

Differentiate your practice

No cost to your practice

Solidify long-term

Strengthen your referral
relationships with qualified
wet AMD referrals

relationships with
your patients

Medicare Covered

The Key to Successful Home Monitoring
NOTAL VISION DIAGNOSTIC CLINIC

Practice Workflow
Implementation

Engagement
& Education

Benefits
Verification &
Authorization

Diagnostic Clinic

Continuous
Monitoring

Remote Patient
Management
Vision Alert
Management

GET STARTED TODAY
ForeseeHome is a registered trademark, and the ForeseeHome AMD Monitoring Program and logo and the Notal Vision logo are
trademarks of Notal Vision. © 2020 Notal Vision, Inc. All rights reserved.
References: 1. Rao P et al. Ophthalmology. 2018;125(4):522-528. 2. Domalpally A, Clemons TE, Bressler SB, et al. Ophthalmol Retina.
2019;3(4):326-335.
See website for FDA Indication for Use.

SM-068.02

1-855-600-3112
Mon-Fri, 8 AM to 6 PM EST

www.foreseehome.com/doctor

GLAUCOMA

Beyond anxiety in patients with glaucoma
Emotional health can potentially affect patient care, study results show
By Benjamin P. Casella, OD, FAAO

It is widely understood that emotional
health is a significant part of overall health.
Depression and anxiety have the capacity
to affect a person physically. I was recently
challenged by a friend on how anxiety could
influence physical health. Rather than cite
numerous peer-reviewed references, I simply
pointed to the notion of stage fright. The
classic scenario would be feeling sick in the
bathroom before giving that big speech.
Numerous professions exist in which
workers can be de facto frontline anxiety
identifiers. Recent pushes aim to train
hairstylists to detect signs and symptoms of
domestic violence. I know my barbershop
is a place for conversation, and I am in and
out in 15 minutes. I could only imagine how
much conversation could take place between
a stylist and a customer who was there long
enough to let highlights process, for example.
Listen to your patients
Health care workers are obviously in this
position, and eye care is no different.
Physically, ODs are in a position to detect
signs of abuse. I can recall a vitreous
hemorrhage in a young child with no clear
history of trauma and no apparent underlying
systemic condition, which would predispose
to such. ODs are also in a position to hear
their patients and listen to what they are
telling them—both verbally and nonverbally.
Depression and anxiety have been shown
to be higher in patients with glaucoma
compared with patients without glaucoma.1
These conditions can affect how patients
respond to clinical recommendations.
Study results recently published in BMJ Open
Ophthalmology pointed to emotional health as
having a potential impact on patient care.2
This study, which was cross-sectional
in design, included 100 patients from the
glaucoma and retina divisions of the Wilmer

October 2021

Eye Institute in Baltimore, Maryland (40 from
the glaucoma service and 60 from the retina
service). Each patient filled out the Patient
Health Questionnaire (PHQ-9) for depression and the Generalized Anxiety Disorder
(GAD-7) tool to determine the likely presence
and severity of depression and/or anxiety,
respectively. The scores and results were given
to each patient’s ophthalmologist just prior
to an eye examination (the study included
10 ophthalmologists). After the examination was over, the ophthalmologists filled
out questionnaires regarding whether the
patients’ scores for depression and/or anxiety
changed the clinical approach regarding
communication, treatment, follow-up, etc.
Of the patients included in the study:
» 20% showed no signs of anxiety
or depression per the surveys filled
out prior to the examinations

» 48% showed minimal anxiety or depression as their worst score on the surveys

» 27% showed mild to moderate depression or anxiety as their worst score

» 5% showed moderate to severe
depression or anxiety

» 2% had suicidal thoughts

As for the questionnaires filled out by the
doctors after the examinations were over, 90%
said they paid attention to depression and
anxiety in their assessment of their patients,
90% stated they found the questionnaire
useful, and 100% stated they did not think
ophthalmologists were adequately trained
on how depression and anxiety could affect
treatment adherence. Further, 82% reported
that they did not change their behavior based
on the patient scores. No doctor changed
treatment based on the patient scores. Some
99% did not change follow-up for any patients
based on the patient scores. However, some
4% did refer a patient to a social worker or
psychologist/psychiatrist for further care
based on the results of the patient scores.
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100%

of doctors said
they did not think
ophthalmologists
were adequately
trained on how
depression and
anxiety could affect
treatment adherence.
Conclusion
Regarding this study, self-reported survey
questions could always pose limitations
because they rely on the accuracy of responses. However, the results are compelling
in that they suggest that knowledge of a
patient’s emotional health status (using the
study language) could have an impact on
patient care. Going further, note that the
4% of patients referred out for further care
as per their anxiety/depression scores may
have been missed without knowledge of
their scores by their doctors. Four percent
is a significant number of patients.
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USE OCT TO DETERMINE
SCLERAL LENS CLEARANCE

Apply this technology to assess corneal clearance and improve fitting success
By Mile Brujic, OD, FAAO

Scleral contact lenses have revolutionized the way
eye care practitioners correct some of the most
irregular corneas. These highly specialized lenses
provide the benefit of immediate comfort for
most patients in addition to vaulting over corneal
irregularities—substantially improving vision for
patients. New technologies have allowed practitioners to fit these lenses with more precision
than ever before. One of the technologies that has
revolutionized fitting accuracy is anterior segment optical coherence tomography (AS-OCT).
OCT in scleral lens fitting
AS-OCT is commonly used to estimate central
corneal clearance (CCC) of the scleral lens
over the cornea. CCC is one of the key components of a successful scleral lens fit. The goal
of an appropriate scleral lens fit is a corneal
clearance of 100 to 300 µm at the portion of
the cornea where the lens comes in closest
proximity to it. This becomes increasingly
challenging when fitting highly irregular corneas because portions of the lens may vault the
cornea at much greater levels of clearance.
AS-OCT provides precision in the fitting
process that is difficult to replicate with a slit
lamp estimation of CCC. Contemporary AS-OCT
technologies provide the ability to view the
cornea at a variety of angles. One of the most
powerful features is radial scans that measure
around the center of the cornea. This gives the
clinician the opportunity to determine lens centration in both horizontal and vertical meridians.
Here, I review the finer points for accurately
using AS-OCT scans to appropriately assess
corneal clearance and employing the images
to improve scleral lens fitting success.
Nonectatic corneas
Scleral lenses have been deployed for a
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1A

1B

Figure 1A. This diagram shows even clearance across the cornea. Figure 1B. Optical
coherence tomography (OCT) horizontal cross-section shows even clearance across the cornea.

Less
clearance

More
clearance

variety of ocular surface conditions. They are
indicated for nonectatic corneal conditions,
including corneal dystrophy such as epithelial basement membrane dystrophy, severe
keratoconjunctivitis, nonresolving epithelial
erosions, corneal transplant, and Salzmann
nodular degeneration, or for individuals with
scarred corneas leading to irregular surfaces.
Although these corneas have irregular surfaces, they are often not ectatic. As such, the variable
of irregularity is removed, creating a straightforward fitting process when looking at corneal
clearance. Ideally, the cornea should be cleared
at equal amounts in every meridian measured.
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Figure 2.
This diagram shows a scleral
lens that is decentered to the
right. As seen here, there is
less clearance on the left-hand
side than the right-hand side.

If asymmetries exist in the amount of
clearance among the regions of the cornea, it
is critical to determine the reasons. Figure 1A
shows a representation of an ideal clearance in
any meridian. Clinicians should look for even
amounts of clearance across the scleral lens.
Figure 1B demonstrates an even distribution of
lens clearance over the cornea and represents
a well-centered lens in the meridian viewed.
Seeing OCT scans in the horizontal meridian
prompts attempts to centralize the lens as best as
possible. Paying particular attention to the clearance pattern will help determine the centration
Continues on PAGE 30
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Figure 3. Horizontal cross-section of an OCT image on the left eye
demonstrates temporal decentration as evidenced by less clearance
nasally (left side of image) and more clearance on the temporal side
(right side of image).

Figure 4. A vertical cross-section with more clearance inferiorly (left
side of scan) than superiorly (right side of scan).
5A

5B

Figure 5A. Horizontal cross-section shows a consistent clearance
(although more than typically desired). Figure 5B. Vertical crosssection shows the irregularity and lack of symmetry in the clearance
of the lens over the cornea.
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of the lens on the eye. Figure 2 depicts
a decentered lens. The direction of
decentration can be determined by
the portion of the lens-cornea relationship that hasthe largest region of
clearance. If a lens is viewed on the
left eye and a horizontal cross-sectional cut is viewed with an OCT, a lens
that is temporarily decentered would
have less clearance on the nasal aspect
of the cornea and more clearance
on the temporal aspect (Figure 3).
It is critical to understand the contributing factors to lens decentration.
A landing zone that inappropriately
fits along the sclera, too much CCC
creating excessive vaulting, and a
larger-diameter lens are factors that
can affect centration. It is important
to optimize these characteristics of a
scleral lens. Ensure that the landing
zone is not too flat in any meridian
because this is a major contributor
to lens decentration. Excessive
vaulting, in addition to creating an
additional oxygen barrier for the
cornea, can also cause movement
and decentration with the force of
the lid attempting to blink over the
lens. Additionally, a larger lens will
often add unnecessary weight to the
lens, which may cause decentration.
Just as important as assessing
decentration in the horizontal meridian is assessing centration in other
scanned meridians. Figure 4 demonstrates a vertical AS-OCT scan showing
an inferior lens decentration. This can
be seen by the great corneal clearance
inferiorly than visible superiorly. This
lens is decentered because the landing
zone is flatter than the vertical scleral
profile. This scleral lens fit would benefit from the clinician steepening the
landing zone in the vertical meridian
to improve the vertical decentration.
Ectatic corneas
When viewing in any cross-section
the clearance profile in patients with
ectatic corneas, it becomes difficult
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to analyze centration based on the
clearance characteristics across
these ectatic corneas. As seen in
Figure 5, the horizontal and vertical
cross sections in a patient with keratoconus can appear very different
because of the inferior ectasia.
In these instances, it is critical to
view the limbal clearance to attempt
to obtain symmetry in the vertical
meridian of patients with ectatic
corneas. Interestingly, the horizontal
cross-section appears normal, and
similar considerations can be taken
when fitting the nonectatic cornea.
An additional consideration with
fitting an ectatic cornea is the ability to alter the curves of the scleral
lens to better meet the needs of the
underlying cornea. Contemporary
scleral lens designs can incorporate
zone modifications independent
of other zones. As such, scleral
lenses can be made more prolate
for patients with ectatic corneas.
Conclusion
Understanding the power of CCC
provides the clinician with an
additional tool to optimize the fit of
scleral lenses. Using OCT imaging
provides valuable information in the
appropriate fit of scleral lenses.
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HOW TO DROP A VISION PLAN
and replace revenue

Add a niche product, get creative with marketing, and collaborate with local businesses to bounce back

By Diana Canto-Sims, OD
With recent reimbursement cuts from
vision plans, many eye care providers have
considered dropping vision plans entirely.
Is this wise? Should it be done quickly? Or
should ODs proceed slowly and strategically?
Some eye care providers don’t believe
their practices can survive without vision
plans, although others say it is the best
practice decision they have ever made.
Every practice is different—some eye care
providers have instantly dropped plans, yet
others are uncomfortable going cold turkey.
When dropping a vision plan, eye
care providers’ primary concern is losing
the revenue these vision plans provide.
Change can be challenging and scary.
It is easier to continue accepting vision
plans and conform to lower reimbursement. Instead of an all-or-nothing
approach, consider taking baby steps.
To wean off vision plans, ODs must make
changes in their practices by replacing
previous revenue with new revenue. They
cannot continue to conduct business as
usual and expect a different outcome.

TAKEHOME MESSAGE
To wean off vision plans, ODs must
make changes in their practices
by replacing previous revenue with
new revenue. Add a niche product,
service, or specialty; get creative
with marketing messages; and
collaborate with other professionals
or organizations.
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Before dropping a plan, ODs should
run a report from their practice management system to understand how much
revenue each plan brings to the practice.
Compare the revenue brought in by
each vision plan and determine which
is least profitable. Drop this one first.
Practices with multiple vision plans
with similar revenue should evaluate
which offers the worst customer service,
the most challenges, confusing reimbursements, or the most lab remakes.
Once practices have done their due
diligence, it is time to strategically replace
lost revenue by following the tips below.

1.

ADD A NICHE PRODUCT,
SERVICE, OR SPECIALTY
Niche specialties include dry eye treatment,
sports vision therapy, myopia management,
and eyewear styling sessions. Practices
can, for example, offer luxury, bespoke
eyewear (to accompany styling session
services); become a safety sports eyewear
destination; and carry a broad selection
of protective safety goggles for work.
Keep in mind that simply adding, say, a
robust inventory of safety goggles will not
necessarily increase revenue—practices also
need to attract a patient base for the product.
For example, contact a nearby manufacturing company and speak with the individual in charge of ensuring Occupational
Safety and Health Administration (OSHA)
standards are followed in their workplace.
Collaborate by providing them an easy
way to offer OSHA-approved, American
National Standards Institute–compliant
safety goggles to their workers. This is
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Add distinctive frames and customized
lenses to your optical options to help meet
patients’ needs and encourage them to
make eyewear purchases at your practice.

a win-win initiative—practices can help
the company stay compliant and protect
employees’ eyes while replacing the
lost revenue from their vision plan.
Another idea: Offer styling sessions
for patients with outside prescriptions.
ODs can perform only a limited number
of eye exams each day, but optical staff
can schedule styling sessions for patients
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during optical downtime.
The goal is to create a
great customer experience
for patients to customize
their eyewear and purchase
multiple pairs. Patients are
already there—encourage them
to order everything they will
need for healthy sight all year
long, including those prescription polarized sunglasses.
In these sessions, offer
distinctive, luxury eyewear.
Practices can’t sell what they
don’t have on display, so they
should discover independent
frame collections that align
with their patient demographic.
Become the neighborhood’s
destination for exceptional
eyewear by offering frames
from independent companies and pairing them
with customized lenses.
Customized lenses include
Transitions Signature Gen 8
style colors and mirrors and
Opticote’s solid and gradient
tints with mirrored options.
These are great choices to
help patients pair their frame
style with the color style and/
or mirror of their choice.
Such upgrades can also help
to differentiate a practice
from its competitors.

2.

GET CREATIVE
WITH YOUR
MARKETING MESSAGE
In my experience, digital and
in-house marketing attracts
more self-pay patients.
In-house marketing could
include on-hold phone messages, voicemail messages,
recall card messaging, text
notifications, appointment
reminders, optical signage,
and point-of-purchase
materials. The language in
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Canto-Sims offers personalized service with a frame styling session at her practice.
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Weaning off vision
plans requires a
change in mindset and the way
you practice.
Collaborating with local businesses and organizations can help drive additional optical patients. Adding a specialty
and increasing marketing messages will also help replace revenue lost when dropping a vision plan.

these messages should speak to and attract
the type of patients the practice wants.
Display luxury eyewear or signage advertising niche service so patients will know
what the practice offers. The same goes for
digital marketing messages—essential for
attracting ideal patients—from the practice’s website and social media. Optimize
the website and invest in search engine
optimization for words such as unique
eyewear and your specialty services, such
as myopia control or dry eye. Practices
must ensure their websites are fresh and
up-to-date, with an optimized back end.

3.

COLLABORATE
Collaborate with other local professionals such as dentists, pediatricians,
ophthalmologists, and other eye care
providers with specialties who do not
have an optical department. For example,
we collaborated with an ophthalmologist
who targeted the Spanish-speaking Latino
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community and performed only pterygium
surgery. We referred all our patients with
pterygium to his office, and he referred all
his postsurgery patients to us for glasses.
Also, collaborate with other local businesses, such as hairstylists, spas, and nail
salons. Their clientele wants to look fabulous
in their eyewear and sunwear. Start a referral program with them or provide special
offers to their employees every time they
refer one of their clients to the practice.
ODs should remember they are slowly
replacing the revenue lost from vision
plans. So, get creative. Look into local
organizations, such as sports teams
and organizations or labor unions that
require safety goggles. These groups
may help private-pay individuals.
Practices could collaborate with their
local chamber of commerce, for example,
to offer a special discount to its members. For employees of small businesses
that cannot provide a vision plan (ie,
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cash customers), ODs can offer a special discount to go to their practices.
Wrapping up
Vision plans have shifted the way ODs practice optometry. It is important to remain
proactive and devise a strategy to make up
for lost revenue from these dropped plans.
When dropping any vision plan, contact patients who are members through
paper mail, email, or both. Let them
know you are no longer a provider and
include a special offer. They may decide
to return as private-pay patients and file
out of network for benefits. They will
appreciate you for being forthcoming.

DIANA CANTO-SIMS, OD,

is in practice with her husband in
Chicago.
dianacanto@hotmail.com
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THE FUTURE OF

PHYSICIAN WAITING ROOMS
Associate Editor

The COVID-19 pandemic led to a
near-overnight revolution in many
parts of health care, and nowhere
was this seen more than in the
waiting room. Now that things
have changed, what does the future
hold? Medical Economics® sat down
with David Berg, president and
cofounder of Redirect Health, to
discuss the revamped waiting room.
The following interview has been
edited for length and content.

From the pages of
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Medical Economics®: Is
there a need to rethink
the waiting room?
Berg: It always needed to change
because it is hard to manage a
waiting room. Sometimes it is too
full; sometimes you wait too long.
When COVID-19 hit, it had to change.
We had no choice. If it was once an
annoying or irritating place to be,
the waiting room became a dangerous place to be. We didn’t have
the option of ignoring that at the
beginning. If you go back to March
2020, when COVID-19 first started,
literally over a weekend we had to
change the waiting room. [If] we
didn’t have COVID-19, I don’t think
we would have changed at this point,
at least not to the degree we have.

What are some of the
issues with the traditional
waiting room?
You have to keep it clean and manage
the volume in it. And, if doctors are
on time, it usually works well. But if a
doctor falls behind, then there might
be 2 or 3 patients waiting, maybe 4,
maybe 5, and that also affects the
parking lot. The longer people wait,
the more parking spaces you need
because you don’t turn over the
parking space. There is a logistical
challenge to waiting, whether it is
waiting for a parking spot or waiting
in a waiting room, and COVID-19
simplified that because people
could not wait in the waiting room
any longer. The parking lot then
became part of the waiting room.
How else has COVID-19
changed the way a patient
waits for an appointment?
I like to think about it as the
entire journey of health care,
from start to finish. The waiting
room is just 1 thing out of 50
things in the middle of it. We must
continue to have the health care
journey go from end to end.
The biggest way we had to change
was to figure out [which] parts we
could do virtually or remotely. How
could we do those and separate them
from the office visit? For instance,
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when you pay your co-pay at the
front desk, there is no reason that
can’t be done over the phone from
home. When the nurse or the medical
assistant confirms your medications,
that can happen over the phone.
Many parts of the in-office visit, if
we segment them appropriately, can
be done beforehand at home—whether it’s chart prep, taking history or
verifying meds, like I mentioned, or
even just [asking about] the problem:
What are you worried about today?
We can do all of that [beforehand].
If you think about it, exam rooms
and waiting rooms expanded to
include your home, car, or office.
So many things we used to do in
the exam or waiting room now can
happen on your drive in to see us,
at work, or the day before at home.
We have all heard of drive-through
COVID-19 testing, which really didn’t
happen before. I got my vaccination
sitting in my car. Before COVID-19,
both of those things would have been
considered highly unprofessional.
But it became necessary when exam
and waiting rooms became dangerous because of the risk of infection
and the uncertainty of the virus.
What can doctors do to make
the waiting room experience
better for their patients?
The obvious [thing] is to eliminate
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the amount of time in it. An easy way to do
that is letting people sit in their car until
you are ready for them. The car becomes
the waiting room. Why is that advantageous? Some people like to work while they
are waiting, and it could be easier to take
a phone call in the car than in a waiting
room. Similarly, at home, you have more
freedom to do the things you want to do.
Now that people have gotten used to not
waiting for doctors, without being able to
replace that waiting with something else valuable or necessary in their life—call it emails,
texts, or phone calls—I don’t know that people,
especially young people, [will] ever go back.
Pre–COVID-19, the number of people
who were in doctors’ offices was disproportionately older than younger. When I
say older, I mean older than age 40. Older
patients are accustomed to going to see
a doctor when they need something.
Patients who are millennials are used to
getting a lot of things, whether it is pizza or
an Uber, from their phones, so it is a normal
way of doing things for them. Younger people
haven’t used health care to the same degree
that older people did pre–COVID-19. When
COVID-19 hit, suddenly they didn't have the
choice of not seeing doctors because of the
need for testing for COVID-19 or vaccinations.
We took care of them, for the most part,
virtually. There is very little with COVID-19
you can’t start virtually. Younger people who
have been forced to use the health care system because of COVID-19 have experienced
a more efficient health care journey than

[what] existed 2 years ago for them or anybody else. This includes waiting room, exam
rooms, decision-making, and prescribing.
Can the in-office physician
learn anything from telehealth
regarding their waiting room?
Unlearn how things happened before and
start all over again—but start with what
makes sense to you. How do you already take
care of your kids? How do you already take
care of your family? How do you already
take care of your neighbor’s family? How do
you already take care of your family who is
out of state? Look at how you already take
care of these people, and you will quickly
recognize that rarely do you tell your spouse,
“Make an appointment with me, and I’ll see
you in 2 weeks.” It just doesn’t happen.
Segment the parts of the office visit into
the parts that could be done virtually and
the parts that must be done in office. You
will learn that about 70% of the time, you can
do all of it virtually and need to follow up in
the office only if it didn’t work. Other things
are more obvious. Maybe you want to listen
to the heart [or] the lungs—technology is
coming that allows you to do that from home.
It’s not easily available, just as fax machines
needed both parties to have the equipment
for it to work. It is not that far down the
road where we could take care of a lot more
things from the home using technology.
I would recommend that doctors separate
the office visits into what can be virtual and
what doesn’t have to be, and do everything

they can to front-load the virtual visits.
The challenge is that a lot of the business
models are based on fee-for-service, which
means a payment mechanism doesn’t
exist in the business model for that.
But put the business model aside
because there will be one soon, and many
insurance companies and payers are
wising up and are rewarding doctors for
taking care of people outside their office.
Up to 2 years ago, if you didn’t come in
my office, I couldn’t get paid. Every time
I helped you over the phone, I was doing
it for free and it actually cost me money.
The business model has had the chance to
change, and COVID-19 has helped that.
What do you see the waiting room
looking like in the future?
I think it will be smaller and easier to manage
because if we get full, we can use technology
to extend the waiting room into the car. That
technology was always there, but now it is
being used by everybody. In our offices in
Phoenix, every patient is used to [waiting]
in their car. We ping them via a text, and
we take them right back to the exam room.
Patients bypass the waiting room except
for walking through it. I can’t see how that
is not going to be the way of the future.
We are starting to see innovative concepts
today that blur the line between the waiting
room and the exam room with self check-in.
When you consider what you can do over your
phone from your car sitting in the parking
lot, we have really blurred the lines.
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Upon successful completion of this activity, you should be better prepared to:
• Discuss the pathophysiology of presbyopia as related to loss of
accommodation
• Describe the mechanisms of action for novel topical therapies for presbyopia
• Evaluate the efﬁcacy and safety of emerging, investigational topical
therapies for presbyopia
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roviding optimal presbyopia management is an important role
for eye-care professionals, given its prevalence. An estimated
30% of the global population has presbyopia, which is even
more common in some developed countries.1 Presbyopia presents in adults in their late 30s and early 40s, and most affected individuals
can expect to spend approximately half their lives with presbyopia-impaired vision.2 However, current options for managing this inevitable
condition — including glasses, contact lenses, and surgical procedures
— have limitations that do not align with the needs of many patients.3 As
noninvasive therapies with varying mechanisms of action move further
down the development pipeline, here are 3 things you should know about
treating presbyopia.

1

Patients’ presbyopia-related
needs vary.

A recent focus group of 24 individuals aged 36 to 48
years who were deemed to be either presbyopic with a
near correction or pre-presbyopic without near correction revealed many
concerns about living with age-related loss of accommodation.2
More than 50% of the group was unfamiliar with the word “presbyopia” or unaware of its meaning. However, 75% of the patients mentioned
relevant terms such as “getting older” or a “decline” in vision related to
age or “elasticity.” Of those who were not using a reading correction, 44%
had reluctance or even “dread” related to needing it someday. Most (80%)
listed cost, comfort, and convenience among the most important factors
involved in corrective management of near vision.2
International surveys of the impact of refractive errors, including
presbyopia, identified quality of life concerns that included worry,
inconvenience, and difficulty performing recreational and day-today activities.4 With Americans checking their phones 96 times daily,
many are frequently reminded about the impact of presbyopia on their
vision.5
A study of 110 individuals with spectacle-corrected presbyopia and
best-corrected visual acuity of 20/40 or better in the United States found
that 10% of respondents would be willing to trade 5% of their remaining
lifetime to be free of presbyopia, and another 6% would be willing to
trade 10% of their remaining lifetime.4

2

Emerging topical therapies take
2 routes to address presbyopia.

Across the lifespan, the eyes’ lenses continue to accumulate protein content and become increasingly thickened.
As the lenses grow harder over time, changes in tension of the suspensory zonules on the lens capsule no longer can adjust the anterior lens to
focus on near objects.5,6 This increase in lens stiffness is considered to be
the primary cause of presbyopia.
One investigational approach for treating presbyopia with topical
medication is to use lipoic acid choline ester to reduce disulfide bonds
that appear to drive lens stiffness.

Investigational
approaches are
intended to
make the:
2
2

pupil smaller
lens softer

If its efficacy is proven, this approach might hold particular potential
for individuals in early stages of presbyopia.7 The other strategy is to
induce miosis to expand the individual’s depth of focus. Decreasing the
aperture at the iris plane provides greater depth of focus with less impact
on peripheral vision, and a treatment that adjusts the pupil to 40% to
50% of normal size would provide an optimal image quality.8 However,
excessive miosis can hamper vision during low-lighting conditions.1

3

Topical therapies are in varying
phases of development.

freebird, alionaprof@stock.adobe.com

Data from the phase 3 GEMINI I trial comparing
pilocarpine 1.25% (AGN-190584) with vehicle were
presented at the 2021 American Society of Cataract and Refractive
Surgery annual meeting in July 2021.9 Pilocarpine or vehicle was given
once daily bilaterally to adults aged 40 to 55 years with presbyopia (N =
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“A phenomenal number of presbyopic
people do not see an eye-care specialist,
and instead go straight to the rack
of glasses for their readers when they
have difficulty with near vision. These
pharmaceutical options are going to
bring a whole lot of patients into eye-care
specialists’ practices who were never
coming into our offices before.”

10%

—Francis S. Mah, MD
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323). The primary efficacy end point was the proportion of patients gaining 3 lines or more in mesopic
distance-corrected near visual acuity (DCNVA) on day
30. The treatment group had a significantly greater rate
of response (22.5%; P < .0001) vs the group using the
vehicle. The duration of effect lasted up to 6 hours
without loss of distance vision, and the most common
treatment-emergent adverse event in the pilocarpine
group was headache.10
Topline results from the phase 3 VISION-1 study
were announced in May 2021, regarding pilocarpine
1% and 2% formulations administered with a proprietary microdosing dispenser. When compared with

placebo, use of pilocarpine was associated with significant improvement of 3 lines or more in low-light
DCNVA 2 hours after administration. No serious
adverse events were reported.11
Recruitment is ongoing for the phase 3 NEAR-1
and NEAR-2 studies of CSF-1, a proprietary combination of pilocarpine and “multifaceted vehicle”
that reportedly met its primary end point of 3-line
improvement in near vision in a phase 2b study.12 The
next studies are each expected to enroll 300 participants, who will receive 1 drop of the agent or comparator vehicle bilaterally twice daily for approximately 2
weeks. Investigators will assess patients for gains of 3

lines or more in best distance-corrected visual acuity
(BDCVA) at 40 cm with no loss in BDCVA of 5 or
more letters at 4 m.13,14
The lipoic acid choline ester UNR844 is being
tested for its ability to increase lens elasticity by
reducing disulfide bonds between lens proteins. A
phase 2 study of UNR844 is currently recruiting
patients to evaluate twice-daily treatment of 4 dosage
levels vs placebo for 3 months. An earlier phase 1/2
trial of a 1.5% formulation did not meet its primary
end point.15,16
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CE POST-TEST QUESTIONS

Claim Your CE Credit at:
gotoper.com/go/eic-presbyopia21-od

1 Which of the following factors plays a role in the pathophysiology of presbyopia in an aging adult?
A.
B.
C.
D.

Loss of lens protein due to a breakdown in the lens epithelial ﬁber cells
Decrease in lens surface curvature
Increase in lens stiffness
Continued increase in the refractive index of the central lens throughout life

2 UNR844, a topical lipoic acid choline ester, is intended to treat presbyopia via which mechanism of action?
A.
B.
C.
D.

Temporarily contracting zonules
Reducing inﬂammation in the anterior uveal tract
Reducing disulﬁde bonds between lens proteins
Inducing miosis and ciliary body contraction

3 Which of the following is true of miotic drops for presbyopia?
A.
B.
C.
D.

Headache is not a side effect of miotic drops
Miosis has minimal effects on night vision
Peripheral vision can be decreased by miosis
The pinhole effect at the iris plane compromises distance vision

To learn more about this topic, including insights and perspectives on
traditional and emerging approaches to managing patients with presbyopia,
go to gotoper.com/online-cme-activities/eic/eic-presbyopia21
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Upon successful completion of this activity, you should be better prepared to:
• Characterize the structural and functional changes that occur in aqueous humor
outﬂow routes in open-angle glaucoma (OAG)
• Explain the differences in mechanism of action of nitric oxide (NO)–donor therapy and
other classes of topical glaucoma treatments
• Compare and contrast efﬁcacy and safety data from topical glaucoma therapy classes
• Apply patient- and treatment-related factors for optimal management of OAG
with topical therapies
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A

lthough nitric oxide (NO) was discovered in the late
1700s—and came to be considered an air pollutant—its role
as a signaling molecule in the vasculature and beyond was
not recognized until the 1980s.1,2 The enzyme that synthesizes NO is found in multiple ocular tissues; cells in the trabecular
meshwork (TM) have similarities to smooth muscle cells, with TM cells
and ciliary muscle relaxing in response to NO.3 With roles in a pathway
involved in intraocular pressure (IOP) regulation and retinal pathophysiology in glaucoma, NO is the target for approved and investigational antiglaucoma agents.4 Here are 3 things you should know about
NO–donating therapies for treating glaucoma.

1

Use of NO-donating therapy
aims at a less-targeted aqueous
drainage route.

Topical therapies for glaucoma—including α-adrenergic agonists, β-receptor antagonists, carbonic anhydrase inhibitors,
and prostaglandin analogs—typically lower IOP by decreasing aqueous
humor production or increasing uveoscleral outflow.5
One concern in lowering IOP by reducing aqueous humor production or diverting flow through the uveoscleral pathway is that the
trabecular outflow pathway is subsequently exposed to less aqueous
humor, which carries growth factors and nutrients.6 As a result, the
trabecular outflow pathway may sustain further damage.
Parasympathomimetics (eg, pilocarpine) mechanically open the
TM to improve outflow in patients with open-angle glaucoma (OAG),
but these agents are not well-tolerated and are often contraindicated.5
Netarsudil, an agent approved by the United States Food and Drug
Administration (FDA) for use alone and in a fixed-dose combination
with latanoprost, is a Rho kinase/norepinephrine transporter inhibitor
that increases TM outflow and also reduces episcleral venous pressure
and aqueous humor production.1,7,8

Latanoprostene bunod (LBN) 0.024% ophthalmic solution is an
NO–donating prostaglandin analog that is FDA-approved for lowering
IOP in patients with OAG or ocular hypertension (OHT).1 A metabolite of the agent is further metabolized to provide NO, which relaxes
TM and Schlemm’s canal cells by activating the soluble guanylate cyclase/cyclic guanosine monophosphate (GC-cGMP) signaling pathway.
In addition, NO may have neuroprotective effects partially related to
the GC-cGMP pathway.4

“This has incredible potential for a wide array of
patients: those starting with higher pressure, but,
in particular interest to me, patients with lower
starting pressures.”
—Jason Bacharach, MD

2

Greater patient response seen
with NO-targeting therapy.

In the phase 3 APOLLO and LUNAR trials, LBN given
once nightly was compared with administration of
twice-daily timolol maleate 0.5% in adults with OAG or OHT. The primary efficacy outcome was IOP in the study eye at 9 time points (8 AM,
12 PM, and 4 PM at weeks 2 and 6 and at month 3).9,10
In the trials, patients in the LBN groups had significantly greater
mean IOP reduction in 8 and 9 of the time points compared with the
timolol groups (LUNAR and APOLLO, respectively). In addition, in the
APOLLO trial, a significantly greater portion of LBN-treated patients
than timolol-treated patients had a mean IOP of 18 mm Hg or less
(22.9% vs 11.3%, respectively; P = .005) and IOP reduction of at least
25% (34.9% vs 19.5%, respectively; P =.001) at all 9 time points. The
latter finding was also seen in LBN-treated patients in the LUNAR trial
(31.0% vs 18.5%, respectively; P =.007).9,10 Treatment-emergent adverse
events (TEAEs) in LBN study eyes included irritation, conjunctival/
ocular hyperemia (also noted with latanoprost usage), eye dryness/irritation/pain, and foreign body sensation.

APOLLO TRIAL

NO donor compounds relax the TM and
increase permeability of Schlemm’s canal
cells, which lowers IOP.
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Greater mean IOP
reduction at all 9 time
points with LBN

+

Higher proportion of
patients with mean IOP
≤ 18 mm Hg at all 9
time points with LBN

+

Higher proportion
of patients with IOP
reduction ≥ 25% at all
9 time points with LBN

+

LUNAR TRIAL

+

The agent was also investigated in the 52-week, open-label JUPITER trial in Japanese patients, who had numerically lower mean base-
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line diurnal IOP in study eyes when compared with
patients in the other trials (19.6 mm Hg vs 26.5-26.7
mm Hg).9,10,11 Patients had mean IOP reduction of
22.0% in the study eye by 4 weeks, which continued
through the trial. The most common TEAEs were
conjunctival hyperemia, eyelash growth, and eye
irritation/pain.11

3

Additional NO
therapies are in the
developmental pipeline

Another agent under investigation,
NCX 470, is a combination of the prostaglandin
analog bimatoprost with an NO–donating agent.
When compared with bimatoprost, use of NCX 470

resulted in greater lowering of IOP in 3 animal models.12 In the phase 2 Dolomites trial of patients with
OAG or OHT, NCX 470 0.065% was reportedly superior to latanoprost 0.005% on day 28.13 Currently,
NCX 470 is being investigated in the phase 3 trials
Mont Blanc and Denali, with initial results expected
in 2022. Another NO–mediated agent, NCX 1728, is
in preclinical development.14
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CE POST-TEST QUESTIONS

Claim Your CE Credit at:
gotoper.com/activity/eic-glaucoma21od

1 Which is a correct statement regarding the mechanism of action of nitric-oxide (NO)–donating glaucoma therapies?
A. The role of NO in smooth muscle relaxation and vasodilation was discovered in the 1930s
B. Multiple receptors of NO have been identiﬁed in aqueous drainage pathways
C. No evidence suggests that NO activation can provide neuroprotection in glaucoma via the activation of the guanylate cyclase-cyclic
guanosine monophosphate (GC-cGMP) pathway
D. NO-donating therapies appear to exert a therapeutic effect on IOP in glaucoma via the GC-cGMP pathway

2 The parent drugs paired with the current FDA-approved NO-donating therapy and the investigational NCX 470 belong to what class of antiglaucoma agent?
A.
B.
C.
D.

Alpha-adrenergic antagonist
Beta-adrenergic antagonist
Prostaglandin analog
Rho kinase inhibitor

3 A 57-year-old patient with open-angle glaucoma returns for follow-up; she initially presented 6 months earlier with an intraocular pressure (IOP) of 29 mm Hg
and was treated with topical prostaglandin therapy. Fundus evaluation shows progression of cupping, and her IOP remains elevated at 25 mm Hg.

Which of the following statements correctly describes the pivotal trials for latanoprostene bunod (LBN) 0.024% when considering clinical trial data for
a potential switch to a different therapy for this patient?
A.
B.
C.
D.

All patients were treatment-naïve
Mean IOP was signiﬁcantly lower with the investigational treatment vs timolol across multiple timepoints over 3 months
The investigational and comparator therapies showed reduced efﬁcacy nocturnally vs daytime use
More than half of patients in the investigational treatment group had IOP reduced to ≤ 18 mm Hg

To learn more about this topic, including animated videos on the structure
and function of aqueous drainage pathways and opportunities for improving
outﬂow in open-angle glaucoma, go to gotoper.com/go/eic21glcma
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PRACTICAL CHAIRSIDE ADVICE

Changing Sight, Overnight™

THE

GOLD
STANDARD
FEELS LIKE NOTHING™
Only DAILIES TOTAL1® and DAILIES TOTAL1® Multifocal contact lenses
have Water Gradient and SmarTears Technologies - for a lens that
approaches 100% water at the surface and releases an ingredient found
in natural tears that helps stabilize the lipid layer of the tear film.1,2
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